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Abstract
Aim: Estimate the incidence of asthma among children aged 0 to 15 years in Denmark, 
Finland, Norway and Sweden during 2000–2017.
Methods: Cases of preschool asthma (up to 6 years) and school-age asthma (from 
6 years) were identified through national registers using an algorithm including hos-
pital diagnoses and prescription medicines. The respective cumulative incidence (CI) 
was estimated in 1-year age intervals for each country and birth year.
Results: The CI of algorithm-based preschool asthma peaked for the birth cohorts 
2008 or 2009 at 14.8% in Denmark, 11.0% in Finland, 15.1% in Norway and 13.7% in 
Sweden. For later birth cohorts, a slight decrease was observed. The CI of school-age 
asthma was 7.1% in Denmark, 10.5% in Finland, 9.7% in Norway and 10.2% in Sweden 
(children born in 2002). A slight decline over time was seen in Denmark and Norway, 
and a slight increase in Sweden and Finland.
Conclusion: Finland had a markedly lower CI of preschool asthma and Denmark 
lower CI of school-age asthma as estimated by prescriptions and hospital diagnoses. 
Preschool asthma may have plateaued in the Nordic countries. For school-age asthma 
trends over time varied by country. Differences in diagnostic and prescription prac-
tices may have influenced the results.
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1  |  INTRODUC TION

The burden of asthma has increased since around 1960 and is es-
pecially prevalent in high-income settings. However, a steady state 
may have occurred, as some studies report a plateau in prevalence 
in the 21st century.1 Studies are often limited to a single country and 
do not involve entire populations, potentially introducing selection 
bias.2–4 Moreover, studies vary significantly regarding design, study 
period and definition of asthma, hampering comparison across time 
and settings.

It is important to monitor the trends in asthma incidence and to 
compare incidences across different settings because this may eluci-
date differences in burden of disease and inspire future investigations 
into the diagnosis and treatment as well as the aetiology of disease. 
Population-based medical and pharmaceutical registers have previ-
ously been used to compare incidence rates of asthma across entire 
populations.5,6 The Northern European countries Denmark, Finland, 
Norway and Sweden (the Nordic countries) provide a unique setting 
because they have comparable tax-financed health care, ensuring 
high and equal access to medical care and all have population-wide 
registers covering health information.7–9 However, large population-
based investigations assessing trends in the incidence of asthma 
across all the Nordic Countries have not been undertaken.

The aim of the present observational register study was to inves-
tigate the incidence of asthma among children aged 0–15 years, ac-
cording to birth cohort, age and sex, in the Nordic countries, using an 
algorithm-based definition of asthma based on nationwide registers 
with information on hospital contacts and redeemed prescriptions.

2  |  METHODS

2.1  |  Setting and data sources

This study is based on data from the Nordic Network on Non-
Specific Effects of vaccines and childhood morbidity (NONSEnse),9 
which utilises data from the extensive individual-level nationwide 
registers on health and sociodemographic information across the 
Nordic countries. Information from the registers is linkable using 
the personal identifier assigned to all individuals upon birth or 
immigration. Information on date of birth, death and migrations 
was obtained from population registers.8 Information on hos-
pital contacts is available from nationwide patient registers and 
includes information on dates of admission and discharge and di-
agnoses.10–13 Since 1997, all the Nordic countries have coded di-
agnoses according to the International Classification of Diseases 
version 10 (ICD-10).14 Information on redeemed prescriptions was 
obtained from the Danish National Prescription Registry,15 the 
Norwegian Prescription Database,16 and the Swedish Prescribed 
Drug Register17 which contain information on all redeemed pre-
scriptions in Danish, Norwegian and Swedish pharmacies, respec-
tively. In Finland, we combined data from the Finnish Prescription 
Register and the Finnish Prescription Center, as described 

elsewhere.9 Medicines given to hospitalised or institutionalised 
patients are not captured by any of the registers.8

2.1.1  |  Register-based algorithm for school-age 
asthma and Preschool asthma

We developed an algorithm based on disease-specific prescription 
medicines including inhaled glucocorticoids, inhaled β2-agonists, 
leukotriene receptor antagonists and hospital contacts with ICD-
10-codes J45 (Asthma) and J46 (Status asthmaticus) (Box  1 and 

Key Notes

•	 Nationwide studies of the incidence of childhood 
asthma are limited.

•	 This study based on prescription of asthma medication 
and hospital diagnoses covering 2000–2017 indicates 
that preschool asthma may have plateaued in Denmark, 
Finland, Norway and Sweden, while school-age asthma 
declined in Denmark and Norway and increased in 
Sweden and Finland.

•	 Research into the impact of recording practices and 
early life exposures affecting the observed burden of 
childhood asthma is warranted.

BOX 1 Summary of the algorithm for asthma and 
preschool asthma in children 0–15 years.

Criterion 1: ≥ 2 treatments within 12 months with Inhaled glu-
cocorticoids, fixed dose combination of inhaled β2-agonists 
and glucocorticoids or leukotriene receptor antagonists

Criterion 2: ≥ 3 treatments within 12 months with inhaled 
β2-agonists, inhaled glucocorticoids, fixed dose combina-
tion of inhaled β2-agonists and glucocorticoids or leukot-
riene receptor antagonists*

Criterion 3: Hospital contact with diagnosis ICD-10: J46 
(Status Asthmaticus)

Criterion 4: Hospital contact with diagnosis ICD-10: J45 
(Asthma), within 12 months followed by:

≥ 1 prescription with Inhaled glucocorticoids, fixed dose 
combination of inhaled β2-agonists and glucocorticoids or 
leukotriene receptor antagonists

OR

≥ 2 prescriptions with Inhaled β2-agonists

* if single agent inhaled β2-agonists is among the prescrip-
tions, a total of 3 prescriptions must be redeemed.
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Appendix S1). The algorithm was developed based on previous stud-
ies18–21 and was adjusted in accordance with insights from paediatri-
cians and register information specialists from each of the Nordic 
countries. For example, we specified that a hospital diagnosis of 
asthma should be followed by relevant prescription medication as it 
was not possible to distinguish between referral diagnoses and con-
firmed diagnoses in all countries.

As asthma symptoms in young children often resolve before 
school age,22 we investigated children <6 years of age and ≥6 years of 
age separately. “Preschool asthma” was defined based on fulfilment 
of the algorithm in children <6 years of age. “School-age asthma” 
was defined as fulfilment of the algorithm from 6 years of age until 
turning 15 years. Children, who fulfilled the algorithm for preschool 
asthma, could also fulfil the algorithm for asthma from 6 years of age. 
Henceforward these algorithm-based definitions are referred to as 
“preschool asthma” and “school-age asthma” respectively.

2.2  |  Population and study period

The study period started in 2000 in Denmark and Finland. In 
Norway, the study period started in 2008 when the personal iden-
tifier was included in the patient register.13 In Sweden, the study 
period started in 2006 reflecting the availability of data from the 
Swedish Prescribed Drug Register.17

For preschool asthma, we included children born in Denmark 
and Finland from the year 2000, from 2008 in Norway and 2006 
in Sweden. For school-age asthma, we followed children living in 
the respective country from their sixth year birthday. Thus, we in-
cluded the birth cohorts from 1994 in Denmark and Finland, 2000 in 
Sweden and 2002 in Norway.

The algorithms rely on information on multiple redeemed pre-
scriptions within 12 months, to avoid including children who had 
received just one prescription indicating transient asthma symp-
toms. To avoid overestimating the age of onset it was defined as 
the date of the first redeemed prescription, reflecting the age of 
onset of symptoms. Because 12 months of follow-up from the 
first prescription was required to fulfil the definition of preschool 
asthma or school-age asthma, children were censored 12 months 
before a possible death, migration, end of follow-up (December 
31, 2017) or the date of turning 6 or 15 years of age for preschool 
asthma and school-age asthma, respectively, whichever came 
first. Thus, the latest birth cohort followed in any country was the 
2015 birth cohort for preschool asthma and the 2009 birth cohort 
for school-age asthma.

2.3  |  Statistical analysis

We estimated the cumulative incidence (CI) at the end of each one-
year age interval by country and year of birth. Measuring CI of chronic 
conditions is not straightforward in routinely collected data, as vali-
dation of the condition relies on future registration, causing right 

censoring.23 In order to avoid underestimating the CI, we, therefore, 
estimated the CI for all children, who had been under observation for 
the entire age span the CI relates to. More specifically, we estimated 
the CI of preschool asthma as the proportion of children, who devel-
oped preschool asthma from birth to the day before they turned the 
specified age, among the children, who were under observation from 
birth until the day before they turned the specified age. For example, 
the CI when turning 5 years (CI-5) was estimated as number of chil-
dren recorded with preschool asthma from birth until the day before 
turning 5 years divided by the number of children under observation 
from birth until the day before turning 5 years in the respective coun-
try. Similarly, we estimated CI of school-age asthma as the proportion 
of children, who were recorded with asthma from 6 years of age to 
the day before they turned the specified age among the children, who 
were under observation in the respective country from 6 years of age 
to the day before they turned the specified age.

The primary investigation visualised trends according to birth 
year and age for both sexes combined. In a secondary investigation, 
the CI according to age was visualised stratified by sex for the birth 
cohort 2008 for preschool asthma and for birth cohort 2002 for 
school-age asthma, reflecting the first birth cohort with data avail-
able in all countries. We only did this analysis for one birth cohort 
per outcome studied, to disentangle differences in CI across the 
Nordic countries from differences in incidence and follow-up time 
for the different birth cohorts.

We used Stata versions 17 and 18 (StataCorp, College Station, 
Texas, USA) to conduct the analyses and R version 3.3.3 to visualise 
data.

3  |  RESULTS

We included 3 497 275 children in the analyses of preschool asthma 
(Figure  1A) and 3 367 991 children in the analyses of school-age 
asthma (Figure 1B).

3.1  |  Preschool asthma (children <6 years)

Most children had redeemed asthma medication (criterion 1 or 2) as 
the first fulfilled criterion for preschool asthma (Table 1). In Sweden, 
28.7% had a hospital diagnosis followed by a prescription for asthma 
medication (criterion 4) as the first fulfilled criteria for preschool 
asthma, compared with 9.0%–11.5% in the other countries (Table 1). 
In all countries, less than 1% fulfilled the criterion for status asth-
maticus (J46, criterion 3).

For children born in 2000 in Denmark, the CI of preschool asthma 
when turning 1 year of age (CI-1) was 4.5%. (Figure 2, Table S1). The 
CI-1 peaked for the 2009 cohort at 6.2% and was lower again for 
later cohorts being 4.7% for the 2015 birth cohort. The CI of pre-
school asthma when turning 6 years of age (CI-6) was 12.2% for 
the birth cohort of 2000 and peaked for the birth cohort of 2008 
(14.8%). The CI-6 was slightly lower for children born after 2008.
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In Finland, children born in 2000 had a CI-1 of 1.5%, peaking for 
the 2009 cohort at 2.2% while the CI-1 was 1.9% for birth cohort 
2015 (Figure  2, Table S1). The CI-6 was 8.0% for children born in 
2000 and gradually increased with each birth cohort from 2003 until 
2009, where it peaked at 11.0%.

In Norway, the CI-1 decreased from 4.1% for children born in 
2008 to 2.9% for children born in 2015. The highest CI-6 was 15.1% 
in the 2008 birth cohort (Figure 2, Table S1).

In Sweden, the CI-1 was relatively stable during the study period, 
ranging from 3.5% to 3.9% from 2006 to 2015 (Figure 2, Table S1). 

The CI-6 was 12.6% for the 2006 birth cohort, peaked at 13.7% for 
the 2009 birth cohort, whereafter it decreased slightly in the 2010 
birth cohort (13.2%) (Figure 2, Table S1).

In all countries, the CI of preschool asthma for the cohort of 
2008 was higher among boys compared with girls at all ages. The 
absolute difference in CI between girls and boys increased with 
age: the absolute difference at CI-1 ranged from 1.8 to 3.6 per-
centage points across the countries whereas the absolute differ-
ence at CI-6 ranged from 4.7 to 5.3 percentage points (Table S1, 
Figure S1).

F I G U R E  1  Study population in Denmark, Finland, Norway and Sweden for preschool asthma (A) and school-age asthma (B) as measured 
by an algorithm including hospital diagnoses and prescription medication. * The algorithms rely on information on multiple redeemed 
prescriptions within 12 months, thus children where censored 12 months before death, migration or end of follow-up (December 31, 2017), 
whichever came first. The algorithm for identifying preschool asthma and school-age asthma is described in Box 1 and Appendix S1.

TA B L E  1  The first fulfilled criteria for preschool asthma and school-age asthma, respectively, in Denmark, Finland, Norway and Sweden.

Denmark Finland Norway Sweden

N % N % N % N %

Fulfilment of criteria for preschool asthma

Criterion 1 62 461 49.5% 35 721 45.3% 36 522 65.2% 66 754 50.7%

Criterion 2 52 024 41.2% 34 901 44.2% 12 983 23.2% 27 026 20.5%

Criterion 3 374 0.3% 223 0.3% 87 0.2% 95 0.1%

Criterion 4 11 292 9.0% 8105 10.3% 6464 11.5% 37 712 28.7%

Fulfilment of criteria for school-age asthma

Criterion 1 46 985 68.5% 46 904 56.2% 22 615 71.2% 44 406 54.1%

Criterion 2 18 287 26.7% 22 541 27.0% 6401 20.2% 17 316 21.1%

Criterion 3 356 0.5% 176 0.2% 44 0.1% 35 <0.1%

Criterion 4 2965 4.3% 13 828 16.6% 2694 8.5% 20 344 24.8%

Note: See Box 1 and Appendix S1 for description of the criteria.



    |  1333GEHRT et al.

3.2  |  School-age asthma (children 6 years and older)

Most children fulfilled the algorithm for school-age asthma through 
criterion 1 or 2 (i.e. redeemed asthma medication) (Table 1).

In Denmark, the CI when turning 7 years (CI-7) was 3.4% for the 
1994 birth cohort (Figure 3, Table S2). The CI-7 was stable across 
birth cohorts 1994–2000, with a tendency towards a slight decrease 

after 2000: The CI-7 was lowest at 2.4% for children born in 2009. 
The CI when turning 15 years (CI-15) changed across the period from 
8.9% for the 1994 birth cohort to 7.7% for the 2001 birth cohort (last 
birth cohort with follow-up until the day before turning 15 years of 
age).

In Finland, The CI-7 was 4.6% for children born in 1994 and 5.0% 
for children born in 2009 (Figure 3, Table S2). CI-15 was 8.9% for the 

F I G U R E  2  Cumulative incidence of algorithm-based preschool asthma from birth up to 6 years of age, according to year of birth in 
Denmark, Finland, Norway and Sweden. The algorithm for identifying asthma is described in Box 1 and Appendix S1. The CI at age t was 
calculated as the proportion of children, who developed preschool asthma before t among the children not censored at t. The colours 
indicate the age t.

F I G U R E  3  Cumulative incidence of algorithm-based school-age asthma from 6 up to 15 years of age, according to year of birth in 
Denmark, Finland, Norway and Sweden. The algorithm for identifying asthma is described in Box 1 and Appendix S1. The CI at age t was 
calculated as the proportion of children, who developed school-age asthma before t among the children not censored at t. The colours 
indicate the age t.
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1994 birth cohort and increased with later birth cohorts, reaching 
10.6% for the birth cohort of 2001.

In Norway, CI-7 was 4.7% for the 2002 birth cohort and 4.0% for 
children born in 2009 (Figure 3, Table S2). No data was available re-
garding CI-15, because data was only available for birth cohort 2002 
onwards, thus follow-up stopped the day before turning 14 years of 
age.

In Sweden, the CI-7 was 4.4% for the 2000 birth cohort and 4.8% 
for the 2009 birth cohort (Figure 3, Table S2). The CI-15 was 10.5% 
and 10.6% for the 2000 and 2001 cohort, respectively.

The youngest cohort for which we had data from their 6th 
birthday in all countries was the 2002 cohort, thus allowing a 
maximum follow-up until the day before turning 14 years of age. 
For this birth cohort, the CI of school-age asthma before turning 
14 years of age (CI-14) was lowest in Denmark with 7.1% compared 
with 10.5% in Finland, 9.7% in Norway and 10.2% in Sweden 
(Figure  S2, Table  S2). In all countries, boys had a higher CI of 
school-age asthma across all ages compared with girls (Figure S2, 
Table  S2). The absolute female–male rate difference was stable 
across age in all countries.

4  |  DISCUSSION

Based on the algorithm, preschool asthma was common, with a 
peak CI of around 15% when turning 6 years of age in Denmark, 
Norway and Sweden, and 10% in Finland. After the birth cohorts of 
2008/2009, slightly lower CIs of preschool asthma were observed 
in Denmark, Norway and Finland whereas stable CIs were observed 
in Sweden. School-age asthma CIs were around 10% when turn-
ing 14 years among the 2002 birth cohorts in Finland, Norway and 
Sweden, compared with 7% in Denmark. Remarkably, Finland had a 
very high CI of school-age asthma, while the CI of preschool asthma 
was lower compared with the other Nordic countries. Focusing 
on CI-7, for which the CI could be assessed for most consecutive 
birth cohorts, a tendency of a decline was observed across time in 
Denmark and Norway, whereas a slight increase was observed in 
Sweden and Finland.

Boys consistently had a higher CI of both preschool and school-
age asthma compared with girls. The absolute rate difference be-
tween boys and girls increased with age for preschool asthma, 
whereas it was stable for school-age asthma, indicating that sex 
differences are driven by higher incidence among preschool boys.

4.1  |  Strengths and limitations

Our study benefits from whole birth cohorts, followed for up to 
16 consecutive years. A limitation pertains to the varying years 
with available data across countries, which prevented comparison 
of trends across multiple years across all countries. Our register-
based algorithm avoided bias associated with recall of previous 
asthma diagnoses and treatment. The algorithm relied on cases 

having multiple redeemed prescriptions to fulfil the criteria, thus 
preventing over-reporting due to transient symptoms. The date of 
symptom onset was defined according to the first redeemed pre-
scription or hospital contact, reflecting the age of onset. Using the 
date the algorithm was fulfilled would have overestimated age at 
onset.

Most cases were identified through prescription medicines 
only. In Norway and Sweden, it was not possible to separate re-
ferral diagnoses from final diagnoses in the patient registers. 
We, therefore, required children with hospital diagnosed asthma 
(ICD10: J45) to have received 1–2 redeemed prescriptions of 
asthma medication following their hospital contact to validate the 
diagnosis (Box 1).

Our algorithm was based on insights from previous studies to 
define asthma outcomes using register data.18–21 These found posi-
tive predictive values of 75%–94% and sensitivities and specificities 
of 84% and 81% respectively, of medical register-based data using a 
doctor's diagnosis of asthma as the gold standard.

4.2  |  Interpretation of findings

There are several factors that may have contributed to the observed 
variation both between countries and within countries over time.

4.2.1  |  Differences in diagnostic and treatment 
practices

Diagnosing asthma is challenging, especially in young children. 
Historically asthma has been diagnosed based on symptoms,24,25 but 
in recent years the importance of lung function tests and demon-
strated air flow variation for correctly diagnosing asthma has been 
emphasised.26–28 This may result in both diagnosing more children 
with asthma, but also to rule out asthma in more children.

It is not possible to estimate exactly how much of the variation 
that is caused by differences in diagnostic and prescription habits 
and how much is due to true differences in incidence between 
countries. However, there are some indications that varying treat-
ment practices may be of significance. A study of asthma medica-
tion use in the Netherlands, UK and Italy showed that use of short 
acting β2 agonists was more pronounced in the UK whereas use of 
inhaled corticosteroids (ICS) was highest in Italy.29 A Norwegian 
study found pronounced variation in prescribed asthma medi-
cation between Norwegian counties.30 These differences are so 
large that it seems unlikely that they are due to clinical variation. 
In the present study Finland had a markedly lower CI of preschool 
asthma than the other Nordic countries. This difference might 
reflect a more restrictive diagnostic and prescription pattern in 
young children in Finland. The Finnish guidelines, in use during 
the study period, recommended use of Impulse ocillometry to di-
agnose asthma in children from 3 years of age.31 This was not the 
case in, for example, the Danish guidelines,32 which may explain 
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some of the observed difference, even though the difference was 
greatest in the first 2 years of life. Notably, the CI for school-age 
asthma in Finland was among the highest. The current study does 
not have data to examine why this is the case.

In all the Nordic countries, access to general practitioners is 
free of charge for children, ensuring equal access to assessment of 
asthma symptoms. During the study period, a small patient fee was 
charged for inpatient care in Finland. All asthma medication needs a 
prescription, but asthma medication is free of charge for children in 
Norway and Sweden.

The similar CI of school-age asthma across Finland, Norway 
and Sweden indicate similar diagnostics and care despite different 
health-care structures. However, in Sweden, paediatric specialist 
clinics are more common than in the other countries and serves 
more children with atopic conditions.9 These out-patient clinics re-
port to the patient registers, which likely explains the higher propor-
tion of children that fulfilled the algorithm by a hospital diagnosis 
(criterion 4) in Sweden.

4.3  |  Environment

The high CI of preschool asthma was mainly driven by high incidences 
in the two first years of life. Daycare attendance is associated with 
higher risk of viral respiratory tract infections,33 which is the pre-
dominant driver of wheezing symptoms in this age group.34 The CIs 
of preschool asthma in the present investigation correlate with day-
care attendance in the respective countries: During the study period 
from 2000 to 2015, only 25%–30% of children aged 0–2 years of 
age attended daycare in Finland35 where the lowest CI of preschool 
asthma by 2 years of age was observed. The corresponding daycare 
rate was 56%–66% in Denmark, which had the highest CI by 2 years 
of age.35 Norway and Sweden with a daycare attendance of 26%–
55% and 40%–48% respectively, had intermediate CIs.35 Earlier 
studies found wheezing symptoms in a young age to be linked to 
day-care attendance.36,37 Interestingly, one of those37 found day-
care attendance to have different effect of wheeze according to age, 
as it was a risk factor for wheezing in children <2 years of age and 
protective of late onset wheezing (onset after 2 years of age). Even 
though age intervals were different from ours, this observation may 
explain the Finnish results of a low incidence of preschool asthma 
and high incidence of school-age asthma.

We have earlier reported a higher use of antibiotics in young 
children in Finland compared with the other Nordic countries. Use 
of antibiotics could potentially protect against prolonged wheezing, 
but interestingly, antibiotics in young children have also been linked 
to asthma later in life.38

Passive smoking and indoor and outdoor air quality are other 
well-known risk factors for wheezing?36,39,40 During the study pe-
riod both the proportion of daily smokers41–44 and outdoor pollu-
tion declined in all the countries.45 These environmental factors may 
account for some of the variation both across countries and across 
birth cohorts.

4.4  |  Sex differences

We consistently observed higher CI of both preschool asthma and 
school-age asthma among boys compared with girls, which is con-
sistent with earlier findings4,46 and thus points towards a biological 
difference.47

4.5  |  Comparison with other studies

Time trends in asthma was vividly debated during the last decades. 
The International Study of Asthma and Allergies in Childhood (ISAAC) 
estimated trends in asthma prevalence based on standardised ques-
tionnaires from almost 500 000 children and adolescents in countries 
all over the world.1 From 1994–1995 to 2000–2003, a slight decrease 
in prevalence was observed for adolescents in western European 
countries, whereas an increase of 0.2% per year was observed in the 
6-7-year-old children. Few studies have examined the incidence of 
asthma diagnosis including entire populations in high-income set-
tings. A Canadian study found that the CI of asthma at 8 years of age 
increased in children born between 1993 and 2000, driven by diag-
noses before 3 years of age.48 A Dutch study found increasing inci-
dence rates in 5–18-year-old children from 2000 to 2008, after which 
the rates declined.6 A study of Danish and Swedish children found 
increasing incidence in Denmark up to 2006, after which it declined 
for children aged 0–15 years, while an increase from 2006 to 2010 
was observed in Swedish children aged 0–4 years.5 Similarly, higher 
incidence of school-age asthma in Finland and Sweden, compared 
with Denmark, is also supported by findings in other studies.49

5  |  CONCLUSION

Based on our algorithm for identifying cases of asthma by informa-
tion on hospital diagnoses and prescription in national health regis-
ters, preschool asthma was common in all four countries, but least 
common in Finland. The CIs of preschool asthma peaked for birth co-
horts of 2008 and 2009 in all countries after which a slight decrease 
was observed. School-age asthma was less common in Denmark 
compared with the other Nordic countries. During the study period, 
a slight decline in school-age asthma CI was observed across birth 
cohorts in Denmark and Norway and a slight increase in Sweden 
and Finland. Differences in diagnostic, coding and prescription prac-
tices may explain part of the differences found, but multiple factors, 
including infectious disease burden, daycare attendance and envi-
ronmental exposures such as air pollution and passive smoking may 
also contribute to the variation. Our study calls for research to iden-
tify and investigate the impact of diagnostic, coding and prescrip-
tion practices and early life exposures as possible explanations for 
the different burdens of algorithm-identified preschool asthma and 
school-age asthma across the Nordic countries. Further research 
could elucidate if the differences found are likely due to diagnostic, 
coding or prescription practices and/or early life exposures.
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