
Trends in paediatric asthma
hospitalisations – differences
between neighbouring
countries
Paediatric asthma hospitalisation trends in
Finland and Sweden over the past 10 years
are unclear. We investigated the incidence of
paediatric asthma hospitalisations in both
countries from 2005 to 2014, using Finland’s
National Hospital Discharge Register and
Sweden’s National Patient Register which
cover all hospitalisations in the respective
countries. During the study period, the
incidence of paediatric asthma hospitalisations
decreased by 51% in Finland, but remained
stable in Sweden. In both countries, asthma
hospitalisations decreased over time among
children aged 0–4 years, with unclear trends
for older ages. The reasons for these
intercountry differences are unclear, thus
warranting future research.

INTRODUCTION
The global burden of asthma and allergic
diseases is substantial. Yet, there appears
to be a decrease in hospitalisations, mostly
due to improved medication.1 2 We previ-
ously reported an increasing incidence of
paediatric anaphylaxis-related hospitalisa-
tions in Finland and Sweden, but which
varied widely between the countries.3

With regard to paediatric asthma hospita-
lisations in these countries, the rates were
comparable at the end of the last century.4

However, the trends of incidences over
the past decade are unclear.

To this end, we aimed to investigate the
incidence of paediatric asthma hospitalisa-
tions in Finland and Sweden from 2005
to 2014.

METHODS
This study is based on data from two hos-
pital patient registers: Finland’s National
Hospital Discharge Register and Sweden’s
National Patient Register. Both registers
contain inpatient data including age, time
of hospitalisation and diagnosis, from all
hospitals in the respective countries.

All children aged 0–19 years old who
were hospitalised with a primary diagnosis
of asthma between 2005 and 2014 were
identified by computer searches using the
International Classification of Diseases,
10th Revision (ICD-10) codes. Our main
outcome variable was the number of chil-
dren hospitalised with a primary diagnosis
of asthma and corresponding ICD-10
codes: J45 (asthma) and J46 (status asth-
maticus). Consideration was given to sex
and age groups (ages 0–4, 5–9, 10–14 and

15–19 years). As hospitalisations due to
bronchiolitis may be a confounding factor,
we also performed separate search for
code J21. Given that wheeze due to viral
infections may be miscoded as asthma in
young children, we additionally examined
‘small wheezers’ by considering a com-
bined code of J45–J46 and J21 (acute
bronchiolitis) among children aged 0–4
years.
To compute the incidence of asthma

hospitalisations, the annual age-specific
midpopulations were obtained from
Official Statistics of Finland and Statistics
Sweden. The incidence of hospitalisations
(per 10 000 persons) was based on the
results of the entire population of children
in each country rather than cohort or
sample-based estimates. The general inci-
dence of asthma hospitalisations was ana-
lysed by Poisson regression analysis.
Results were given as incidence rate ratios
(IRR) with 95% CIs. The statistical ana-
lyses were conducted with Stata V.13.0
(Stata).

RESULTS
From 2005 to 2014, paediatric asthma
hospitalisations totalled 12 565 in Finland
and 28 574 in Sweden. During this
period, the incidence of asthma hospitali-
sations decreased in Finland, from 14.0
per 10 000 person-years in 2005 to 6.8 in
2014 (IRR 0.936, 95% CI 0.930 to
0.941). The total decrease in incidence
was 51.4% in Finland. At the start of the
study period, the incidence in Sweden
(13.6 per 10 000 person-years) approxi-
mated that seen in Finland and remained
relatively stable by 2014 (IRR 0.994, 95%
CI 0.990 to 0.998) (figure 1A). In both
countries, the majority of hospitalised
children were boys (Finland: 65.6%;
Sweden 64.4%). With consideration to
gender, the same decreasing trend was
seen in Finland, as was a stable trend in
Sweden.
The majority of hospitalised children

were aged 0–4 years (Finland: 70.0%;
Sweden: 81.6%). Yet, asthma hospitalisa-
tions decreased over time among children
aged 0–4 years. The decrease in Finland
was 60.3%, from 40.3 per 10 000 person-
years (2005) to 16.0 per 10 000 (2014)
person-years. In Sweden, the decrease was
21.8%, with corresponding incidences of
49.1 and 38.4 per 10 000 person-years.
Across other age groups, trends in the
incidence of hospitalisations were less
clear (figure 1B, C).
Between 2005 and 2014, hospitalisa-

tions with the primary diagnosis code J21
(acute bronchiolitis) totalled 37 604 in
Finland and 18 932 in Sweden. The

incidence of hospitalisations with this
code was stable over time in both coun-
tries, although the incidence in Finland
(27.3–38.0 per 10 000 person-years) was
notably higher than in Sweden (6.1–10.9).
Children aged 0–4 years accounted nearly
all of these hospitalisations (Finland:
97.1%; Sweden: 99.1%). In this age
group, the incidence of hospitalisation for
‘small wheezers’ decreased in Finland
from 168.3 per 10 000 person-years in
2005 to 135.4 in 2014. In Sweden, the
corresponding figures are 75.6 and 72.4
per 10 000 person-years, respectively
(figure 2).

In 2005, the incidence of hospitalisations
for ‘small wheezers’ remained approxi-
mately steady in both countries through
2014 (figure 2).

DISCUSSION
From 2005 to 2014, the incidence of
paediatric asthma hospitalisations decreased
in Finland by 51%. A similar decrease was
not seen in Sweden. The overall decrease in
hospitalisations in both countries was
mainly due to fewer admissions of children
aged 0–4 years, who represented the major-
ity of patients. Over the same period, the
incidence of hospital admissions due to
wheezing was higher in Finland than that in
Sweden.

This study has some limitations. As data
were based on ICD codes and hospitalisa-
tion statistics, consideration to treatments
given in the emergency department (ED)
or patient outcomes following discharge
was not possible. Moreover, we cannot be
certain if there were differences in diag-
nosing asthma between the countries.

Nonetheless, our findings are novel, as
they describe the national trends over a
10-year period of paediatric asthma hospi-
talisations in two well-defined popula-
tions. The major strength of this study is
the use of national-level hospitalisation
data from validated and well-established
registers.5 6 Moreover, the use of standar-
dised ICD-10 diagnostic coding permitted
estimations of incidence and an inter-
national comparison.

Elsewhere, paediatric asthma hospitali-
sations have also decreased.2 7 Although
earlier reports on paediatric asthma hospi-
talisations describe a similar decreasing
incidence, they do not present trends
over time or make comparisons between
countries.8–10 Prior to 2000, the incidence
of paediatric asthma hospitalisations was
comparable between Finland and Sweden.4

However, our findings indicate a decreas-
ing incidence in Finland but not in
Sweden. As the trend of incidences of hos-
pital admissions due to wheezing is stable
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Figure 1 Incidence of hospitalisations for asthma per 10 000 person-years among Finnish and Swedish children (aged 0–19 years) between 2005
and 2014. (A) Finland and Sweden. (B)Finland: age groups and total. (C) Sweden: age groups and total.
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in both countries, the changes in paediat-
ric asthma hospitalisation likely do not
reflect changes in coding (eg, from asthma
to wheezing). Notably, the incidence of
hospital admissions due to wheezing is
higher in Finland compared with Sweden.
To our knowledge, there are no real dif-
ferences in coding or diagnosing J21. We
speculate that ‘small wheezers’ may be
more commonly admitted to hospital in
Finland, whereas more obstructive epi-
sodes and wheezing are treated in Swedish
ED.

The change in hospitalisations noted in
2010 may be attributable to a high inci-
dence of respiratory syncytial virus infec-
tions in both countries during that year.
Also, the differences between countries
may be due to differences between
national guidelines. For example, the
number of wheezing episodes required for
an asthma diagnosis in young children
differs between the countries. In Finland,
Current Care Guidelines were updated
first in 2010 and stricter guidelines were
introduced in 2012. These changes may
have affected the changes in hospitalisa-
tions due to asthma.11

In summary, asthma hospitalisations
among Finnish and Swedish children aged
0–4 years are decreasing, especially in
Finland. The reasons for the differences
between countries are not completely
clear, thus warranting future research on
the subject.
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Figure 2 Incidence of
hospitalisations for small wheezers per
10 000 person-years among Finnish
and Swedish children (aged 0–4 years)
between 2005 and 2014
(all=combined diagnosis J21 and
J45–J46).
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