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We examined the use of asthma-related hospital services in geographically
dilTerent areas of Finland in 1972-86, using data obtained from hospital
discharge registers. A total of 254402 cases diagnosed as asthma was
identified (diagnosis 493, International Classification of Di.sease.i, 8th Revision),
information on the patient's place of residence enabling comparison of
the southern, western, eastern, and northern parts of the country. Annual
hospitalizations and the occurrence of new cases were calculated relative to
the population, the former being found to increase throughout the country
during the period studied, the most marked rise being 8.8% in Northern
Finland (95% confidence interval 6.4-11.3%), and the smallest, 1.1%, in
Western Finland ( - 0.2 to + 2.5). A corresponding trend was also noted in
the annual occurrence of new cases, which increased most in Northern
Finland, i.e. by 4.8% (3.0-6.6), and decreased in Western Finland by 2.9%
( - 3.6 to - 2.1). The change in asthma and the organization of treatment
and factors related to the cold environment may, in combination, contribute
to difficulties in the treatment of asthma in Northern Finland.
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An increased prevalence of asthma has been re-
ported in the last 20 years, and the nutnber of
asthma-related hospital admissions has also been
found to increase in many industrialized countries.
Regional diiferences have been found in the use of
hospital services, which are increasingly being used
by children and young people, in particular (6, 16).
The prevalence of asthtna in young men in Finland
has increased steadily from the early 1960s (7), as
has the use of hospital services especially by the
older age groups (9). In Scandinavia, the number of
asthma-related hospital admissions among children
has been found to have increased in Norway (14).
Most of the factors contributing to the increased
prevalence of asthma and increased use of hospital
services have yet to be ascertained.

There has been some discussion of the role of
environmental factors in the occurrence of asthma,
but there has been little research into its prevalence
in the entire population with reference to geograph-
ically different areas. Higher prevalences have been
reported in children and young people living in north-
ern than in southern Scandinavia (2, 3, 13, 22), and
research carried out in the United States has indi-
cated that asthma-related deaths among children
and young adults are more common in the northern

and northeastern parts of the country, where there
is also the most use of hospital services. Such re-
gional differences were attributed to race and socio-
economic status (23). Corresponding differences in
the use of asthma-related hospital services have also
been found to be dependent on variations in local
treatment practices (18).

Since Finland is a lotig, narrow country, stretch-
ing across the Arctic Circle, the geographic differ-
ences between its southern and northern parts are
reflected most noticeably in the climate. However, it
has a racially homogeneous population who are
granted free medication for asthma irrespective of
their income, provided that the diagnosis has been
verified, by hospital examination or over a sufficiently
long follow-up period. It is possible to examine the
asthma-related use of hospital services in Finland by
means of the discharge register maintained for the
entire country by the National Board of Health,
which enables analysis on a regional basis.

Material and methods

Finland was divided into four regions following the
boundaries of the central hospital districts (Fig. 1).
The total population increased slowly in 1972-86,
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Table 1. Annual asthma-related treatment periods per 100000 inhabitants in the re-
gions of Finland in 1972-86

South
Fig. 1. Division of Finland into southern, western, eastern, and
northern regions.

the average figure for the whole period being 4785 637
inhabitants. Southern Finland was represented in
the regional division by the Helsinki region, the most
densely inhabited, which had an average population
of 1106 196 inhabitants. The populations of the other
areas were comparable to this; 1806328 in Western
Finland, 1 191520 in Eastern Finland, and 681593
in Northern Finland.

The National Board of Health is provided with
registration data on all patients treated in hospitals
in Finland, including their diagnoses. All treatment
periods for which the main diagnosis was asthma
were collected from the register (diagnosis 493, In-
ternational Classification of Diseases, 8th Revision),
including acute exacerbation stages, diagnostic ex-
aminations, and checkup visits. The number of
asthma-related discharges was 255 387 in 1972-86,
of which 254402 also contained information on the

Region

South
West
East
North

Entire country

Mean

270
340
441
370

353

SD

57.7
37,8

103,3
140,2

67,3

Average %
Change/y

+4,8
+ 1,1
+5,2
+8,8

+4,0

95%
Confidence

Interval

+ 3,8-+5,8
-0 ,2 -+2 ,5
+3.8-+6,6
+6,4-+11,3

+ 2,8-+5,3

patient's place of residence. The treatment periods
were examined relative to the population of each
region at the end of each year.

An asthmatic who had had no recorded asthma-
related hospital treatment periods in 1972-6 and
who was first treated in hospital in 1977 or later was
considered to be a new case.

The register files were processed by computer at
the Department of Public Health Science and Gen-
eral Practice, University of Oulu. The population
data were based on information provided by the
Central Statistical Office of Finland.

The relative change was analyzed by linear regres-
sion and natural logarithms for treatment periods
relative to the total population and for occurrences
of new asthma cases (11), the percentage change per
year being equivalent to e to the power of beta - 1.
Hospital periods and new asthma cases were eval-
uated by regions by a two-sample t-test. The statis-
tical analyses were performed by the SOLO program
of BMDP Statistical Software, Inc.

Results

Treatment periods relative to the population were
found to increase throughout the country during the
interval in question (Table l,Fig. 2), the most marked

-72 -74 -76 -78 -80 -82 -84 -86

Year

Fig. 2. Asthma-related treatment periods per 100000 inhabitants
in the regions of Finland in 1972-86.
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Table 2, Annual occurrences of new asthrra cases per 100000 inhabitants in the re-
gions of Finland in 1977-86

Region

South
West
East
North

Entire country

Mean

94.3
99.7

150.4
119.8

113,8

SD

1.10
9.18
7.93

18.16

4,14

Average %
Change/y

-0,2
-2,9
+0,2
+4,8

- 0 , 3

95%
Confidence

Interval

-2,2-+2,0
-3.6--2.1
-1,2-+1,6
+3,0-+6,6

-1,2-+0,7

rise being observed in Northern Finland, where the
number of periods was the lowest in the country in
the early 1970s but the highest in the 1980s. Al-
though asthma-related use of hospital services was
already high in Eastern Finland in the 1970s, a fur-
ther rise was observed in that region, too.

The number of treatment periods was higher in
Eastern Finland than in the southern and western
parts of the country (P = 0.0000 and P = 0.0022), but
no appreciable difference was observed between
Eastern and Northern Finland. Treatment periods
were also more numerous in the north and west than
in Southern Finland (/" = 0.0193 and /• = 0.0005, re-
spectively).

The annual number of new cases remained almost
unchanged in Finland in 1977-86 (Table 2, Fig. 3).
The most marked rise was observed in Northern
Finland, where the emergence of new cases per year
had been lowest in 1977. Numerous new asthma
cases occurred in Eastern Finland throughout the
period, but figures were found to decline steadily in
Western Finland. There were more new cases in
Eastern Finland than in the south, west, and north
{P = 0.0000, P = 0.0000, P = 0.0003), while the high-
est number of new cases among the last three regions
was in Northern Finland (P = 0.0013; 0.0073).
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Fig. 3. Occurrences of new asthma cases per 100000 inhabitants
in the regions of Finland in 1977-86.

Discussion

The register maintained by the National Board of
Health is an extensive one, as it covers all private,
public, general, and mental hospitals in Finland. The
correspondence between diagnosis data and patient
records has been found to be quite good, even as
high as 95% (1). The same disease classification was
used in Finland throughout the period concerned
{ICD, 8th revision), which means that the rise can-
not be attributable to any changes in classification.
It is similarly evident that no appreciable changes
took place in the diagnostic practices employed in
Finland during this period, as the grounds upon
which the National Insurance Fund granted free
medicine for asthma remained unchanged until the
end of 1985.

The existence of the highest annual percentage
increase in the number of asthma-related treatment
periods in Northern Finland may be attributable to
the increased prevalence of asthma there, as sug-
gested by the emergence of new cases. The results
obtained support observations of changes taking
place in the occurrence of asthma in northern areas,
as reported in both Finland and Sweden in the late
1980s. As indicated by interviews, a higher preva-
lence of asthma has been found among children liv-
ing in Northern Finland than among those living in
the south (22), the prevalence being 3.3% in the
former region and 1.7% for the entire country. Re-
search carried out in Sweden has indicated that the
prevalence of asthma is higher among children and
young men of conscription age in the northern part
of the country than in the south or central area (2, 3).
In fact, the prevalence among these young men dou-
bled in the former region between 1971 and 1981, but
remained unchanged in southern Sweden. A high
prevalence (5.9%) has also been found in the rest of
the adult population of northern Sweden (13).

Regional differences have been observed in the
use of̂  asthma-related hospital services in a number
of countries, and have been regarded as being de-
pendent on race and socioeconomic status in the
United States (6, 23) and on regional differences in
treatment practices employed in the various ethnic
groups in New Zealand (17). Finland has a homo-
geneous population in racial terms, as there has not
been much immigration; thus, the population is char-
acterized by a range of indigenous genetic illnesses.
Even so, there are differences in terms of cardiovas-
cular diseases, mortality from which is higher in
Eastern and Northern Finland. No plausible expla-
nation has yet been found for this trend, but inves-
tigators have assumed that it is attributable not only
to genetic factors, but also to social, cultural, and
environmental ones (19). Changes in the occurrences
of asthma in the forrn of increases in the number of
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hospitalizations and the emergence of new cases
were most prominent in the eastern and northern
parts of the country. Regional variation of this kind
cannot be accounted for by income differences, as
health care in Finland was virtually free during the
period examined here, and all asthmatics were
granted free medication once their diagnosis had
been verified.

There are obvious differences in average monthly
temperature between Southern and Northern Fin-
land, as the country is more than 1100 km long. The
winter months are especially cold in the eastern part
of the country because of the prevailing continental
climate, as opposed to the more maritime climate
typical of Western Finland. Many asthmatics expe-
rience more symptoms in winter (15), a season in
which the number of asthma-related hospital admis-
sions has been found to double relative to the sum-
mer months (4). One explanation for this may be
that the respiratory infections which occur in winter
enhance asthmatic symptoms (20). The foul-smelling,
sulfur-rich emissions from industrial areas have been
found to cause respiratory symptoms of various
types even at extremely low concentrations (8), the
most recent investigation carried out in Helsinki in-
dicating that emissions which are below the permit-
ted minimum level can still increase the number of
asthma-related hospital admissions, whereas no ap-
preciable changes were observed in this respect on
warm days when the emissions were high (21). The
background concentrations of air pollutants in Fin-
land at some stations were higher in the late 1970s
than in the first part of the decade (12). The role of
cold conditions in combination with emissions
should be considered, as the increased hospital treat-
ment periods for asthma in Northern Finland oc-
curred simultaneously with the observation of nee-
dle damage in the coniferous forest, which was found
to be attributable to air pollution (24).

Northern Finland is a sparsely populated region
and the distances involved when seeking medical
advice are long, and this factor may increase the
number of hospitalizations, since travel and clinical
visit may take more than one day. The National
Health Law of 1972 allowed for the development of
basic health care services especially in Northern and
Eastern Finland, where the number of general prac-
titioners consequently increased. The accessibility
and supply of specialist services in pulmonary dis-
eases have been limited in Northern Finland in par-
ticular, and the treatment practices employed for
asthma in the various regions may be partly attrib-
utable to the number of specialists available. Major
regional differences have also been found in the cost
of asthma medication (10). The treatment practices
employed in the basic health care system influence
the use made of hospital services (18), but asthma-

induced hospital admissions are regarded as reflect-
ing the actual need for services in a given area irre-
spective of local treatment differences (5).

The use of asthma-related hospital services was
found to be most prominent in Northern and East-
ern Finland, and the rise in the number of hospital
admissions and occurrences of new asthma cases to
be most marked in the former region. A change in
asthma itself in the north may be attributable to the
cold and the simultaneous presence of air pollution,
while differences in treatment organization may lead
to differences in the use of asthma-related hospital
services. Attention should thus be paid to monitor-
ing the quality of the air and ensuring that treatment
services of the same standard are available through-
out the country.
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