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Asthma-related hospital admissions and the oecurrenee of new admissions
were studied by age and sex in order to find the groups of asthmatics with
high hospital admission rates. Data from the Finnish discharge register for
1972-92 were used to analyze the number of hospital admissions caused by
asthma (defined in the International Classification of Diseases, 8th and 9th
revisions, code 493) and occurrence of new asthma admissions between 1983
and 1992. A total of 192195 asthma-induced treatment periods were
identified, 91 223 for males and 100972 for females. Boys were admitted
twice as often as girls at the age of 1 year (11.2 in comparison with 5.9
admissions per 1000 per year), whereas the admission rate was consistently
higher among women 25-55 years of age. The highest asthma admission rate
among the elderly was at age 73 for men (10.3 per 1000) and 75 for women
(9.5 per 1000). Occurrences of new asthma admissions were most frequent
at the age of 1 year (5.3 per 1000 for boys and 2.9 per 1000 for girls) and
remained constant among those aged 50-80 years. Asthma is not only a
disease of childhood and adolescence. The number of middle-aged and
elderly asthmatics requiring hospitalization is markedly high.
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The prevalence of asthma has increased in all
industrialized countries during the past 20 years
(1). In Finland, it has multiplied since the 1960s
among military conscripts (2) and has risen pariic-
ularly markedly among children and young people
in the UK (3) and in the USA (4). Asthma is
probably underdiagnosed among the elderly (5).

Hospital admission rates for asthma among chil-
dren are high and have been reported to be rising
(6, 7). On the other hand, Finnish studies suggest
that hospital admissions for childhood asthma have
remained constant while hospital use by the work-
ing and middle-aged sectors of the population has
increased (8).

The increase in asthma hospitalization among
children is parily due to an increase in the incidence
of asthma, but it has also been assumed that the
severity of asthma has increased (9) or that diag-
nostic practices have improved. Research into hos-
pital use by the elderly population has shown that
a great deal of this is related to readmission of the
same patients (8).

Evaluation of the guidelines for asthma treat-
ment and estimation of the resources needed by
asthmatics are functions that require continuous

research. The aim of the present survey was to use
the nationwide hospital discharge records to
describe demographic data for the total population
of asthmatic patients admitted to all hospitals in
Finland over a 10-year period and to find the
groups of asthmatics with high hospital admission
rate.

Material and methods
The National Research and Development Centre
for Welfare and Health is provided with discharge
registration data on all patients treated in hospital
in Finland, including diagnoses, dates of admission
and discharge, and social security numbers. All
treatment periods for which the main diagnosis was
asthma (diagnosis 493, International Classification
of Diseases [ICD], 8th revision 1972-86 and 9th
revision 1987-92) were extracted from the register
for the period 1972-92, including acute exacerba-
tion stages, diagnostic examinations, and checkups.
A total of 364871 asthma admissions was found.

An asthmatic patient who had had no recorded
asthma-related hospital treatment period in 1972-
82 and was first treated in hospital on 1 January
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1983 or later was recorded as having a "new
admission" with asthma. Patients with incorrect or
missing social security numbers were excluded
from the analyses of new patients (1.9%).

The total population of Finland was 4869 858 at
the end of 1983 and 5 054982 at the end of 1992.
The numbers of hospital admissions and occur-
rences of new asthma admissions in this 10-year
period were calculated from the discharge data.
Relative rates were calculated by age and sex in
relation to the total population. The population
data were based on information provided by the
Central Statistical Office of Finland.

Results
Admissions

A total of 192 195 admissions for asthma were
recorded in 1983-92, 91 223 for males and 100972
for females.

The annual hospital admission rate for childhood
asthma was highest at the age of 1 year for both
sexes, 11.2 per 1000 inhabitants for boys and 5.9
per 1000 for girls (Fig. 1). The asthma admission
rate was low throughout adolescence, the lowest
figure being found at the age of 17 years among
boys (0.9 per 1000) and at 13 years among girls
(also 0.9 per 1000). The rate of admissions then
gradually increased with age from 13 years of age
onward., although being higher in men aged 20 (7.0
per 1000) than in women (1.3 per 1000).

Between 25 and 55 years of age, the admission
rate was consistently slightly lower among men,
ranging from 1.0 to 6.8 per 1000 as compared with
1.2 to 7.1 per 1000 among women. The rates for
men were 4.8 per 1000 at the age of 50. 8.6 at 65,
and 7.5 at 80, and those for women 5.9, 7.7, and
7.8, respectively. The highest asthma admission rate
among the elderly was reached at the age of 73 in
men (10.3 per 1000) and 75 in women (9.5 per
1000), after which it decreased with advancing age.

Occurrence of new asthma admissions

The total number of new asthma admissions was
55178, being 27860 for males and 27 318 for
females. The annual occurrence of new admissions
in children was highest at the age of 1 year for both
sexes, 5.3 per 1000 for boys and 2.9 per 1000 for
girls (Fig. 2). New admissions accounted for 48%
of all admissions of 1-year-old children. The lowest
rate was found in adolescence, at the age of 15 for
boys (0.37 per 1000) and at 13 for girls (0.31 per
1000). The rate was high in 20-year-old men, 3.3
per 1000, 48% of the admissions in this age group
being due to new cases.

The occurrence of new asthma admissions bet-
ween the ages of 25 and 55 years ranged from 0.4
to 1.8 per 1000 in men and from 0.5 to 1.9 per 1000
in women, while the highest rate in the elderly was
found at the age of 72 for men, 2.0 per 1000, and
71 for women, 1.8 per 1000. After this, the occur-
rence of new asthma admissions decreased with
advancing age. The rate for the 50-year-old popu-
lation was 1.3 per 1000 for men and 1.7 per 1000
for women, that for the 65-year-old population 1.7
and 1.6, respectively, and that for the 80-year-old
population 1.4 and 1.3.

Discussion
The results demonstrate that there are differences
in asthma hospital treatment periods and in the
occurrence of new asthma admissions by age and
sex. The material is large, and the reliability of the
discharge register has previously proved to be as
high as 95% (10). Two revisions of the I CD, the 8th
and 9th, were used during the study period, and
the change of revision has had some influence on
the diagnostic habit concerning asthma (11). Ear-
lier research into diagnostic transfer does not
attribute the rising admission rates for asthma to
any concomitant decline in other respiratory dis-
eases (12, 13). In our material, it was not possible
to classify asthma hospitalizations according to the
cause of admission. Only in the 9th revision of/CD
has a fifth mark been used to distinguish exacerba-
tion stages from other hospitalizations, and 31% of
treatment periods were coded as exacerbations.
When assessing our results, it is essential to realize
that outpatient visits are not included in the mate-
rial, so that no conclusions can be drawn regarding
the prevalence of asthma or the distribution of this
by age and sex.

Young children have narrow airways and may
be more susceptible to obstruction due to an acute
inflammatory process (14). Moreover, airway
growth in relation to the growth of the lung
parenchyma is slower in boys than in girls (15),
so that boys may have smaller airways in relation
to lung size, explaining the greater frequency and
severity of lower-respiratory illness (16). Lower-
respiratory-tract infections are potentially life-
threatening in infants, and a wheezy infant is
readily admitted to hospital. After the first year
of life, hospital admission rates for asthma
decrease due to airway growth, a lower frequency
of respiratory infections, and probably, to some
extent, efficient outpatient clinic treatment by
pediatricians. The fact that asthma-related
hospitalization rates are higher for boys through-
out childhood and adolescence is due to the higher
prevalence of the disease among boys, which is
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Fig. 1. Annual asthma-related hospital admission rates by age
per 1000 inhabitants for males (solid line) and females (dotted
line) from 1983 through 1992.
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Fig. 2. Annual occurrence of new asthma admissions per 1000
inhabitants by age for males (solid line) and females (dotted
line) from 1983 through 1992.

explained by the higher prevalence of atopy
among boys (17).

Because asthma in small children is difficult to
diagnose, the diagnostic examinations often take
place in hospital. In Finland, the diagnostic practice
for childhood asthma is quite uniform (18). In our
material, there is some overlapping between
asthma and wheezy bronchitis. In children under 5
years, there were 11 treatment periods with diag-
nosis "490" or "491" per 100 new asthma patients
in the year of first asthma admission.

The occurrence of the lowest asthma admission
rates in adolescence is partly due to the natural
course of asthma, in that children are said to grow
out of it. The prognosis for childhood asthma may
not be as favorable as is popularly thought, how-
ever (19), and only a minority of asthmatics achieve
long-lasting remission through medication (20).
The high asthma-related hospitalization rate
among men aged 20 is probably due to the strain
experienced during compulsory military service, as
strenuous exercise in a harsh climate may lead to
the detection of asthma or to a worsening of

previously mild symptoms. Asthma is a frequent
reason for exemption and discharge from military
service (2). Army hospitals are included in the
hospital discharge register, however, and all diag-
nostic examinations and periods of treatment for
asthma exacerbation among conscripts take place
in the military hospitals.

The higher admission rate among women aged
30-55 years may be due to female subjects seeking
medical care more frequently than male (21).
There is a trend to label wheezy dyspnea in men
over 40 years as emphysematous in origin and that
in women as asthmatic or bronchitic (22). This bias
may have led to underdiagnosis of asthma among
men. The diagnostic procedures undertaken during
hospitalization and re-evaluations of asthma diag-
noses probably reduce the diagnostic bias and
decrease the overlapping between diagnoses of
asthma and chronic obstructive pulmonary disease
(COPD). Smoking and previous underdiagnosis
and undertreatment of asthma together with other
concurrent diseases may increase the risk of asthma
hospitalization with advancing age.

The diagnosis of asthma among people aged 75
years or over is particularly difficult. The results of
lung function tests are often unrehable, the allergic
features of asthma are missing (23), and the symp-
toms resemble those of other concurrent diseases.
Differential diagnoses between asthma and COPD
are especially difficult in the elderly (24). In our
material, 20% of asthmatics aged 75 years or more
with new asthma admissions had been discharged
with a diagnosis of COPD in 1977-92. It is possible
to test the reversibility of the obstruction more
reliably during hospitalization than in an outpatient
clinic, and thus recurrent hospital treatment peri-
ods reduce the diagnostic transfer between asthma
and obstructive bronchitis. Even so, there is some
evidence that asthma in the elderly may be under-
diagnosed and undertreated, leading to irreversible
obstruction (5). The decline in lung functions with
aging (25) also increases the risk of being admitted
to hospital because of asthma exacerbation. The
rapid decrease in asthma-related hospital admis-
sions after 75 years of age may be due partly to the
higher mortality rate among asthmatics (26).

In spite of these considerations, the present
results provide an indication of the volume of
hospital treatment needed for severe asthma in
different groups defined by age and sex and give
indirect information on the incidence of severe
asthma.

In conclusion, asthma is one of the most common
chronic diseases in the developed countries, and
hospital treatment accounts for the most expensive
part of its management. The middle-aged and
elderly sectors of the population account for a
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major proportion of asthma-related hospital treat-
ment periods, and it is by focusing on these groups
that the greatest savings in the total cost of asthma
care can be made. Of course, it is possible that the
increasing prevalence of asthma in childhood will
lead to an increase in adult and elderly asthmatics
in the future; therefore, if the costs of asthma
hospitalization are to be reduced, more attention
should be paid to the early diagnosis and treatment
of asthma in middle-aged and elderly patients.
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