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ABSTRACT

Objective: To investigate the current prevalence of physician-diagnosed obstructive airway
diseases by respiratory symptoms and by sex in Sweden and Finland.

Method: In 2016, a postal questionnaire was answered by 34,072 randomly selected adults in four
study areas: Vastra Gotaland and Norrbotten in Sweden, and Seinajoki-Vaasa and Helsinki in Finland.
Results: The prevalence of asthma symptoms was higher in Norrbotten (13.2%), Seinajoki-
Vaasa (14.8%) and Helsinki (14.4%) than in Vastra Gotaland (10.7%), and physician-diagnosed
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asthma was highest in Norrbotten (13.0%) and least in Vastra Gotaland (10.1%). Chronic pro-
ductive cough was most common in the Finnish areas (7.7-8.2% versus 6.3-6.7%) while the
prevalence of physician-diagnosed chronic bronchitis (CB) or chronic obstructive pulmonary dis-

diagnostic practices;
obstructive lung disease;
respiratory symptoms; sex

ease (COPD) varied between 1.7 and 2.7% in the four areas. Among individuals with respiratory differences
symptoms, the prevalence of asthma was most common in Norrbotten, while a diagnosis of

COPD or CB was most common in Vastra Gotaland and Seinajoki-Vaasa. More women than men

with respiratory symptoms reported a diagnosis of asthma in Sweden and Seinajoki-Vaasa but

there were no sex differences in Helsinki. In Sweden, more women than men with symptoms of

cough or phlegm reported a diagnosis of CB or COPD, while in Finland the opposite was found.

Conclusion: The prevalence of respiratory symptoms and corresponding diagnoses varied

between and within the countries. The proportion reporting a diagnosis of obstructive air-

way disease among individuals with respiratory symptoms varied, indicating differences in

diagnostic patterns both between areas and by sex.

Introduction ] ]
whether the increase in asthma prevalence observed

during the last decades is due to a real increase or an
increased awareness of respiratory symptoms and
obstructive airway diseases, both in society and among
healthcare providers (2,3). Whilst there appears to be

Increased awareness of asthma and possible differen-
ces in diagnostic practices between different countries
contribute to the difficulties in making accurate epi-
demiological estimates of prevalence (1). It is unclear
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no global decline in the prevalence of asthma (4),
there are large geographical variations (5,6). The glo-
bal prevalence of asthma has been estimated to be
around 4% (5), while in Northern Europe, the preva-
lence of asthma is approximately 10% (7-10). In
Sweden, both an increase and a leveling of prevalence
of physician-diagnosed asthma have been reported
during the last decades (7,8,10). In Helsinki in
Finland, the prevalence of physician-diagnosed asthma
increased until the 2000s (9) but leveled during the
last decade (11). This increase in prevalence in
Finland may be associated with an increased aware-
ness of asthma in primary health care attributed to
the implementation of a specific national asthma pro-
gram (12).

Distinguishing  between chronic
obstructive pulmonary disease (COPD) is difficult
partly due to the development of irreversible bronchial
obstruction in persons with asthma, thereby fulfilling
the criteria of COPD. Both asthma and COPD can also
occur in the same person, which may complicate the
diagnostic procedure (13,14). Further, there has been a
misdiagnosis of obstructive airway diagnoses due to
lack of knowledge and lack in use of spirometry
(15-17). Several studies including post-bronchodilator
spirometry have shown that the under-diagnosis of
COPD is extensive, around 50-80% (17-20). In add-
ition, misclassification is common, and a recent study
reported that more than 50% had an incorrect
COPD diagnosis, as they were non-obstructed after
post-bronchodilator spirometry (21). However, there
are studies showing improvements in the diagnostic
procedures: both in Norway and Finland there has
been an improved diagnostic accuracy of COPD in pri-
mary health care, which may be ascribed to improved
adherence to guidelines (22) and the Finnish national
COPD program (23). The global prevalence of COPD
is estimated to 10.7% (24) and in Sweden and Finland,
the prevalence of COPD is estimated to 5.9-8.5% when
based on spirometry in general population sam-
ples (25,26).

Although respiratory symptoms are common in the
general population (27-30), some studies suggest a
decreasing or leveling trend of respiratory symptoms,
chronic bronchitis (CB) and obstructive lung diseases
during the last decades (7,8,10,11,25,31,32). This
decrease is partly a result of a decrease in tobacco
smoking (7,8,31). Most studies have reported higher
prevalence of asthma among women (7,9,10), and
higher prevalence of COPD among men (33,34).
However, the sex differences in COPD prevalence

asthma and

tend to diminish (14,25,33) as a consequence of equal-
ization in smoking habits in men and women (7,35).

A large population-based multicenter study per-
formed in the mid-1990s suggested that different diag-
nostic practices regarding obstructive airway diseases
existed between Finland, Estonia and Sweden (36).
Thus, the aim was to investigate the current preva-
lence of physician-diagnosed obstructive airway dis-
eases by respiratory symptoms and by sex in Sweden
and Finland

Methods

This study presents results from the Nordic EpiLung
project, which is a collaboration between large epi-
demiological research programs in Sweden, Finland
and Norway. The Nordic EpiLung project stems from
previously established research collaboration between
Finland, Estonia and Sweden - the FinEsS-study
(26,27,36-39). The current study consists of random
samples of adults in ages between 20 and 69 years
drawn from the National Population registries in
Sweden and Finland. In 2016, postal questionnaires
were sent to the selected samples in two Swedish
areas, Norrbotten and Vastra Gotaland and in two
Finnish areas, Seinajoki-Vaasa and Helsinki.

Participants in the questionnaire surveys

In Sweden, the postal questionnaire study was con-
ducted within the Obstructive Lung Disease in
Northern Sweden (OLIN) in Norrbotten, the north-
ernmost county in Sweden, and within the West
Sweden Asthma Study (WSAS) in Vastra Gotaland
(10), a county in southwest of Sweden. The response
rate in Norrbotten was 53% (n=>5,466) (7) and in
Vastra Gotaland 50% (n =20435).

In Finland, the study was performed in Helsinki,
the capital of Finland located in the southern part of
the country, where 50.3% (n=3,998) responded (11)
and in Seindjoki-Vaasa, an area in western Finland,
where 52.5% (n=4,173) responded (40).

Thus, in total, 34072 randomly selected individuals
in ages between 20 and 69 years from four study areas
constitute the study population.

Questionnaires

The postal questionnaires included identical questions
in all four areas. The questionnaires were based on
the OLIN questionnaire (41) and were provided in
Swedish and Finnish. In Helsinki, an English version



of the questionnaire was additionally provided. The
questionnaire, which has been used in several cross-
sectional studies (7,9,10,27,36-39), includes questions
about respiratory symptoms, physician diagnoses of
asthma, CB or COPD, and potential risk factors such
as smoking habits.

Definitions

The following definitions were used:

Physician-diagnosed asthma: Have you been diag-
nosed as having asthma by a doctor?

Physician-diagnosed CB or COPD: Have you been
diagnosed as having chronic bronchitis (CB), chronic
obstructive pulmonary disease (COPD) or emphysema
by a doctor?

Asthma symptoms: Have you had asthma symptoms
during the last 12 months? (Have you, during the last
12 months, had intermittent attacks or periodic
breathlessness, with or without cough or wheezing/
whistling in your chest?)?

Recurrent wheeze: Do you usually have wheezing,
whistling or a noisy sound in your chest when breathing?

Any wheeze: Have you had wheezing or whistling
in your chest at any time during the last 12 months?

Wheezing with breathlessness: Have you been at all
breathless when the wheezing or whistling was present
during the last 12 months?

Wheezing without a cold: Have you had wheezing
or whistling when you did not have a cold during the
last 12 months?

Asthmatic wheeze: Any wheeze with breathlessness
without having a cold during the last 12 months.

Sputum production: Do you usually have phlegm
when coughing, or do you have phlegm in your chest,
which is difficult to bring up?

Chronic productive cough: Have you had periods of
phlegm when coughing, or phlegm, which is difficult
to bring up at least three months during at least two
successive years?

Woken up by tightness in chest. Have you woken
up with tightness in your chest at any time during the
last 12 months?

Dyspnea: Do you have to walk slower than other
people of the same age on level ground because of
breathlessness (corresponding to mMRC grade 2)? (42)

Analyses

The analyses were conducted using IBM SPSS
Statistics version 25 (43) and the Chi-square test cal-
culator (44). Descriptive statistics, i.e. frequencies and
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percentages, were used to describe the study popula-
tions and chi-square test to calculate p values for
comparisons between men and women and between
study areas. A p value of <0.05 was regarded as statis-
tically significant. Unadjusted and adjusted logistic
regressions were used to investigate the relation of dif-
ferent respiratory symptoms to physician-diagnosed
asthma and physician-diagnosed CB or COPD, respect-
ively. The analyses were adjusted for age, sex, smoking
habits, heredity of asthma, CB or COPD, and
expressed as odds ratios and 95% confidence intervals
(OR 95% CI). Due to legislation (45), it was impos-
sible to transpose data across national borders to pool
data into a common dataset. Therefore, comparisons
between countries regarding prevalence estimates were
conducted using the Chi-square test calculator (44).

Ethical considerations

The regional ethical review boards in Gothenburg and
Umea approved the studies in Sweden. The studies in
Finland were approved by the Coordinating Ethics
Committee of Helsinki and Uusimaa Hospital District.

Results

The prevalence of current smoking was similar in the
Swedish areas, 12.7% in Norrbotten and 13.0% in
Viastra Gotaland, but higher in the Finnish areas,
20.1% in Seindjoki-Vaasa and 24.7% in Helsinki.
Additional characteristics of the study populations are
presented in online supplementary file Table 1.

Prevalence of respiratory symptoms
and diagnoses

Asthma symptoms were more common in Norrbotten
(13.2%), Seinajoki-Vaasa (14.8%) and Helsinki (14.4%)
than in Vastra Gotaland (10.7%) (p <0.001). The
prevalence of recurrent wheeze was higher in
Norrbotten (11.6%) than in the other study areas
(p <0.001). Sputum production was more common in
Helsinki (22.5%) and in Seindjoki-Vaasa (19.2%) than
in Norrbotten (16%) and Vastra Gotaland (14.7%)
(p<0.001). There was no difference in prevalence of
any wheeze last 12months between the four study
areas (Table 1).

Physician-diagnosed asthma was more common in
Norrbotten (13.0%) than in Vastra Gotaland (10.1%),
and in Finland the prevalence was somewhere between
the Swedish areas, i.e. 11.2% in Seindjoki-Vaasa and
10.9% in Helsinki (p < 0.001). Physician-diagnosed CB
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Table 1. Prevalence (%) of respiratory symptoms and physician diagnoses of asthma and chronic bronchitis (CB) or chronic obstructive pulmonary disease (COPD).

Comparisons
between the areas’

Southern Finland Helsinki

Men

Western Finland Seinajoki-Vaasa

Men

Northern Sweden Norrbotten

Men

Southwest Sweden Vastra Gotaland

Men

Total

Women
N

Total

Women
N

Total

Women
N

Total

Women

total samples

N =3998
%
14.4

2305
%
15.1

N=1693
%
13.3

N=4173
%
14.8

2197
%
16.8

N=1976
%
12,6

N = 5466
%
13.2

2897
%
15.2

N=2569
%
10.9

=20435
%
10.7

n

n=11233

N=9202
%

o

p-values

%
12.2

Variables

<0.001
<0.001

8.8
7.0

16.8

Asthma symptoms
Recurrent wheeze

7.0
18.9

8.4 5.9
18.0

20.2

8.0
17.0

7.6
16.8

11.8 11.6 8.4
18.1

194

6.8 11.3

18.1

6.6
19.2

0.154
<0.001
<0.001
<0.002
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

17.2

16.7

Any wheeze last 12 months
Wheezing without a cold

10.6

9.5

121

10.6

10.2

10.7 123 1.5 11.0
11.8

9.7

11.0

9.7
12.2

9.6
9.6
5.9

15.0

7.8

8.0
5.2

223

7.6
55
22.7

12.2

12.5

134 12.0

10.5

Wheezing with breathlessness

Asthmatic wheeze

53
225

6.3

6.4

6.2

7.2
16.0

79
15.7

6.5

16.3

6.2
14.7

6.6
14.5

19.7 19.2

18.6

Sputum production

8.2
21.4

8.4 8.1
224

19.9

77
14.2

7.5

7.9
12,6

6.3

5.8
8.4
7.7
144

6.9

6.7

6.5
10.4

6.9
8.6
5.2
8.9

2.1

Chronic productive cough

15.6

7.9
6.0
13.0

74
4.1

11.5

9.6
6.7
10.1

Woken up by tightness in chest

Dyspnea

8.4
10.9

9.6

9.7 6.9
11.3 10.6

1.7

7.5

8.0

1.1

122 1.2

10.2

Physician-diagnosed asthma

20

1.8

2.2

2.6

17 3.0 22

2.2

2.7 1.2

3.1

Physician-diagnosed COPD or CB

°

Chi-squared tests.

16 —o— Vastra Gotaland
asthma

14 o Norrbotten asthma

12
—&— Seindjoki-Vaasa
asthma

—Helsinki asthma

%
o

Vastra Gotaland CB or
COPD
~—o— Norrbotten CB or
COPD
—+—Seindjoki-Vaasa CB or
COPD
Helsinki CB or COPD

0 T T 1
20-39years 40-59years 60-69 years

Figure 1. Prevalence (%) of physician-diagnosed asthma and
physician-diagnosed chronic  bronchitis (CB) or chronic
obstructive pulmonary disease (COPD), respectively, by age
groups and study area; in Vastra Gotaland in southwest
Sweden, in Norrbotten in northern Sweden, in Seinajoki-Vaasa
in western Finland and in Helsinki the capital of Finland.

or COPD was low in all areas but somewhat higher in
Vistra Gotaland (2.7%) and in Seinajoki-Vaasa (2.6%)
than in Helsinki (2.0%) and Norrbotten (1.7%)
(p < 0.001), (Table 1).

The prevalence of physician-diagnosed asthma
decreased by increasing age in three of the study
areas, Norrbotten, Vastra Gotaland, Helsinki, but in
Seindjoki-Vaasa the decrease was followed by an
increase among the eldest. The prevalence of phys-
ician-diagnosed CB or COPD increased by increasing
age in all study areas (Figure 1).

Prevalence of physician-diagnosis of asthma
and CB or COPD among individuals
with respiratory symptoms

In general, among individuals reporting different
respiratory symptoms, the prevalence of physician-
diagnosed asthma was highest in Norrbotten and low-
est in Helsinki. However, among individuals in
Helsinki reporting wheeze with breathlessness and
asthmatic wheeze, the prevalence of physician-diag-
nosed asthma was almost as high as in Norrbotten
(Figure 2).

Among individuals reporting recurrent wheeze, spu-
tum production and dyspnea, it was more common to
have physician-diagnosed CB or COPD in Vistra
Gotaland and Seindjoki-Vaasa than in the other study
areas (Figure 3).

The prevalence of physician-diagnosed asthma in
men and women with different respiratory symptoms
are presented in Figure 4a-d. Differences between
men and women were found in Vastra Gotaland,
where it was more common to report physician-diag-
nosed asthma among women with recurrent wheeze
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Figure 2. Prevalence (%) of physician-diagnosed asthma among individuals with different respiratory symptoms in Vastra Gotaland
in southwest Sweden, in Norrbotten in northern Sweden, in Seinajoki-Vaasa in western Finland and in Helsinki the capital of
Finland. Chi-square test was used for comparisons between the study areas.

20 H

p<0.001

16 p=0.20

p<0.001
12 -

Prevalence of CB or COPD %
[y
o

8 4
6 4
4 4
24 o = =
~ < (=1
— — i
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Recurrent Asthmatic Sputum
wheeze wheeze production

p=0.02

p=0.09

Vastra Gotaland
M Norrbotten
M Seindjoki-Vaasa

m Helsinki

9 =2
o ~
— =
Chronic Dyspnea
productive
cough

Figure 3. Prevalence (%) of physician-diagnosed chronic bronchitis (CB) or chronic obstructive pulmonary disease (COPD) among
individuals with different respiratory symptoms in Vastra Gotaland in southwest Sweden, in Norrbotten in northern Sweden, in
Seinajoki-Vaasa in western Finland and in Helsinki the capital of Finland. Chi-square test was used for comparisons between the

study areas.

(p=0.02), any wheeze last 12months (p=0.03) and
having woken up by tightness in the chest (p=10.02)
than among men having these symptoms. In
Norrbotten, the prevalence of physician-diagnosed

asthma was higher among women reporting any
wheeze last 12 months (p < 0.05) and having woken up
by tightness in the chest (p <0.05) than among men.
In Seindjoki-Vaasa, the prevalence of physician-
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Men Vastra Gotaland

Prevalence of asthma %

B Women Vastra Gétaland

| BRO3T. oo p=0.88 b
p=0.54 p=0.11

Men Norrbotten

Prevalence of asthma %

® Women Norrbotten

Men Seindjoki-Vaasa

Prevalence of asthma %

® Women Seinajoki-Vaasa

60

p=0.21 p=0.79
50

Men Helsinki

Prevalence of asthma %

= Women Helsinki

Figure 4. Comparing prevalence (%) of physician-diagnosed
asthma by sex by different respiratory symptoms in a) in
Vastra Gotaland in southwest Sweden, b) in Norrbotten in
northern Sweden, ) in Seinajoki-Vaasa in western Finland and
d) in Helsinki the capital of Finland. Chi-square test was used
for comparisons between men and women.

diagnosed asthma was higher among women reporting
recurrent wheeze (p =0.01) and wheezing with breath-
lessness (p<0.05) than among men having these

symptoms. In Helsinki, no differences between men
and women were found.

The prevalence of physician-diagnosed CB or COPD
in men and women who had different respiratory
symptoms are shown in Figure 5 a-d. In both Swedish
areas, it was more common to have a diagnosis
among women who reported recurrent wheeze
(p=0.02 in Vistra Gotaland and p=0.03 in
Norrbotten), sputum production (p <0.001 in Vastra
Gotaland and p=0.03 in Norrbotten) and chronic
productive cough (p <0.001 in Vastra Gotaland and
p=0.02 in Norrbotten) than among men who
reported these symptoms. In Finland, it was more
common to have a diagnosis of CB or COPD among
men than among women who reported respiratory
symptoms, significantly for dyspnea (p=0.001) in
Seindjoki-Vaasa, and sputum production (p=0.04)
in Helsinki.

Associations between respiratory symptoms and
physician-diagnoses of asthma and CB or COPD

Among the respiratory symptoms studied, the associ-
ation between asthma symptoms and physician-diagnosed
asthma was the strongest in all areas. The associations
between respiratory symptoms and physician-diagnosed
asthma tended to be strongest in Norrbotten (Table 2).
For the associations between the respiratory symptoms
and physician-diagnosed CB or COPD, the strongest
associations were found for recurrent wheeze and dys-
pnea, and the associations being particularly strong in
Seingjoki-Vaasa and Norrbotten (Table 3). Unadjusted
models showed almost identical results as the adjusted
(data not shown).

Discussion

This population-based multicentre study including
four areas in Sweden and Finland, using identical
methods in all centers, showed that the prevalence of
respiratory symptoms and diagnoses of obstructive
airway diseases varied both within and between the
countries. The highest prevalence of physician-diag-
nosed asthma was found in northern Sweden and the
associations between respiratory symptoms and
asthma diagnosis were strongest here as well. Both
current smoking and chronic productive cough, corre-
sponding to the clinical definition of chronic bron-
chitis, were most common in Finland, however, a
physician diagnosis of CB or COPD was likewise low
in Finland as in Sweden. Furthermore, more women
than men with respiratory symptoms were diagnosed
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Figure 5. Comparing prevalence (%) of physician-diagnosed
chronic bronchitis (CB) or chronic obstructive pulmonary dis-
ease (COPD) among men and women with different respiratory
symptoms in a) in Vastra Gotaland in southwest Sweden, b) in
Norrbotten in northern Sweden, ¢) in Seinajoki-Vaasa in west-
ern Finland and d) in Helsinki the capital of Finland. Chi-square
test was used for comparisons between men and women.

JOURNAL OF ASTHMA 7

with asthma in both areas in Sweden and in
Seindjoki-Vaasa in Finland while no sex difference
was found in Helsinki. In Sweden, more women than
men with sputum production and chronic productive
cough had a diagnosis of CB or COPD while the
opposite was found in Finland where more men
reported a diagnosis. This indicates differences in
diagnostic patterns between the study areas as well as
between men and women.

In the current study, the prevalence of physician-
diagnosed asthma was higher in both Sweden and
Finland than in the 1990s when the prevalence was
7.8% in Sweden and 5.9% in Finland (7,36). However,
in Northern Sweden an ongoing increase was reported
from 1996 to 2006 and further to 2016 (7), while in
Helsinki an increase in asthma diagnosis was found
until 2006 (9), but leveling until 2016 (11). The intro-
duction of the Finnish asthma program (12) and the
implementation of asthma/COPD clinics and national
guidelines in Sweden (46) may have contributed to
better recognition of asthma in primary healthcare,
which might be reflected in our findings. A previous
multicenter study from the 1990s showed that 27.2%
of individuals reporting any wheeze in Sweden and
17.7% in Finland were diagnosed with asthma (36)
while in the current study between 30.2 and 44.5% of
individuals with any wheeze had an asthma diagnosis.
Furthermore, between 45.1% and 60.6% of the indi-
viduals with asthma symptoms reported an asthma
diagnosis in the current study, which may indicate an
improvement in diagnostic patterns since the 1990s
when only 30 to 40.5% of the individuals with asthma
symptoms had an asthma diagnosis (36). Despite that
more symptomatic individuals were diagnosed with
asthma both in Finland and Sweden in the present
study, there are still differences between the countries.
The health care structure is similar in Sweden and
Finland. Both are tax-funded, which means that all
citizens have equal access to healthcare services. The
primary health care take care of most patient groups
and diseases, including asthma and COPD, while
unusual and complicated diseases are treated within
the specialist healthcare at hospitals. However, the dif-
ferences may be due to variations in awareness of
respiratory symptoms and obstructive airway diseases,
both in society and among healthcare providers, but
also to differences in diagnostic guidelines. In Finland,
the diagnosis of asthma must be confirmed by demon-
strating reversible obstruction in spirometry, a PEF fol-
low-up for 2weeks, or by bronchial provocation tests,
and much attention is paid on confirming the asthma
diagnosis because otherwise the patient does not get a
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Table 2. Adjusted” logistic regression analyses showing respiratory symptoms (analyzed one by one) in relation to physician-

diagnosed asthma.

Southwest Sweden

Northern Sweden

Western Finland Southern

) Vastra Gotaland Norrbotten Seinajoki-Vaasa Finland Helsinki

Independent variables

OR 95% Cl OR 95% Cl OR 95% Cl OR 95% Cl
Asthma symptoms 23.99 21.34-26.96 21.80 17.77-26.75 19.36 15.21-24.64 13.61 10.80-17.15
Recurrent wheeze 10.60 9.25-12.14 15.12 12.25-18.68 8.92 6.79-11.72 5.65 4.24-7.53
Any wheeze last 12 months 9.07 8.16-10.08 11.60 9.60-14.02 8.07 6.43-10.13 5.79 4.64-7-22
Wheezing without a cold 9.54 8.47-10.74 11.50 9.36-14.12 8.17 6.37-10.48 6.53 5.10-8.36
Wheezing with breathlessness 9.42 8.43-10.53 9.68 7.94-11.80 7.03 5.56-8.87 9.19 7.06-11.86
Asthmatic wheeze 11.19 9.78-12.80 10.19 8.04-12.91 8.69 6.52-11.57 9.22 6.80-12.51
Woken up by tightness in chest 552 4.91-6.20 6.21 4.94-7.80 4.20 3.32-5.30 291 2.35-3.61

*Adjusted for sex, age, heredity and smoking habits.

Table 3. Adjusted” logistic regression analyses showing respiratory symptoms (analyzed one by one) in relation to physician-
diagnosed chronic bronchitis or chronic obstructive pulmonary disease.

Southwest Sweden

Northern Sweden

Western Finland Southern Finland

Vastra Gotaland Norrbotten Seinajoki-Vaasa Helsinki
Independent variables OR 95% Cl OR 95% Cl OR 95% Cl OR 95% Cl
Recurrent wheeze 8.68 7.06-10.67 11.99 7.43-19.33 9.94 6.23-15.86 6.61 4.04-10.83
Sputum production 6.53 5.38-7.93 9.55 5.94-15.34 9.52 5.89-15.38 4.05 2.54-6.46
Chronic productive cough 7.09 5.75-8.74 8.61 5.37-13.79 6.80 4.25-10.87 5.47 3.35-8.92
Dyspnea 8.20 6.70-10.03 11.16 6.98-17.84 12.11 7.64-19.20 6.32 3.90-10.23

*Adjusted for sex, age, heredity and smoking habits. -

special higher reimbursement for the medication.
Consequently, asthma medication is much more expen-
sive for patients in Finland without a diagnosis. In
Sweden, the national guidelines also stipulate that spir-
ometry with reversibility test is to be performed but a
normal result from a spirometry cannot exclude asthma
and more diagnostics are not mandatory. Thus, the
more strict diagnostic criteria in Finland with manda-
tory verified bronchial variability probably explain the
lower prevalence of physician-diagnosed asthma in
relation to reported asthma symptoms in Finland com-
pared with Sweden.

However, the current study suggests differences in
diagnostic patterns also within the countries. In
Norrbotten, the large population-based studies about
obstructive airway diseases and allergy performed
within the OLIN since 1985 may further have
increased the awareness of these conditions, and thus
contributed to the national differences in Sweden. The
prevalence of asthma decreased by age in three of the
four study areas but in Seindjoki-Vaasa the decrease
was followed by an increase in the oldest age group.
This finding was surprising because this pattern,
which probably was related to misclassification of
asthma among elderly, was seen in Sweden (7) and
areas in Finland (36) during the 1990s but not in later
decades (7). The explanation for this difference within
Finland is unclear despite late-onset asthma has been
reported to be somewhat more common in Seinajoki-
Vaasa than in Helsinki (40).

Generally, the prevalence of asthma among adults
is higher among women (7,47,48). The reason for this
sex difference is not clear. However, in the current
study we found that a higher proportion of women
than men with respiratory symptoms were diagnosed
with asthma in the two Swedish areas and in one of
the Finnish, Seindjoki-Vaasa, while no corresponding
differences were found in Helsinki. These results indi-
cate that it was more likely for women to be diag-
nosed when having asthma-like symptoms, and this
may thus contribute to the higher prevalence of
asthma among women. One explanation for the cur-
rent results may be that women tend to be more
observant of asthma symptoms (49) and experience
them as more severe than men do, which can be
reflected in more frequent healthcare seeking among
women (48).

The prevalence of physician-diagnosed CB or
COPD was still low and seemed to have decreased
further, from 3.1% in Sweden and 2.9% in Finland in
1996 (36) to the current 1.7-2.5% in Sweden and
2.0-2.6% in Finland. This could be related to decreas-
ing prevalence of current smoking since the 1990s
both in Sweden and Finland (7,36). However, smoking
is still more prevalent in Finland and may explain
why typically smoke-related symptoms such as spu-
tum production and chronic productive cough were
more frequent in Finland than in Sweden. In the cur-
rent study, 9.5-15.1% of the individuals with chronic
productive cough reported physician-diagnosed CB or



COPD. This result can be seen in relation to the study
conducted by Pallasaho et al. (36) showing that during
the 1990s between 9.2 and 9.5% of the individuals
with chronic productive cough reported a diagnosis of
CB or COPD. In light of that, and the remaining low
prevalence of reported physician diagnosed CB or
COPD in our study populations, the current study
indicates a continued under-diagnosis of COPD. An
extensive under-diagnosis of COPD has been
described in several studies based on spirometry
(17-20,50). Notably, difference in prevalence of
COPD especially in elderly could be related to use of
FEV1/FVC fixed cutoff or LLN. In Norrbotten, the
prevalence of COPD in 2009 was 6.3-8.5% depending
on spirometric definition of COPD (25), and in
Finland the corresponding prevalence around the mil-
lennium shift was 5.9-6.8% (26) and 5.4-9.4% (20).
Altogether, this highlight the need for improvement
in the diagnostic practices of COPD.

Importantly, the current study showed differences
in diagnostic patterns between men and women
regarding physician-diagnosed CB or COPD. In
Sweden, more women than men with respiratory
symptoms reported a diagnosis while in Finland the
opposite was found. This was an unexpected finding
and we cannot explain this difference between the
countries. However, it has been argued that there are
differences in clinical presentation between men and
women with COPD, where for instance women present
with more dyspnea but less sputum production than
men (51,52). The prevalence of sputum production was
similar among men and women in all the four study
areas, while the prevalence of dyspnea was higher
among women than among men. In the two Swedish
study areas, the prevalence of physician-diagnosed CB
or COPD was higher among women both with chronic
productive cough and sputum production. These
results are contrasting the Finnish study areas, where it
was more likely to have a diagnosis among men than
among women with sputum production.

A strength with the current study is that each study
area contributed with a large random general popula-
tion study sample of adults. Another strength is that
the results are based on postal questionnaires with
identical questions enabling comparisons between the
study areas, and the questionnaires used have recently
been validated (53). A limitation is that the physician-
diagnoses are based on self-reports and not clinically
verified. Due to legislation (45), it was not possible to
transport data across national borders to pool data into
a joint dataset, which both complicated and limited the
analyses. Another possible weakness is the increasing
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nonparticipation in population-based studies during the
last decades (7,54), which potentially could introduce
bias and influence the estimates. However, the response
rate was similar in all four areas and a previous non-
response study conducted within the WSAS study
showed no differences in the prevalence of symptoms
between responders and non-responders (55).

Conclusion

There are still differences in diagnostic patterns of
obstructive airway diseases between Sweden and Finland,
between the study areas in each country, and between
men and women. Although some improvements were
seen since the 1990s, the current study suggests that
increased knowledge and awareness of obstructive lung
diseases including diagnostic practices are needed both in
society and among healthcare providers in order to act
on the under-diagnosis and misclassification of obstruct-
ive airway diseases. Furthermore, our study supports the
large under-diagnosis of COPD reported from studies
based on spirometry.
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