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Background: Even though respiratory symptoms are common in the adult population, there is limited
research describing their impact on everyday life and association with health care consumption.
Aim: The main objective of this population-based study was to estimate and compare the prevalence of
respiratory symptoms among adults in Finland, Estonia, and Sweden in relation to health care consumption
and to identify factors influencing health care consumption. A secondary aim was to assess to which extent
the presence of respiratory symptoms affect everyday life.
Method: In the population-based FinEsS studies consisting of random samples of subjects aged 20 to 69 years
from Finland (n 1,337), Estonia (n 1,346), and Sweden (n 1,953), data on demographics, respiratory
health, and health care consumption were collected by structured interviews. Prevalence was compared and
multiple logistic regression analyses were performed.
Results: Respiratory symptoms were significantly more common in Finland (66.0%) and Estonia (65.2%) than
in Sweden (54.1%). Among subjects with respiratory symptoms, the proportion reporting outpatient care
during the past year was fairly similar in the three countries, while specialist consultations were more common
in Finland (19.1%), and hospitalisations more common in Estonia (15.0%). Finnish and Estonian residency,
female sex, and BMI25 increased the risk for outpatient care consumption. Wheeze and attacks of
shortness of breath in the past 12 months, recurrent sputum production, and cough were associated with an
increased risk for health care consumption. Increasing number of respiratory symptoms increased the risk for
consuming health care. A larger proportion of subjects in Estonia and Sweden experienced their everyday life
being affected by respiratory symptoms compared with subjects in Finland.
Conclusion: Respiratory symptoms are common in Finland, Estonia, and Sweden and contribute to a negative
impact on everyday life as well as increased health care consumption. The observed differences in health care
consumption between countries are probably related to national differences in health care structure.
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espiratory symptoms constitute common health
problems in the adult population (15). For
example, around 20% of the population in the
US report at least one chronic respiratory symptom (4),
and in the BOLD study, the prevalence of dyspnoea has
been estimated to be 27% based on populations from 15
countries (6). Population-based studies in the capitals of

R

Sweden and Finland have shown that the prevalence
of respiratory symptoms have remained on a similar
level between 1996 and 2007 (7, 8), whilst a decreasing
trend was observed in northern Sweden (9). Respiratory
symptoms have been associated with increasing age (1, 10),
family history of obstructive airway disease (1, 11), urban
living (10), and smoking (1, 3, 11). Sex differences have
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also been observed; females report dyspnoea more often
than males (5, 6, 10) while males more often report
respiratory symptoms such as cough and phlegm (10).
In addition, low socio-economic status has been identified as a risk factor for respiratory symptoms regardless of smoking, age, sex, and family history of asthma
(12). Environmental factors such as biomass smoke (13)
and various occupational exposures have also been
identified as risk factors for respiratory symptoms
(3, 1416).
Even though respiratory symptoms are common
among adults (15), there is limited research describing
the impact of respiratory symptoms on everyday life and
the association between respiratory symptoms and health
care consumption. Previous studies on health care
consumption have primarily focused on the economic
burden of obstructive lung diseases on the health care
system (1721) and not on symptoms. The same applies
for health-related quality of life (HRQL), which is most
often described in relation to a specific obstructive lung
disease and not to respiratory symptoms. However, it has
been reported that subjects with respiratory symptoms
have both poorer physical and mental HRQL compared
with asymptomatic subjects (22), and increasing burden
of respiratory symptoms, assessed as number of respiratory symptoms, have been shown to be associated with
deteriorating HRQL (5).
Our hypothesis is that individuals seek health care
because of the discomfort associated with respiratory
symptoms; it is primarily the experience of respiratory
symptoms and not a given diagnosis that affects everyday
life and influences health care consumption. Previous
studies have hardly addressed these questions.
The main objective of this population-based study
was to estimate and compare the prevalence of respiratory symptoms among adults in Finland, Estonia, and
Sweden in relation to health care consumption and to
identify factors influencing health care consumption. A
secondary aim was to assess to which extent the presence
of respiratory symptoms affect everyday life.

Data collection
Data were collected through structured interviews using
the FinEsS (Finland, Estonia, Sweden) interview questionnaire, which is based on the Obstructive Lung
Disease in Northern Sweden Studies (OLIN) questionnaire (23), which in turn was developed from the British
Medical Research Council questionnaire (24). The
FinEsS questionnaire was translated from English to
the native languages in each country, and it has been used
in several epidemiological studies (8, 12, 2527). The
questionnaire included questions regarding respiratory
symptoms, smoking habits, working status, health care
consumption, and the extent to which respiratory symptoms affect everyday life. In addition, data on height and
weight were recorded.
Definitions
Definitions of the variables used in the analyses
Any respiratory symptoms during the past 12 months:
yes to any one of the definitions 15 below.
1)
2)
3)
4)

5)

Based on the respiratory symptoms above, a cumulative symptom score ranging from 0 to 5 symptoms was
created, showing how many symptoms the subjects
reported.
1)

Materials and methods
Study population
Initially, the sample was derived from a postal questionnaire study conducted among randomly selected participants from the general population aged 2069 years in
eight centres in Finland, Estonia, and Sweden in 1996.
From the responders to the postal questionnaire at each
centre, a random sample of subjects was invited for
examination including a structured interview, in which
4,636 subjects participated. This article is based on data
from the structured interviews performed around the turn
of the millennium. The study was approved by regional
ethical boards in each of the three countries.
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Recurrent morning cough: ‘Usually cough in the
morning’.
Recurrent day- and night-time cough: ‘Usually
cough during other times of the day or at night’.
Recurrent sputum production: ‘Usually brings up
phlegm from your chest when coughing or hawking’.
Wheeze in the past 12 months: ‘Wheezing or
whistling in your chest at any time in the last 12
months’.
Attacks of shortness of breath in the past 12
months: ‘Had any attacks of shortness of breath
or breathlessness in the last 12 months’.

2)
3)

4)

Outpatient care during the past 12 months:
‘Have you consulted a physician due to breathing
problems or cough or phlegm during the past 12
months?’
Regular outpatient care: ‘Do you regularly see a
physician due to your breathing problems?’
Specialist consultation: ‘Have you, due to breathing
problems or cough or phlegm, consulted a specialist
in respiratory medicine or allergology?’
Hospitalisations: ‘Have you been treated as an inpatient in a hospital due to breathing problems?’

Working status was classified as working, old age
pension, or not working. Not working included subjects classified as disability pension, job seekers, and
other.
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Subjects rated to which extent their respiratory symptoms affected their everyday life among the following
options: not at all, slightly, sometimes moderately, moderately, or severely. A dichotomous variable  impact/no
impact on everyday life  was constructed. Impact on
everyday life consisted of the response alternatives,
namely sometimes moderately/moderately/severely, and
no impact of everyday life consisted of the response
alternatives not at all/slightly.

Statistical analysis
Statistical analyses were performed with the IBM Statistical Package for the Social Sciences (IBM Corp. Released
2012. IBM SPSS Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp.). Descriptive statistics, that is,
percentages and frequencies were used to describe the
study sample and proportions of health care consumption.
The Chi-square test was used to test differences in proportion between groups. MantelHaenszel test was used to
test trends in variables with more than two response alternatives. Multiple logistic regression analyses expressed as
odds ratio (OR) with 95% CI were used to identify risk
factors for health care consumption. Differences between
groups were regarded as significant if pB0.05.

Results
Respiratory symptoms by country and sex
Basic characteristics of the study population are shown in
Table 1. Prevalence estimations of respiratory symptoms
in each country and among males and females are
presented in Table 2. In the total sample, the prevalence
of any respiratory symptoms during the past 12 months
was significantly more common in Finland (66.0%) as
well as in Estonia (65.2%), when compared with in
Sweden (54.1%), and the same prevalence pattern was
seen in both males and females. The prevalence of each
investigated symptom varied between the countries. The
prevalence of recurrent morning cough was significantly
higher in Sweden compared with in Finland and Estonia
both in the total sample and in females. In males, the
prevalence of recurrent morning cough was higher in
both Estonia and Sweden than in Finland. In the total
sample, recurrent sputum production was more common
in Finland and Estonia than in Sweden, and the same
pattern was seen in both males and females. The prevalence of wheeze in the past 12 months was higher in
Sweden than in Finland. In males, the prevalence was
higher in Estonia, and in females the prevalence was
higher in Sweden (Table 2).
Respiratory symptoms as risk factors for
health care consumption
In a regression model, wheeze and attacks of shortness of
breath in the past 12 months and recurrent sputum

production increased the risk for health care consumption. Recurrent day- and night-time cough increased the
risk for consuming different kinds of evaluated health care
resources except from regular outpatient care. Recurrent
morning cough was not associated with increased risk for
health care consumption (Table 3). In another regression
model adjusting for working status, the same associations were identified as in Table 3 except that recurrent
morning cough was associated with an increased risk for
specialist consultations when adjusting for working
status. Table 3 also shows that increasing the number of
respiratory symptoms increased the risk for consuming
all evaluated health care resources.

Health care consumption among subjects with any
respiratory symptoms
Prevalence estimations of health care consumption in
each country and among males and females are presented
in Table 4. The consumption of health care resources
differed between the three countries, both the proportion
of subjects who had consulted the health care sector
during the past year and also the type of consultations
made (Table 4). Subjects in Sweden had significantly
more regular visits to outpatient care compared with
subjects in Finland. Specialist consultations were significantly more common in Finland compared with in
Sweden and in Estonia. A higher proportion of hospitalisations was found in Estonia compared with in Finland
and Sweden.
Risk factors of outpatient care during the past
12 months
In the total sample, Finnish and Estonian nationality,
female sex, BMI 25 were associated with an increased
risk of outpatient care consumption, while a BMIB20
decreased the risk. However, analyses stratified by
country revealed that the risk factor pattern varied between the three countries; in Finland being an ex-smoker
increased the risk to consume outpatient care. In Estonia,
a BMI between 25 and 30 and in Sweden a BMI 30
increased the risk, and in Estonia a BMIB20 decreased
the likelihood to consume outpatient care. In Sweden,
subjects not working were more likely to seek outpatient
care (Table 5).
Impact of respiratory symptoms on everyday life
among subjects with any respiratory symptoms
Reported impact of respiratory symptoms on everyday
life differed between the investigated countries. Among
subjects with respiratory symptoms in Sweden and
Estonia, a larger proportion was moderately or severely
affected by their respiratory symptoms in everyday life
when compared with corresponding relationships in
Finland (Fig. 1). The same pattern was observed among
females (Fig. 2). A difference between males in Finland
and Sweden was observed: among Swedish males reporting
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Table 1. Basic characteristics of the study population by country and sex
All subjects

Males

Females
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Finland

Estonia

Sweden

Finland

Estonia

Sweden

Finland

Estonia

Sweden

(n 1,337)

(n 1,346)

(n1,953)

(n 597)

(n 612)

(n971)

(n 740)

(n734)

(n 982)

Age, mean (SD)

44.8 (13.1)

43.8 (12.9)

45.7 (13.4)

45.3 (13.2)

44.1 (13.2)

46.2 (13.4)

44.5 (12.9)

43.5 (12.8)

45.3 (13.4)

Male, n (%)

597 (44.7)

612 (45.5)

971 (49.7)

BMI

26.12 (4.5)

25.87 (4.5)

25.45 (3.9)

26.45 (3.8)

25.90 (4.1)

25.38 (5.3)

25.91 (5.0)

25.85 (4.8)

B20, n (%)

53 (4.0)

60 (5.0)

87 (4.6)

9 (1.5)

15 (2.7)

18 (1.9)

44 (5.9)

45 (6.9)

69 (7.3)

2025, n (%)

569 (42.6)

521 (43.6)

879 (46.4)

225 (37.8)

248 (45.3)

392 (41.6)

344 (46.5)

273 (42.1)

487 (51.3)

2530, n (%)

481 (36.0)

425 (35.5)

694 (36.7)

268 (45.0)

213 (38.9)

406 (43.1)

213 (28.8)

212 (32.7)

288 (30.3)

30, n (%)

233 (17.4)

190 (15.9)

233 (12.3)

94 (15.8)

72 (13.1)

127 (13.5)

139 (18.8)

118 (18.2)

106 (11.2)

Smoking status
Current smokers, n (%)

24.22 (5.8)

378 (28.3)

472 (35.1)

458 (23.5)

195 (32.7)

304 (49.7)

223 (23.0)

183 (24.7)

168 (22.9)

235 (23.9)

Ex-smokers, n (%)

380 (28.4)

234 (17.4)

579 (29.6)

216 (36.2)

156 (25.5)

313 (32.2)

164 (22.2)

78 (10.6)

266 (27.1)

Non-smokers, n (%)

579 (43.3)

638 (47.4)

908 (46.5)

186 (31.2)

151 (24.7)

433 (44.6)

393 (53.1)

487 (66.4)

475 (48.3)

Working status
Studying, n (%)

38 (2.8)

18 (1.3)

70 (3.6)

15 (2.5)

5 (0.8)

19 (2.0)

23 (3.1)

13 (1.8)

51 (5.2)

Working, n (%)

809 (60.5)

923 (68.6)

1312 (67.2)

378 (63.3)

442 (72.2)

670 (69.6)

431 (58.2)

481 (65.5)

642 (65.6)

Job seeker, n (%)

109 (8.2)

91 (6.8)

89 (4.6)

44 (7.4)

45 (7.4)

47 (4.9)

65 (8.8)

46 (6.3)

42 (4.3)

Disability pension, n (%)
Old age pension, n (%)

134 (10.1)
162 (12.1)

81 (6.1)
181 (13.4)

205 (10.5)
209 (10.7)

48 (8.1)
82 (13.7)

45 (7.4)
62 (10.1)

106 (11.0)
102 (10.6)

86 (11.6)
80 (10.8)

36 (4.9)
119 (16.2)

99 (10.1)
107 (10.9)

85 (6.4)

52 (3.8)

68 (3.5)

30 (5.0)

13 (2.1)

19 (2.0)

55 (7.4)

39 (5.4)

37 (3.7)

Other, n (%)

SDStandard deviation, BMI body mass index.

Country

Any respiratory symptoms during the past 12 months

Recurrent morning cough

Recurrent day- or night-time cough

Males

Females

Finland

Estonia

Sweden

p#

Finland

Estonia

Sweden

p#

Finland

Estonia

Sweden

p#

66.0

65.2

54.1

F/Ens

66.8

67.8

52.9

F/Ens

65.4

63.1

55.3

F/Ens

23.2

26.6

24.1

25.0

29.2

27.9

F/S***

F/S***

E/S***
F/Ens

E/S***
F/E*

24.5

29.6

29.7

F/S***

F/S*

E/S***

E/Sns

F/Ens
F/S

24.8

24.2

26.2

ns

E/S

F/Ens
F/S

ns

F/S***
22.2

19.5

28.8

E/S***
F/Ens
F/S**
E/S***

28.1

25.7

29.6

F/Ens

ns

F/Sns

ns

E/Sns

E/S

Recurrent sputum production:



Now and then
Often

39.0
11.1

41.3
8.6

19.6
10.1

F/Ens
F/S***

23.7

27.0

27.8

F/Ens

40.9
12.4

43.3
11.1

18.7
12.2

24.8

32.2

28.3

E/S***
Wheeze in the past 12 months

Attacks of shortness of breath in the past 12 months

14.8

13.8

15.3

F/Ens
F/S***
F/E**
F/S

E/Sns

F/S

E/S

ns

20.4
8.0

22.8

22.6

27.3

12.9

11.1

14.0

F/Ens
F/S

F/Ens
F/S***
E/S***

ns

E/Sns
ns

39.6
6.5

E/S***

F/S**
F/Ens

37.6
10.0

F/Ens
F/S*
E/S*

16.4

16.1

16.6

F/Ens

ns

F/Sns

ns

E/Sns

E/S
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FFinland, EEstonia, S Sweden, ns non-significant. p0.05, *pB0.05, **pB0.01, ***pB0.001, p-values based on Chi-square test and MantelHaenszel test in variables with more
than two response alternatives.
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Table 3. Respiratory symptoms and number of respiratory symptomsa in relation to health care consumption in the general
population analyzed by multiple logistic regression analyses expressed as odds ratio (OR) with 95% CI, adjusted for country,
sex, age, BMI, smoking status
Outpatient care

Specialist

during the last year
Symptom

OR

Regular outpatient care

95% CI

OR

95% CI

consultations
OR

Hospitalisations

95% CI

OR

95% CI

Recurrent morning cough

1.20

0.951.52

1.09

0.701.70

1.28

0.981.67

1.10

0.821.48

Recurrent day- and night-time cough

1.49

1.19 1.85

1.49

0.982.28

1.37

1.07 1.75

1.39

1.06 1.84

Recurrent sputum production
Now and then

1.63

1.29 2.05

1.88

1.16 3.03

1.30

1.00 1.70

1.48

1.10 1.98

2.10

1.51 2.90

2.41

1.33 4.34

1.86

1.30 2.66

1.65

1.09 2.49

3.00

2.41 3.72

4.72

3.01 7.42

2.95

2.31 3.76

2.60

1.97 3.44

Often
Wheeze in the past 12 months






Number of symptomsa





1






0 symptoms

1

1 symptom

2.89

2.06 4.05

8.24

2.33 29.06

2.56

1.78 3.68

2.34

1.55 3.53

2 symptoms

5.66

4.05 7.91

29.97

9.10 98.66

4.90

3.41 7.04

3.63

2.39 5.50

3 symptoms
4 symptoms

8.87
14.12

6.28 12.52
9.82 20.30

35.28
79.59

10.54 118.05
24.03 263.66

6.10
13.91

4.15 8.97
9.44 20.50

5.39
9.13

3.52 8.25
5.87 14.21

5 symptoms

28.71

18.33 44.96

169.32

49.75 576.25

29.49

18.45 47.13

16.23

9.58 27.49







1


















1







Negative answers as reference in each variable.
Significant risk factors are depicted in bold. aA cumulative symptom score based on the following symptoms: Recurrent morning cough,
Recurrent day- and night-time cough, Recurrent sputum production, Wheeze in the past 12 months, Attacks of shortness of breath in the
past 12 months. The variable ‘Number of symptoms’ was not analysed in the same multiple regression model as the symptoms.

Discussion

to be affected by the respiratory symptoms, there was a
larger proportion of subjects who was moderately or
severely affected by the symptoms compared with Finnish
males (Fig. 2). Table 6 shows that each investigated
respiratory symptom affected everyday life moderately to
severely and that the increasing number of respiratory
symptoms increased the risk for being influenced in
everyday life.

In this population-based study, the prevalence of any
respiratory symptom was significantly higher in Estonia
and Finland compared with in Sweden, with a similar
pattern among males and females. An increasing number
of respiratory symptoms were associated with an increased risk for health care consumption; outpatient care
during the last year, regular outpatient care, and specialist

Table 4. Comparing health care consumption (%) among subjects with any respiratory symptoms during the past 12 months
between countries, in the total study population and by sex
Country

Males

Finland Estonia Sweden
Outpatient care during
the past 12 months

19.0

Regular outpatient care

3.2

18.8

4.7

17.2

6.4

p#
F/Ens
F/Sns

Females

Finland Estonia Sweden
14.8

13.3

14.8

E/Sns

ns

ns

F/E

E/S
19.1

Hospitalisations

8.8

9.9

15.0

12.6

6.5

F/Ens
F/Sns

E/Sns
2.8

3.6

6.8

F/S***
Specialist consultations

p#

ns

F/E***

18.0

23.8

19.5

F/Ens
F/Sns
E/Sns

3.5

5.6

6.1

F/Ens

F/S**

F/Sns

E/S*

E/Sns
14.4

F/E**

F/S***

F/S*

E/Sns
F/E***

E/S*
F/E***

6.6

E/Sns
F/E*

14.9

10.7

22.5

p#

F/S***
7.8

6.7

F/E

Finland Estonia Sweden

6.4

F/E***

20.0

9.7

12.7

15.1

F/Sns

F/Sns

F/Sns

E/S***

E/S***

E/S***

FFinland, EEstonia, SSweden, nsnon-significant. p0.05, *pB0.05, **pB0.01, ***pB0.001, #p-values based on Chi-square test.
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Table 5. Risk factors associated with health care consumptions assessed as outpatient care during the past 12 months expressed
as odds ratio (OR) with 95% CI, analysed by multiple logistic regression analyses in the total study population and stratified by
country
Risk factors for outpatient care during the last 12 months
All subjects
OR

95% CI

Finland
OR

Estonia

95% CI

OR



Sweden

95% CI

OR



95% CI

Country
Sweden

1




Finland

1.38

1.12 1.72

Estonia
Sex

1.30

1.04 1.64

Male

1

Female

1.75

1.44 2.12

1.76

1.26 2.45

2.16

1.46 3.20

1.53

1.12 2.07

1.00

0.991.01

1.01

1.001.03

1.00

0.981.01

0.99

0.981.00

Agea



1

1

1



BMI
2025

1

B20

0.49

0.28 0.89

0.48

0.171.40

0.22

0.05 0.92

0.83

0.371.88

2530
30

1.31
1.53

1.07 1.62
1.18 1.98

0.95
1.29

0.661.36
0.851.97

1.72
1.50

1.16 2.55
0.912.48

1.40
1.88

0.991.98
1.20 2.92

Smoking status





1






Non-smokers

1

Ex-smokers

1.24

0.991.56

1.72

1.18 2.50

0.93

0.551.57

1.12

0.791.61

Current smokers

1.21

0.961.50

1.37

0.932.03

1.14

0.781.72

1.13

0.781.66

0.511.14
0.511.66

1.23
0.63



1

1

1

Working status
Working/studying

1

Not working
Old age pension

1.15
1.00

1
0.911.45
0.701.14

0.76
0.92

1

1
0.781.92
0.331.20

1.72
1.44



1.17 2.52
0.792.61

a

Continuous variable. BMI body mass index. Significant risk factors are depicted in bold.

consultations as well as hospitalisations. Among subjects
with respiratory symptoms, the proportion reporting
outpatient care during the past year was fairly similar
in the three countries. However, there were differences regarding pattern of health care consumption
among those with any respiratory symptoms: regular
outpatient visits were most common in Sweden, specialist

Fig. 1. The impact of respiratory symptoms on everyday life
among subjects with any respiratory symptoms during the
past 12 months based on MantelHaenszel test for trends.

consultations were most common in Finland, and the
proportion of hospitalisations was highest in Estonia.
Also, the reported impact of respiratory symptoms
on everyday life differed between the three countries.
Although respiratory symptoms were more prevalent in
Finland, the symptoms seemed to affect everyday life
more among the participants in Estonia and Sweden.
The experienced impact on everyday life increased by the
number of respiratory symptoms.
The prevalence of any respiratory symptoms in the
current study was higher than previously found in an US
population (4). However, when considering the prevalence of a single symptom as for instance wheeze,
the prevalence in the current study was rather similar to
the prevalence of around 23% in Australian (3) and
Norwegian populations (5) but much higher than the
prevalence of around 13% found in an US population (4).
One explanation for these discrepancies between studies
regarding prevalence of respiratory symptoms may be
that the definitions of any respiratory symptoms and
single respiratory symptoms differ between studies. Another explanation could also be due to differences related
to sampling or study area. In our study, the prevalence of
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Fig. 2. The impact of respiratory symptoms on everyday life among males and females with any respiratory symptoms during
the past 12 months based on MantelHaenszel test for trends.

any respiratory symptom was on a similar level in
Finland and Estonia but higher compared with in
Sweden. One possible explanation for this finding could
be differences in smoking habits; current smoking is a

well-known risk factor for respiratory symptoms (12),
and in a previous report from northern Sweden, a trend
of decreasing respiratory symptoms over time was
parallel to a lower prevalence of smoking (9). In our

Table 6. Respiratory symptoms and number of respiratory symptoms in relation to experienced impact, moderately to severely,
on everyday life analysed by unadjusted logistic regressions and multiple regression models expressed as odds ratio (OR) with
95% CI, adjusted for country, sex, age, BMI, and smoking status
Unadjusted analyses

Adjusted analyses

Impact on everyday lifea

Impact on everyday lifea

Symptom

OR

95% CI

OR

95% CI

Recurrent morning cough
Recurrent day- and night-time cough

3.05
3.12

2.46 3.78
2.51 3.87

1.59
1.86

1.21 2.10
1.44 2.42

Now and then
Often

2.04

1.59 2.63

1.40

1.03 1.90

4.61

3.45 6.15

2.28

1.57 3.31

Wheeze in the past 12 months

3.50

2.81 4.37

2.09

1.61 2.71

Attacks of shortness of breath in the past 12 months

4.42

3.54 5.51

2.89

2.24 3.72

0 symptoms
1 symptom

1
3.17

1.77 5.68

1
3.37

1.84 6.16

2 symptoms

5.65

3.23 9.87

6.42

3.60 11.45

Recurrent sputum production

Number of symptomsb

























3 symptoms

7.91

4.56 13.71

8.80

4.94 15.68

4 symptoms

19.93

11.49 34.57

23.77

13.32 42.41

38.49

20.96 70.65

41.61

21.92 79.01

5 symptoms
a

Significant risk factors are depicted in bold. In the unadjusted analyses, the respiratory symptoms were analysed separately one by one
and in the adjusted analyses all respiratory symptoms were entered in the same model and adjusted for country, sex, age, BMI, and
smoking status. bNumber of symptoms was not analysed in the same multiple regression model as the symptoms. Negative answers as
reference in each variable.
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study, the prevalence of current smokers in Finland was
lower than in Estonia but the proportion of ex-smokers
was higher in Finland than in Estonia, which indicates
that smoking could be one explanatory factor for the
higher prevalence of respiratory symptoms in these both
countries. Contradictory to this possible explanation is
the fact that the prevalence of ex-smokers in Sweden was
similar to the prevalence in Finland but the prevalence of
any respiratory symptoms was significantly lower in
Sweden. The results indicate that other factors, besides
smoking, may contribute to the observed difference
related to study area, for example, environmental factors
and/or occupational exposure (3, 1316). However, such
data were not included in the current study.
The health care consumption differed between the
three countries, and this could of course be due to
different structures in the health care systems. Despite
significant efforts to develop the primary care sector and
national programmes for respiratory conditions (2830),
nearly one in five of the Finnish subjects with respiratory
symptoms had consulted a specialist. The high proportion of specialist consultation may also depend on local
organisation of occupational health services and availability of private health care providers in Finland. The
timing of the study around the turn of the millennium
may be too early to assess the impact of the referred
national programmes, and further follow-up studies are
warranted. In Sweden, there is a virtual scarcity of private
sector services in respiratory medicine, and most specialist consultations, both outpatient and in-patient services,
take place within the domain of public health care.
In general, most patients with respiratory problems in
Sweden will first contact their primary health care centre.
Also in Estonia, the timing of the study might explain the
higher level of hospitalisations, and more outpatientoriented services having been developed during the recent
years. The differences in the proportions of hospitalisations between countries are probably related to different
health care structures and availability of services and
local arrangements.
It has previously been reported that there are different
cultures in diagnosing obstructive lung diseases in the
three investigated countries (31), but the focus of the
present study was respiratory symptoms and not established diagnoses of respiratory diseases. We hypothesised
that it is primarily the experience of respiratory symptoms and not a given diagnosis that affects everyday
life and also influences health care consumption. The
study confirmed our hypothesis; an increasing number of
respiratory symptoms were associated with an increased
risk for health care consumption, namely outpatient-,
specialist-, and hospital care, and this was more pronounced among females. Most research in the Nordic
countries has focused on health care consumption in
relation to obstructive lung diseases (1721), but our

results indicate that respiratory symptoms as well as
number of symptoms, irrespective of diagnosis, contribute to a considerable health care consumption and
consequently high health economic costs in Finland,
Estonia, and Sweden. Interestingly, in a recently
published study from another part of the world, namely
India, the most common cause for seeking primary health
care was respiratory symptoms (32).
Furthermore, in the current study, subjects with BMI
over 30 were more likely to seek outpatient care due
to respiratory symptoms. This finding is in line with
previous observations that higher BMI in general, without specific focus on respiratory conditions, is associated
with higher health care expenditure (33). It has also been
reported that females in general have a higher health care
consumption than males (34, 35), and in our study
females were more inclined to seek outpatient care despite
rather similar prevalence of respiratory symptoms as
among males. This may indicate that males are more
hesitant to seek health care for their respiratory symptoms, which in a long-term perspective could have negative consequences for their respiratory health. Sex
differences in health care utilisation among subjects
with respiratory symptoms need to be further evaluated.
Importantly, respiratory symptoms are not only to be
regarded as a societal burden but also a burden for the
individual as well. In our study, a majority of subjects
experienced that their everyday life was influenced in
varying degrees by respiratory symptoms, symptoms
known to have a negative impact on HRQL (4, 22). In
particular, respiratory symptoms such as cough, wheeze,
phlegm, and breathlessness contribute not only to poorer
physical HRQL but also, though to a lesser degree,
poorer mental HRQL (22). It is natural to assume that
the subjects in the current study who experienced their
everyday life being affected by an increasing number of
symptoms also had a deteriorated HRQL. It is indeed a
weakness that our study did not include any validated
assessment of HRQL; however, the results indicate that
further research focusing on respiratory symptoms
in relation to impact on everyday life and HRQL is
important.
The strengths of the current study were that random
samples from large-scale population studies were examined, and the results can be regarded as representative
of the populations in the investigated areas in Finland,
Estonia, and Sweden. Furthermore, a well-validated
questionnaire was used during the structured interview.
Although data were collected a few years ago and the
structure of the health care systems are under constant
change, the observed relationships are important to
consider. The results highlight the need for future studies,
preferably on a national level due to the observed
differences between countries, to evaluate changes
regarding the prevalence of respiratory symptoms and
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the related health care consumption. Such studies may
help to predict the need of medical care resources for
respiratory problems. The data on impact of respiratory
symptoms on everyday life are based on a very simple
question with five response options, which are easy to use
when meeting the patients. However, it could be further
validated in relation to established questionnaires assessing both generic and disease-specific (assessing respiratory conditions) HRQL.
In conclusion, this population-based study shows that
the prevalence of any respiratory symptoms was high and
consumption of health care resources due to respiratory
symptoms was common in the three countries, even
though there were some differences between the investigated countries. Our finding indicates that respiratory
symptoms contribute to a considerable health burden as
well as economic burden for the society and also have a
considerable impact on the everyday life of an individual.

6.

7.

8.

9.

10.

11.

Acknowledgements
The authors thank the FinEsS research teams in Finland (Helsinki
and Lappi), Sweden (Stockholm, Örebro, and Norrbotten) and
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