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ABSTRACT

Background Difference in dyspnea mMRC >2 between Finnish speaking and Swedish-speaking
populations in Finland has not been previously studied.

Methods In February 2016, a respiratory questionnaire was sent to 8000 randomly selected
subjects aged 20-69 years in western Finland with a response rate of 52.3%. The registered
native language of each subject determined whether questionnaire in Finnish or Swedish was
applied. Multiple logistic regression was performed to calculate Odds Ratios (OR) with 95% Cl for
the simultaneous effects of independent variables on dyspnea mMRC >2.

Results Of all participants, 2780 (71.9%) were Finnish speakers and 1084 (28.1%) were Swedish
speakers. Finnish speakers had a higher prevalence of dyspnea mMRC =2 (11.1% vs 6.5%
p < 0.001) when compared to Swedish speakers. Finnish speakers smoked more often, had
higher BMI, spent less time moving during the day, had more often occupational exposure to
vapours, gases, dusts or fumes (VGDF), and had lower socioeconomic status based on occupation.
Significant risk factors for dyspnea mMRC >2 were COPD (OR = 10.94), BMI >35 (OR = 9.74),
asthma (OR = 4.78), female gender (OR = 2.38), older age (OR = 2.20), current smoking
(OR = 1.59), and occupational exposure to VGDF (OR = 1.47).

Conclusions Swedish speakers had less dyspnea mMRC >2 which is explained by a healthier lifestyle.
Smoking, obesity, and occupational exposures should be in focus to improve respiratory health.
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Introduction . . .
community. There are several studies comparing health

Significant differences in respiratory health have been
described in different populations, e.g., between urban
and rural populations [1] and between different countries.
For example, a major difference in the prevalence of
asthma and allergies has been described between Finnish
and Russian Karelia [2]. However, the conclusions related
to respiratory health and risk factors may be hampered by
the fact that populations in these studies often are geneti-
cally different, people live in different areas and/or are
being served by different health-care provider systems.
Finland is a bilingual country with 5.5 million habitants
with Finnish and Swedish as the two official languages.
Swedish speakers are a minority, less than 6% of the
population, living mostly in coastal regions in southern
and western Finland and having a tight protective

and socioeconomic, demographic and geographical cir-
cumstances between Swedish and Finnish-speaking
Finns. Swedish-speaking school children are healthier in
terms of objective measures of health [3]. The Swedish
speakers have a less harmful drinking pattern [4] and
lower rates of sickness allowance receipt and early retire-
ment [5,6]. There is also a correlation between family
origin and mortality [7]: the relative death risk compared
to Finnish speakers born in western Finland was 1.13 for
Finnish speakers born in eastern Finland and only 0.60 for
Swedish speakers [8]. The language-group-related differ-
ences in mortality are highest for deaths related to alcohol,
suicide, and other external causes [9].

To our knowledge, no previous studies have compared
respiratory symptoms between Swedish and Finnish
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speakers in Finland. The present study cohort can give
further insights into factors behind respiratory symptoms
in a unique study population living in the same geographi-
cal area, being genetically similar and being served by the
same social and health-care services. The main objective of
this population-based study is to estimate and compare the
prevalence of dyspnea mMRC 22 between Finnish and
Swedish-speaking persons in Western Finland and to
define risk factors for dyspnea.

Materials and methods

The present study population is a part of the latest FinEsS
survey (Finland-Estonia-Sweden) conducted in Western
Finland in February 2016. Respiratory questionnaires
were sent to 8,000 randomly selected recipients aged
20-69 years in the Western Finland hospital districts of
South Ostrobothnia and Vaasa. The sample was identified
from the Finnish Population Register and reflected the
language, age, and sex distribution of the population in
the study area. Two reminders were sent to those not
responding. The two main official languages of Finland
are Finnish and Swedish and the registered native language
was obtained from the Finnish Population Register. The
registered native language of each subject determined
whether questionnaire in Finnish or Swedish was applied.
The basic characteristics of the cohort and the non-
responder analysis have been published elsewhere [10].
Non-responders were more often males (47.4% vs. 55.5%,
p < 0.001) and younger (50 vs 42 years, p < 0.001) than
responders.

The current study was approved by the ethical com-
mittee of Helsinki University Hospital. Concurrently
with this study a similar FinEsS-study was conducted
in Helsinki with an identical questionnaire and corre-
sponding protocols.

Questionnaire and definitions

The Finnish FinEsS questionnaire contains features from
the ATS and Tucson questionnaires [11,12] and is devel-
oped from the OLIN questionnaire [13]. The questionnaire
consists of questions on symptoms, respiratory diseases,
medication and comorbidities, risk factors, and occupa-
tional factors considered relevant to respiratory epidemiol-
ogy like exposure to vapours, gases, dusts or fumes (VGDF)
[14] and occupations. Occupations were classified accord-
ing to the International Standard Classification of
Occupations 2008 (ISCO-08) that provides a system for
classifying and aggregating occupational information in
a four-level hierarchically structured classification where
ISCO-08 skill level 1 is the primary level of education and
level 4 is usually obtained as a result of higher education

[15]. Median Body Mass Index (BMI) categories for ana-
lysis were normal weight <24.9 kg/m’ overweight
25.0-29.9 kg

/m?, obesity category I 30.0-34.9 kg/m? and obesity cate-
gory I >35.0 kg/m”.

Dyspnea mMRC =2 was defined by an answer ‘yes’ to
the question ‘Do you have to walk slower than other people
of your age on level ground because of breathlessness?’ This
question is comparable to the Modified Medical Research
Council Dyspnea (mMRC) scale grade 2 and higher dys-
pnea [16] that shows a limitation in daily life due to
exercise-induced dyspnea.

Attacks of breathlessness were defined by an answer
‘yes’ to the question ‘Have you had intermittent breath-
lessness or attacks of breathlessness, with or without
simultaneously appearing cough or wheezing during
the last 12 months?’

Wheeze was defined by an answer ‘yes’ to the ques-
tion “Have you had wheezing or whistling in your
chest at any time during the last 12 months?”

Longstanding cough was defined by an answer ‘yes’
to the question “Have you had longstanding cough
during the last 12 months?“

Translation process

Independent translation of the questionnaire from
Swedish to Finnish was produced by a bilingual trans-
lator that was aware of the objective of the study and
had an expertise in the study topic. Back-translations
were done by two independent bilingual translators,
one of them was Finnish, and the other was Swedish.
A committee of professionals consisting of seven phy-
sicians, four of them bilinguals, compared translated
versions and corrected errors in the first translations
and improved cross-cultural adaptation. The quality
and limitations of the final translation were estimated
by an expert translator blinded to objectives of the
study. The translation and cross-cultural adaptation
process was performed according to guidelines [17].

Statistical analysis

Statistical analyses were performed using SPSS software
version 24 (IBM SPSS, Armonk, NY, USA). Mann-
Whitney U-test was used for continuous and Pearson
chi-square - test for categorical variables. A p-value
<0.05 was considered significant and 95% confidence
intervals (CI) were calculated. Multiple logistic regres-
sion was performed to calculate Odds Ratios (OR) with
95% CI for the simultaneous effects of independent
variables on different respiratory symptoms.



Results
Characteristics of the study subjects

The corrected sample size was 7942 subjects after exclusion
of subjects with unsuccessful postal delivery of the ques-
tionnaire or non-analysable data as shown in Figure 1. In
total, 4173 subjects of the 8000 invited responded yielding
a participation rate of 52.3%. Of the responders, 206 were
excluded because of missing data on smoking and 103
were excluded from the present study because of native
language being other than Finnish or Swedish. Altogether
3864 subjects (48.3%) were included in the present study
population, of which 2780 (71.9%) were Finnish speaking
and 1084 (28.1%) were Swedish speaking (Figure 1). The
participation rate for Finnish speakers was 51.4% (2932 out
of 5704) and 60.0% (1132 out of 1886) for Swedish speak-
ers. The median age of responders was 54 years for Finnish
speakers and 50 years for Swedish speakers (p < 0.001) and
a slight dominance of women over men was observed in
both groups (Table 1). BMI based on self-reported height
and weight were 26.3 for Finnish speakers and 25.4 for
Swedish speakers (p < 0.001).

Respiratory symptoms

A higher proportion of Finnish speakers (11.1%) had
dyspnea mMRC >2 as compared with Swedish speakers
(6.5%, p < 0.001) (Figure 2). In addition, 16.5% of the
Finnish speakers and 11.6% of the Swedish speakers
had attacks of breathlessness during the last 12 months
(p < 0.001). There was no difference between Finnish
and Swedish speakers in the prevalence of longstanding
cough (14.2% vs. 12.2% p = 0.106) or wheeze during
the last 12 months (17.0% vs. 19.4% p = 0.082).
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Respiratory diagnoses

There were no significant differences in the prevalence
of allergies or physician-diagnosed asthma between
Finnish and Swedish speakers (Table 1). However,
physician-diagnosed chronic bronchitis, COPD, and
emphysema were more prevalent (3.0%) in Finnish
speakers than in Swedish speakers (1.3%, p = 0.002).

Life-style and socioeconomic factors

Smoking was more common in Finnish speakers, 23.5% vs
16.1% (p < 0.001), as well as heavy smoking (Table 2). On
average, Finnish speakers spent 3 h and Swedish speakers
4 h moving during the day (p < 0.001); thus, Finnish
speakers were more physically inactive than Swedish
speakers. However, no difference in exercise (‘sports’) fre-
quency was found between language groups. During the
first 5 years of life, Finnish speakers had lived less often in
a rural area (p < 0.001), but had more often families that
were farmers (p < 0.024). There was a difference in expo-
sure to VGDF in the working environment: 40.8% of the
Finnish speakers and 27.8% of the Swedish speakers were
exposed (p < 0.001). According to ISCO-08 skill level,
Finnish speakers had lower socioeconomic status based
on occupation than Swedish speakers (p = 0.007).

Risk factors for dyspnea

Multiple logistic regression analysis was performed to
define Odd Ratios for risk factors of having dyspnea
mMRC >2. Most significant risk factors were diagnosis
of COPD (OR = 109, p < 0.001) and BMI >35
(OR = 9.7, p < 0.001). Other statistically significant

| 8000 randomly selected recipients aged 20-69 years in Western Finland |

58 unsuccessful postal delivery of the

7942 subjects

questionnaire or non-analyzable data

| 4173 subjects responded

I 3769 non-responders

206 missing data on smoking habits

3864 subjects

103 language other than Finnish or Swedish

2780 Finnish speakers |

| 1084 Swedish speakers

Figure 1. Flow chart of the study.
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Table 1. Basic demographics of Finnish and Swedish-speaking responders.

Finnish speakers Swedish speakers

n = 2780 (71.9%) n = 1084 (28.1%) p-value
Males 1312 (47.2%) 535 (49.4%) 0.237
Age (yrs.) 54 (40-63) 50 (36-63) <0.001
BMI (kg/m2) 26.3 (23.7-29.7) 25.4 (22.9-28.2) <0.001
Physician diagnosed asthma 319 (11.5%) 125 (11.5%) 0.955
Allergy (allergic rhinitis to pollen or animals or allergic conjunctivitis) 604 (21.7%) 221 (20.4%) 0.382
Physician diagnosed chronic bronchitis, COPD or emphysema 83 (3.0%) 14 (1.3%) 0.002

Data is shown as n (%) or median (25-75 percentiles).
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Figure 2. Respiratory symptoms in Finnish and Swedish-speaking responders.

Table 2. Social and lifestyle factors among Finnish and Swedish-speaking responders.

Finnish speakers Swedish speakers

n = 2780 (71.9%) n = 1084 (28.1%) p-value
Exercise (‘sports’) at least 2-3 times per week 2030 (73.7%) 763 (71.2%) 0.133
Physical activity, daily hours spent moving 3 (SD 3.2) 4 (SD 3.4) <0.001
Current smokers 653 (23.5%) 175 (16.1%) <0.001
If Current smoker, heavy smoker (smoking > 15 cigarettes) 217 (34.3%) 41 (24.3%) 0.016
Ex-smokers 792 (28.5%) 278 (25.6%) 0.078
Never smokers 1384 (49.8%) 636 (58.7%) <0.001
Exposure to vapours, gases, dusts or fumes in working environment 1105 (40.8%) 290 (27.8%) <0.001
Lived on rural area during first five years of life 1082 (69.3%) 811 (75%) <0.001
Family was farmers during first five years of life 1191 (44.3%) 433 (40.2%) 0.024
I1SCO-08 skill level 124 (5.3%) 34 (3.8%) 0.007

1 (lowest)
2

3

4 (highest)

1415 (60.1%)
491 (20.9%)
323 (13.7%)

511 (57.0%)
189 (21.1%)
162 (18.1%)

Data is shown as n (%), or median (SD).

risk factors were diagnosis of asthma, older age, female
gender, smoking, occupational exposure to VGDF,
overweight, and grade 1 obesity. Native language, skill
level, time spent moving or sitting were not found to be
significant risk factors (Table 3). The same risk factors

were found to be associated with attacks of breathless-
ness during the last 12 months, except for age. Asthma
(OR 19.9, p < 0.001) and COPD (OR 14.7, p < 0.001)
were the most significant risk factors for attacks of
breathlessness (Table 4).
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Table 3. Multiple logistic regressions for dyspnea mMRC >2.

OR 95% Cl p-value

Age groups (20-39 yrs. ref group)

40-59 yrs. 1.39 0.91-2.14 0.131

60-69 yrs. 2.20 1.44-3.37 <0.001

Female gender 238 1.71-3.30 <0.001

Finnish-speaking 1.29 0.89-1.88 0.185

Smoking status (never smoker ref group)

Current smoker 1.59 1.08-2.35 0.019

Ex-smoker 1.07 0.75-1.51 0.725

Occupational exposure to vapours, gases, dust or fumes 147 1.07-2.02 0.018

BMI (<25 ref group)

Overweight (25-29.9) 1.57 1.06-2.33 0.026

Obesity grade | (30-34.99) 3.51 2.30-5.37 <0.001

Obesity grade Il (35-) 9.74 6.01-15.81 <0.001

Time spent moving (continuous) 0.96 0.91-1.01 0.107

Time spent sitting (continuous) 1.04 0.92-1.17 0.522

ISCO-08 skill level (4-highest ref group)

1 (lowest) 1.21 0.56-2.58 0.628

2 141 0.86-2.31 0.178

3 1.040 0.59-1.82 0.892

Physician-diagnosis of asthma 4.78 3.41-6.71 <0.001

Physician-diagnosis of COPD 10.94 5.91-20.26 <0.001

Table 4. Multiple logistic regressions for Attacks of breathlessness during the last 12 months.
OR 95% Cl p-value

Age groups (60-70 yrs. ref group)
20-39 yrs. 1.08 0.77-1.52 0.655
40-59 yrs. 132 0.98-1.77 0.066
Female gender 1.69 1.29-2.21 <0.001
Finnish-speaking 133 0.98-1.80 0.064
Smoking status (never smoker ref group)
Current smoker 1.47 1.05-2.05 0.024
Ex-smoker 1.23 0.91-1.65 0.177
Occupational exposure 1.36 1.03-1.79 0.029
BMI (<25 ref group)
Overweight (25-29.9) 147 1.09-1.99 0.011
Obesity grade | (30-34.99) 1.76 1.22-2.55 0.003
Obesity grade Il (35-) 2.89 1.79-4.68 <0.001
Time spent moving (continuous) 1.02 0.98-1.06 0.398
Time spent sitting (continuous) 1.05 0.95-1.15 0.373
ISCO-08 skill level (4 -highest ref group)
1 (lowest) 1.02 0.52-1.98 0.960
2 0.99 0.67-1.48 0.974
3 1.16 0.75-1.77 0.504
Physician-diagnosis of asthma 19.86 14.91-26.44 <0.001
Physician-diagnosis of COPD 14.66 7.47-28.78 <0.001

Discussion

In this study we report for the first time that prevalence of
dyspnea mMRC 22 and attacks of breathlessness was
higher in Finnish speakers when compared to Swedish
speakers from the same population, the difference having
significance for public health. Even though there was a clear
difference in symptom prevalence between the language
groups, belonging to a language population per se was not
a risk factor for dyspnea or attacks of breathlessness.
Differences in lifestyle was observed between Finnish and
Swedish speakers and significant risk factors for these
respiratory symptoms were COPD, asthma, obesity (espe-
cially grade II), current smoking, occupational exposure,
and female gender.

Overall the prevalence of different respiratory symp-
toms found in this study was similar to what has been
previously reported in comparable populations [18-21].
For example, the prevalence of dyspnea mMRC >2 was
11.1% for Finnish speakers and 6.5% for Swedish speakers
in the present study. In a previous study, there was
a considerable geographical variation in dyspnea in popu-
lations from 15 countries: the prevalence of dyspnea
mMRC >2 was 13% in the combined cohort [18].
Prevalence of attacks of breathlessness has been reported
to be approximately 14-15% in a previous study from
Scandinavia [19], and in this study the prevalence of
attacks of breathlessness was between 11.6% and 16.5%.
Prevalence of longstanding cough has been reported to be
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between 10% and 12% in Sweden [20], while in this study it
was 14.2 vs 12.2% in Finnish and Swedish speakers, respec-
tively. In previous study prevalence of wheeze has been
around 23% in Nordic countries and Australia [19,22,23],
but 13% in US population [21], and in this current study it
was 17.0% for Finnish speakers and 19.4% Swedish speak-
ers. Thus, the reported prevalence of respiratory symptoms
in the present study falls into the previously reported
range.

Differences in the prevalence of respiratory symptoms
between Swedish and Finnish speakers are unlikely
explained by the prevalence of asthma or allergy as there
was no difference in the prevalence of these diseases
between the two language groups. COPD was more com-
mon in Finnish speakers (3.0% versus 1.3%), but the pre-
valence of COPD was low, and explains the differences in
symptom prevalence only partly. Although the symptoms
were more frequent in the Finnish speakers, the spoken
language was not an independent risk factor for respiratory
symptoms in multiple logistic regression analysis. This
suggests that the other culture-related factors affecting
respiratory health may explain the differences in symptom
prevalence between the language groups. In previous stu-
dies, Swedish speakers had a higher sense of mastery and
the association was mediated by social support [24], and
they possessed more structural and cognitive social capital
[25], while the Finnish speakers were more often migrated,
mistrusting and less active in community events [26].
These cultural differences might lead to healthier habits
for the Swedish-speaking Finns. Interestingly, significant
differences were found in many health-related habits
between Finnish and Swedish speakers and these were
also found to be independent risk factors for respiratory
symptoms. In addition to diseases such as asthma and
COPD or non-modifiable factors like age and sex, also
clearly modifiable factors like high BMI, current smoking,
and occupational exposure were significant risk factors for
having respiratory symptoms. BMI >35 was associated
with dyspnea mMRC >2 with OR 9.74 that was almost as
high as the OR for COPD and 2 times higher than the OR
for asthma. Overweight and obesity gr I were also risk
factors for dyspnea and therefore, we consider that differ-
ence in BMI between the two language groups is an
important factor explaining the higher prevalence of
respiratory symptoms in Finnish speakers. Previous stu-
dies have suggested that dyspnea is very frequent in obese
subjects and mMRC scale can be used in the assessment of
dyspnea in obese patients [27,28]. The significant risk
factors for dyspnea mMRC=>2 were similar to those for
attacks of breathlessness, but dyspnea mMRC2>2 was more
often associated with COPD, obesity, and old age, whereas
attacks of breathlessness with asthma and not with age.

Current smoking and occupational exposures which are
known risk factors for many respiratory symptoms [22,-
29-34] were more common in the Finnish speakers. In
a previous study in northern Sweden, there was a parallel
trend of decreasing respiratory symptoms and a lower
prevalence of smoking [20]. Association between respira-
tory symptoms and increasing age has been shown before
[35] and was observed also in this study. In the present
study, females reported more often dyspnea when com-
pared to males and this finding is supported by results
from previous studies [18,29]. In a previous study low
socioeconomic status was a risk factor for respiratory
symptoms [30]. In contrast, socioeconomic status based
on occupation was not associated with respiratory symp-
toms in our study. The discrepancy between the previous
study [30] and our study may be explained by the addi-
tional adjustment for lifestyle factors performed in our
study. As these are associated with both low socioeco-
nomic status and symptoms, they may explain the
increased prevalence of respiratory symptoms in the stu-
died Finnish-speaking population.

Significant disparities in respiratory health have been
described in ethnically different populations and with
uneven access to healthcare [1,2,36,37]. Most studies on
ethnic minority-group inequalities are comparing geneti-
cally and socioeconomically different populations [38].
This study compared populations living in the same geo-
graphic area and having the same access to public health-
care public schools without fees in their respective native
languages, using same shops, gyms, swimming halls, and
sport clubs, but that still are prone to social gatherings
within the language group. Populations in hospital districts
of South Ostrobothnia and Vaasa are part of the same
Finnish Western genetic subpopulation [39]. Swedish-
speaking population and Finnish-speaking population
show a high degree of admixture from Sweden which
most probably occurred at an early period after immigra-
tion over a thousand years ago [40]. It is unclear how much
saturation of genes has happened in language groups and
therefore language was included in the regression analysis.
Finnish and Swedish speakers have been later culturally
divided by the language. Language and culture are even
more tightly bound together than blood bonds and this
makes a significant difference to daily habits and socio-
economic factors. In this study population, we can study
how daily habits affect the risk for symptoms.

Major strengths of this study include the random
sample reflecting the general population, large sample
size, established structured questionnaire and validity of
the translation. A limitation of this study is that the
response rate could have been higher, but it corresponds
well with similar recent surveys [41]. The participation



rate was lower for Finnish speakers, 51.4% compared to
60.0% for Swedish speakers. Still, both language groups
are well represented. Further studies with clinical data,
e.g., on the exercise capacity differences might strengthen
the results found in this survey. Furthermore, it should be
noted that that exercise and physical activity are two
different concepts. Physical exercise is high or moderate-
intensity movement conducted with a purpose for shorter
periods of time (i.e., ‘sports’) whereas physical activity
includes all human bodily movement [42].

The clinical implication of this study is that smoking,
high BMI, and occupational exposures should be the main
considerations for respiratory health in the general public.
Association between dyspnea and obesity might be under-
estimated in clinical practice. In medicine, we strive to
diagnose and treat diseases and often have limited
resources and knowledge to treat obesity as a cause of
dyspnea.

We found that in genetically similar populations with
different languages and culture the Swedish speakers had
less respiratory symptoms and lower prevalence of COPD
as they smoked less, had lower BMI, and had less occupa-
tional exposures compared to the Finnish speakers from
the same region. Further behavioural, clinical, and even
genetic studies are needed in order to find differences in
respiratory disease phenotypes due to habits in this world-
wide unique population.
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