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ABSTRACT 

Asthma and chronic rhinitis are global health problems that cause major 
burden and disability. The prevalence of asthma has increased in recent 
decades, which has also been reported in Finland. To address this increasing 
burden, The National Asthma Programme was conducted in Finland in 1994-
2004 and the Allergy Programme in 2008-2018. Both programs were 
successful as asthma costs and hospital admissions, as well as allergy diets in 
children and adolescents, decreased significantly. However, asthma and 
rhinitis symptoms are still a major burden in Finland both for society and 
patients. 

Information on preventable risk factors is needed to decrease the 
symptoms of asthma and rhinitis. Although occupational exposures are known 
to cause both asthma and rhinitis symptoms, the effect of combined exposure 
to vapours, gases, dusts, and fumes (VGDF) with environmental tobacco 
smoke (ETS) or smoking on asthma and chronic rhinitis has not been fully 
explored. In addition to exposures, age at asthma diagnosis is known to affect 
disease progression. Asthma diagnosed in adulthood is related to a poorer 
prognosis, whereas asthma diagnosed in childhood may even remit. However, 
studies on the effect of age at asthma diagnosis on asthma symptoms in study 
cohorts (including asthmatics with asthma diagnosed at all ages) are still 
scarce. 

We assessed the prevalence and risk factors of asthma and symptoms of 
asthma and chronic rhinitis. In addition, we investigated whether combined 
exposure to VGDF with ETS or smoking would increase the prevalence of 
asthma and the symptoms of asthma and rhinitis. We also evaluated if asthma 
diagnosed in adulthood is associated with a more symptomatic disease.  

A cross-sectional postal survey was conducted in a random population 
sample as a part of the FinEsS-study in Helsinki in 1996, 2006, and 2016. The 
questionnaire was sent to 8000 adults in 1996, 4000 in 2006, and 8000 in 
2016. In 2016, the questionnaire was sent additionally to a similar random 
population sample of 8000 participants in Western Finland. The response rate 
declined by study year; the rate was 75.9% in 1996, 61.7% in 2006, and 50.3% 
in 2016. There was a 52.3% response rate in Western Finland in 2016. All 
responders (n=3998) were included in the analysis of asthma and chronic 
rhinitis prevalence. To assess the risk factors for asthma and rhinitis 
symptoms, we included responders with reported asthma diagnosis (n=836) 
or chronic rhinitis (n=3488), respectively, who also reported their exposure 
history of tobacco smoke and VGDF. For the analysis of age at asthma 
diagnosis, we included responders with physician-diagnosed asthma and 
reported age at asthma diagnosis and smoking habits (n=842). 

The increase previously seen in asthma prevalence in Helsinki plateaued 
from 2006 to 2016. The results were similar in responders who were ever 
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diagnosed with asthma (6.6% in 1996, 10.0% in 2006 and 10.9% in 2016) 
and in those with current asthma (5.8% in 1996, 8.5% in 2006 and 8.8% in 
2016). In addition to asthma prevalence, a similar decrease was also seen in 
respiratory symptoms. The prevalence of respiratory symptoms decreased 
both in the general population and in responders with physician-diagnosed 
asthma from 2006 to 2016. Fewer asthmatics reported multiple symptoms in 
2016 compared to 2006 (71.8% in 2006 vs 62.2% in 2016). 

Combined exposure to VGDF with ETS or smoking increased the 
prevalence of current asthma in responders who were ever diagnosed with 
asthma by a physician. The highest prevalence figures were in responders with 
combined exposure to VGDF and ETS (89.5% vs 77.9% in responders with no 
exposure history; p=0.027). Combined exposure to VGDF with ETS or 
smoking was also associated with a higher symptom burden both in asthma 
and chronic rhinitis. Responders with asthma diagnosed in adulthood had a 
higher symptom burden than those diagnosed in childhood, as all analysed 
asthma symptoms were more often reported by those diagnosed in adulthood.  

Our findings on asthma and asthma symptom prevalence complement 
previous positive results of the Finnish Asthma and Allergy Programmes. 
However, further actions are needed as both asthma and chronic rhinitis 
continue to present challenges both in everyday clinical practice and on a 
national level despite these positive trends observed in Finland. Exposure to 
tobacco smoke and VGDF is preventable; therefore, our results highlight the 
importance of active measures in the prevention of current asthma and in 
treatment of asthma and chronic rhinitis. In addition, targeted identification 
and treatment of asthma patients diagnosed in adulthood is important to 
optimize resource utilization and to achieve better disease control.  
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TIIVISTELMÄ 

      Astma ja pitkäkestoinen nuha, eli nenän limakalvojen tulehdustila 
(riniitti), ovat yleisiä kansansairauksia, jotka aiheuttavat huomattavan 
tautitaakan sekä  sairastavuutta kaikkialla.  Astman esiintyvyys on noussut 
kuluneina vuosikymmeninä, myös Suomessa. Kasvavan tautitaakan 
torjumiseksi Suomessa toteutettiin Kansallinen Astmaohjelma vv. 1994-2004 
sekä Kansallinen Allergiaohjelma vv. 2008-2018. Nämä kansalliset ohjelmat 
saavuttivat tavoitteensa. Niiden seurauksena astman aiheuttamat kulut ja 
sairaalahoitojaksot, sekä lasten ja nuorten allergiaruokavaliot, vähenivät 
merkittävästi. Tästä huolimatta astman ja pitkäkestoisen nuhan aiheuttaman 
oireet  ovat edelleen merkittävä ongelma Suomessa sekä yhteiskunnalle että 
potilaille. 

Astma- ja nuhaoireiden vähentämiseksi on tehokas ennaltaehkäisy 
tarpeen. Se puolestaan edellyttää tautien syntyä edistävien riskitekijöiden 
tuntemista. Työhön liittyvien savujen, kaasujen, huurujen ja pölyjen sekä 
tupakansavun tiedetään aiheuttavan astma- ja nuhaoireita. Vielä ei 
kuitenkaan tiedetä, millaisia vaikutuksia syntyy, jos astmaa tai pitkäkestoista 
nuhaa sairastava henkilö tupakoi tai altistuu toisten tupakoinnille ja 
työelämän altisteille samanaikaisesti. Altisteiden lisäksi henkilön ikä 
astmadiagnoosin hetkellä vaikuttaa sairauden kulkuun. Aikuisiällä todettuun 
astmaan liittyy huonompi ennuste, kun taas lapsena todettu astma saattaa 
jopa parantua oireettomaksi. Tutkimuksia, joissa samalla kertaa olisi tutkittu 
sekä aikuisena että lapsena astmaan sairastuneita, on kuitenkin varsin vähän. 

Tässä tutkimuksessa selvitettiin astman esiintyvyyttä sekä riskitekijöitä, 
sekä astman ja nuhan oireisiin vaikuttavia tekijöitä. Tarkastelimme myös, 
onko samanaikainen altistuminen sekä työperäisille altisteille että 
tupakansavulle yhteydessä astman sekä astma- ja nuhaoireiden 
esiintyvyyteen. Kolmas tavoite oli arvioida, ovatko aikuisena astmaan 
sairastuneet oireisempia lapsena sairastuneisiin verrattuna.  

Osana FinEsS-tutkimusta lähetettiin satunnaisesti valituille helsinkiläisille 
postitse kyselykaavake 1996 (8000 henkilöä), 2006 (4000 henkilöä) sekä 
2016 (8000 henkilöä). Vuonna 2016 kyselykaavake lähetettiin lisäksi 8000 
osallistujalle Länsi-Suomessa. Vastaajien osuus laski tutkimuksen edetessä 
ollen vuonna 1996 75,9%, vuonna 2006 61,7% ja vuonna 2016 50,3%. 52,3% 
vastasi Länsi-Suomessa. Kaikki vastanneet (n=3998) olivat mukana astman ja 
pitkäkestoisen nuhan esiintyvyyden analyyseissä. Astma- ja nuhaoireiden 
riskitekijöiden arvioimiseksi tehdyissä analyyseissä olivat mukana ne, joilla oli 
lääkärin toteama astma (n=836) tai nuha (n=3488), ja jotka olivat vastanneet 
myös altistumista ja tupakointitapoja koskeviin kysymyksiin. Astman 
alkamisiän vaikutusta koskeviin analyyseihin sisällytimme ne vastaajat, jotka 
raportoivat lääkärin toteaman astman, ikänsä diagnoosihetkellä sekä 
tupakointitapansa (n=842). 

Aiemmin Helsingissä todettu astman lisääntyminen oli tasaantunut vv. 
2006-2016. Vastaava löydös nähtiin sekä niiden vastaajien joukossa, joilla 
lääkäri oli joskus todennut astman (6.6% vuonna 1996, 10.0% vuonna 2006 ja 
10.9% vuonna 2016) , että niillä, joilla astmadiagnoosin lisäksi oli 
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kyselyhetkellä astmaoireita tai käytössään astmalääkkeitä (5.8% vuonna 1996, 
8.5% vuonna 2006 ja 8.8% vuonna 2016). Astman esiintyvyyttä vastaava lasku 
nähtiin myös hengitystieoireissa. Ne vähenivät selvästi vv. 2006-2016 sekä 
koko tutkimusotoksessa että astmaatikoilla.  Harvemmat astmaatikot 
raportoivat lukuisia oireita vuonna 2016 verrattuna vuoteen 2006 (71.8% 
vuonna 2006 vs. 62.2% vuonna 2016). 

Samanaikainen altistuminen sekä työperäisille altisteille että 
tupakansavulle lisäsi kyselyhetkellä oireisten ja astmalääkkeitä käyttävien 
astmaatikkojen osuutta sekä astma- ja nuhaoireiden määrää. Korkein 
esiintyvyys nähtiin astmaatikoilla, jotka altistuivat sekä ympäristön 
tupakansavulle että työperäisille altisteille (89.5% vs. 77.9% astmaatikoilla 
ilman altistushistoriaa; p=0.027) Altistuminen sekä työperäisille altisteille 
että tupakansavulle lisäsi oireilua sekä astmassa että nuhassa.  Aikuisiällä 
astmaan sairastuneet raportoivat kaikkia kysyttyjä astmaoireita useammin 
kuin lapsena astmaan sairastuneet.  

Löydöksemme astman, pitkäkestoisen  nuhan sekä astma- ja nuhaoireiden 
vähenemisestä täydentävät aiemmin raportoituja positiivisia tuloksia 
Kansallisista Astma- ja Allergiaohjelmista. Hyvästä kehityksestä huolimatta 
sekä astma että nuha ovat yhä terveydenhuollon haasteita, joten lisätoimet 
ovat tarpeen. Altistuminen työperäisille altisteille sekä tupakansavulle on 
ehkäistävissä. Löydöksemme korostavat aktiivisen ennaltaehkäisyn 
merkitystä astmaoireiden ennaltaehkäisyssä sekä astman ja nuhan hoidossa. 
Tämän lisäksi aikuisiällä astmaan sairastuneiden kohdistettu tunnistaminen 
ja hoito on tärkeää resurssien optimoinnin sekä hoitotavoitteiden 
saavuttamisen kannalta.  
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1 INTRODUCTION 

 
Both asthma and chronic rhinitis are common and chronic diseases that 

affect millions of people worldwide. The prevalence of both diseases has 
increased in recent decades. Asthma and chronic rhinitis cause a substantial 
burden in wellbeing, morbidity and costs.1–3 It has been suggested that factors 
like smoking, vaccinations, or environmental pollution may explain this 
increasing burden. Several recent studies have shown that reduced contact 
with nature has a role in allergy and asthma onset.4–6 

Asthma prevalence has increased also in Finland. 7,8 This increasing 
asthma burden led to the need for an action plan.9 The Finnish Asthma 
Programme (1994-2004) consisted of guideline implementation, patient-
centred asthma education, and effective diagnostics and treatment initiation. 
Similar asthma programmes have since been initiated in several other 
European countries.10  In Finland, the asthma programme was a great success 
as measured in reduction of costs per patient, hospital admissions, or 
allowances for days off work due to asthma. 11 However, further studies were 
needed as it was not known whether the prevalence of asthma and asthma 
symptoms would continue to decrease after the programme. 

Similarly, chronic rhinitis is a common disease that affects millions of 
people. Although chronic rhinitis does not cause mortality and rarely leads to 
hospitalization, it has a major impact on quality of life (QoL) and causes a 
substantial cost burden to society. 12 Chronic rhinitis may be either allergic or 
nonallergic, depending on the cause and mechanisms behind the 
symptoms.2,13  

Occupational exposures are known to cause allergen- or irritant-induced 
occupational diseases, such as occupational asthma and chronic rhinitis. If a 
specific allergen or irritant is known, it is reasonable to either remove the 
specific exposure if possible or modify the work tasks or even change the job. 
However, there may be nonspecific vapours, gases, dusts, or fumes (VGDF) 
that drive symptoms to the workers.14,15 In addition, many patients with 
asthma or chronic rhinitis smoke and therefore may be exposed to both 
tobacco smoke and VGDF. To the best of our knowledge, the effect of this 
combined exposure on asthma or rhinitis symptoms has not been previously 
fully explored. 

Due to increasing research in recent years, asthma is now understood as an 
umbrella diagnosis rather than a single disease entity.16 Several recent studies 
on child- and adult-diagnosed asthma populations have established the 
importance of age at asthma diagnosis. Asthma diagnosis in adulthood is 
known to associate both with poorer prognosis and more symptomatic disease. 
In contrast, those with asthma diagnosed in childhood tend to have milder 
disease and may even enter remission.17,18 However, studies on the differences 
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in asthma symptoms between these distinct asthma phenotypes in a cohort 
including both adult- and child-diagnosed asthmatics are still scarce. 

Despite different pathophysiological mechanisms and aetiological factors 
behind these different asthma phenotypes, asthma patients present with 
rather similar symptoms.3 As asthma is a common disease at the population-
level, asthma is mostly treated in primary health care in Finland.  Therefore, 
information about clinical characteristics of the disease and its risk factors are 
needed for treatment optimization and secondary prevention in daily clinical 
practice.  

 
       
 

 
 



 

15 
 

2 REVIEW OF THE LITERATURE 

2.1 ASTHMA 

2.1.1 DEFINITION AND PREVALENCE OF ASTHMA 
 

Asthma is a chronic disease that is characterized by inflammation in the 
lower respiratory tract, leading to obstructive ventilatory function 
impairment. The impairment is typically reversible and variable in character 
and causes variable symptoms. 3Extensive research of asthma phenotypes has 
led to a better understanding of the heterogeneous character of asthma. 
Multiple different pathways cause inflammatory responses, leading to a 
similar clinical picture. 19,20The most common asthma symptoms include 
cough, wheezing, and shortness of breath. Asthma symptoms typically vary in 
character and intensity. More symptomatic periods are called 
exacerbations.3,21 

The prevalence of asthma has been increasing worldwide in recent decades. 
The reasons for the increase may include smoking, environmental pollution, 
and decreased infection burden.21  The Hygiene Hypothesis supported by 
several studies suggest that reduced contact with the environment have a role 
in the pathogenesis of asthma. 4–6,22,23In recent years, the asthma prevalence 
has been reported to be 8.7-11.2% in the Nordics.22,24,25 A retrospective 
analysis (1926-2017) conducted in Finnish young men reported the increase 
seen over several decades in asthma prevalence to have slowed down after 
2012. 26 

To address this growing challenge, specific programmes have been 
implemented in several countries. The Finnish Asthma Programme (1994-
2004) focused on the education of healthcare professionals. Treatment with 
inhaled corticosteroids as first-line was emphasized, and patients were guided 
to self-treatment (meaning adjusting their medication according to 
symptoms). Haahtela et al. reported a major decrease in hospital days (87%) 
and age-adjusted asthma-related death rates (57%) during the Finnish Asthma 
Programme. 10,26–29 The Finnish Allergy Programme (2008-2018) aimed to 
improve immunological tolerance. The target has been reached; allergy diets 
have decreased by 43% and the number of verified cases of work-related 
allergy have fallen by 45%.29 

In several epidemiological studies, asthma is divided into ever asthma and 
current asthma. If a responder has ever been diagnosed with asthma, it is 
called ever asthma. The definition of current asthma is an asthma diagnosis by 
a physician in combination with reported medication use or current symptoms 
(defined as reported symptoms in the past year).24,30,31 As asthma diagnosed 
in childhood has a better prognosis and even a tendency to remit, studies 
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conducted in current asthmatics may describe patients with active asthma, as 
responders with asthma possibly in remission are not included. Therefore, 
studies conducted in all responders who have ever been diagnosed with 
asthma by a physician may provide a broader overview of the natural course 
of the disease.24,26 

2.1.2 ASTHMA DIAGNOSIS 
 

An asthma diagnosis is based on clinical history and variable airflow 
limitation demonstrated with objective lung function measurements. After 
presenting with persistent symptoms typical for asthma, a patient undergoes 
spirometry and a peak expiratory flow (PEF) follow-up test with reversibility 
testing. Asthma diagnosis can also be based on a treatment trial with inhaled 
corticosteroids if an adequate increase in lung function is demonstrated after 
the trial. If needed, indirect or direct challenge tests can be used.21 

Asthma may begin at any age from early childhood until late adulthood.32 
Age should be considered when planning diagnostic testing. In the elderly, 
asthmatics may show incomplete reversibility, which may create challenges in 
differential diagnostics.21,33,34 

As asthma symptoms are non-specific, a typical clinical history is needed 
to make an asthma diagnosis. Differential diagnostics may be challenging as 
heart diseases, malignancies, or upper airway problems may cause similar 
symptom profiles. 21Therefore, careful assessment of differential diagnostic 
testing should be used when making the asthma diagnosis. On the other hand, 
patients with diagnosed asthma may experience asthma-like symptoms 
caused by other disorders. Thus, assessment of treatment responses is of great 
importance.21 

In Finland, asthma diagnoses are always based on objective lung function 
testing in addition to typical clinical history due to the drug reimbursement 
system. 35,36Thus, asthma diagnoses in Finland are reliable. In childhood, 
reimbursement is given for up to 5 years, and diagnostic testing should be 
repeated if asthma medication continues in adulthood.36 

2.1.3 ASTHMA SYMPTOMS 
 

Asthma-related respiratory symptoms are common at the population level. 
The prevalence of wheeze has been reported to be 12.0-20.0% and 
longstanding cough 10% in the general population.37,38 Respiratory symptoms 
were associated with insomnia and all-cause mortality in recent population-
based studies from the Nordics.39,40 A previous report from the FinEsS studies 
found an association of respiratory symptoms with an increased risk of 
healthcare usage.41  
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Asthma patients present with respiratory symptoms that tend to vary over 
time and in intensity. The most common symptoms are prolonged cough, 
wheezing, and shortness of breath, which may be associated with cold air, 
infections, allergens, or morning time.3,21 Having symptoms early in the 
morning or at night is typical of asthma. Poor symptom control is associated 
with an increased risk of asthma exacerbations.3,42 

Several lifestyle habits, such as smoking and exercise, are known to affect 
asthma symptoms. Smoking asthmatics tend to be more symptomatic, are 
prone to exacerbations, and have poorer treatment responses.38,43 In addition, 
a smoking history of >10 pack-years is associated with accelerated loss of lung 
function.  44As exercise may trigger symptoms in some asthmatics, it may lead 
to exercise avoidance. However, according to a recent review by Lang, exercise 
is demonstrated to be safe,  assuming that baseline asthma control is 
achieved.45 Aerobic exercise improves also asthma control by reducing the 
prevalence of asthma symptoms. 46Asthmatics with low daily activity levels 
also have a poorer prognosis measured in lung function. Obese asthma 
patients experience more symptoms and therefore poorer asthma control than 
asthmatics of normal weight.43,44,47–50 Obesity was even associated with 
decreased work ability score (WAS) in asthmatics in a recent Finnish study.51 

In addition to smoking, low daily activity, and obesity, other factors have 
also been identified as risk factors for asthma symptoms. Some studies have 
shown that vitamin D deficiency is associated with increased asthma 
symptoms.52 In addition to active smoking, environmental tobacco smoke 
(ETS) has also been linked to more frequent asthma symptoms in 
asthmatics.53 Air pollution is linked to poorer asthma outcomes, especially in 
children from low-income families .52 Occupational exposure may reduce 
asthma control or even lead to occupational asthma.14,54 

Individuals with asthma may experience exacerbations, or loss of asthma 
control and worsening of symptoms. Asthma exacerbations are often triggered 
by viral infections. 55 Asthma symptom questionnaires are the best predictors 
of asthma exacerbations in asthmatics >10 years of age. In addition to 
morbidity, asthma exacerbations lead to increased healthcare costs and even 
greater progressive loss of lung function.42,55 Prevention of asthma 
exacerbations is a key target in asthma management, as uncontrolled and 
symptomatic asthma in particular is linked to both higher costs and decreased 
quality of life.21,56–58 The high economic burden is at least partly explained by 
decreased work productivity, as poorly controlled asthma may lead to 
decreased work performance.59,60  

As there have been difficulties in identifying severe asthma in 
epidemiological studies, a Swedish group tested if reporting multiple 
symptoms is associated with more severe asthma. Ekerljung et al. observed 
that multi-symptom asthma (defined as physician-diagnosed asthma, 
reported asthma medication use, and at least three respiratory symptoms) is 
associated with lower forced expiratory volume in the first second (FEV1) and 
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increased exhaled nitric oxide fraction, indicating the presence of eosinophilic 
airway inflammation and therefore possibly a more severe disease.61 

Both allergic and chronic rhinitis often co-exist with asthma. Allergic 
rhinitis is suggested to precede asthma onset, and treatment of allergic rhinitis 
with immunotherapy is reported to decrease the risk of the onset of new 
asthma.1 Asthmatics with allergic rhinitis may have poorer asthma control.1 In 
a study comparing risk factors in child- versus adult-diagnosed asthma, 
allergic rhinitis increased the risk for short-acting beta agonist (SABA) use 9-
fold in child-diagnosed asthmatics, which was not observed in asthmatics 
diagnosed at adult age.62 According to prior research, chronic rhinitis may 
cause asthma-like symptoms but is also known to increase the prevalence of 
asthma symptoms.1,63,64 

Asthma symptoms should be assessed at asthma-related clinic visits. There 
are specific tools used in clinical practice, such as the Asthma Control Test 
(ACT) and Asthma Control Questionnaire (ACQ). These questionnaires are 
easy-to-use tools that identify which patients require more precise evaluation 
and control. ACT is a suitable tool to monitor changes in asthma control over 
time in clinical practice.65 However, as asthma symptoms are non-specific, 
clinical history, timing, symptom triggers, and response to asthma treatment 
are important in asthma diagnostics and evaluation.3,21,42 

2.1.4 ASTHMA PHENOTYPES 
 

Asthma is a heterogeneous disease with different clinical features. Asthma 
was previously considered to begin in childhood with a strong association with 
allergy. Later, it was recognized that asthma might begin at any age from early 
childhood until late adulthood. Asthma phenotypes can be characterized with 
observational classifications, like asthma severity or age at asthma diagnosis, 
or statistical classification with cluster analyses.66 Several cluster analyses 
have attempted to identify asthma phenotypes. In different studies conducted 
in separate cohorts, age at asthma diagnosis, allergy, and eosinophilia acted as 
determinants for asthma phenotypes. Other factors commonly linked to 
asthma, such as smoking and obesity, have not been consistent in these 
clustering studies.16,67 

Both 12 and 18 years have been used as age cut-offs to define childhood-
diagnosed asthma. In addition, some studies have used age >40 years to define 
late-onset asthma.17,62,66 Age at asthma diagnosis is linked to asthma control 
and disease progression. Additionally, age at asthma diagnosis is an important 
factor in asthma prognosis. 17 

Asthma diagnosed in childhood remits in 60-70% of patients, and 
asthmatics are less symptomatic.18 In contrast, epidemiological and clinical 
studies indicate that asthma diagnosed in adulthood is a chronic disease that 
rarely remits.17,18,68,69 Several subphenotypes have been suggested in asthma 
diagnosed in adulthood, such as obesity-related and smoking-related asthma. 
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Asthma diagnosed at adult age is not as often associated with allergy, in 
contrast to asthma diagnosed in childhood.3,16,20,67 However, it has also been 
suggested that years since asthma diagnosis would be the key determinant in 
clinical outcomes (such as lung function) rather than the age at asthma 
diagnosis.70  

In addition, asthma diagnosed in adulthood is linked to poorer symptom 
control and even reduced employment status. In a study conducted in 
Tampere, Finland, asthmatics diagnosed at >50 years of age had over 10 times 
greater risk for exiting full-time work in analyses adjusted for gender and 
smoking compared to asthmatics diagnosed in childhood71. A Taiwanese 
report comparing asthmatics diagnosed in childhood and adulthood reported 
a 6-fold risk for healthcare use in asthmatics diagnosed at age 26-50 years in 
analyses adjusted for possible confounding factors such as age, sex, BMI, and 
education level.62 

Early-onset allergic asthma may be an asthma phenotype with increased 
prevalence of allergic rhinitis and dermatitis. The intensity of symptoms and 
disease severity vary among asthma patients with allergic asthma, and patients 
tend to be younger than those with non-allergic asthma.67,72 

It is typical in asthma that specific triggers may lead to asthma symptoms, 
such as cold air or exercise. If an asthmatic is especially prone to experiencing 
symptoms during or after exercise, this is called exercise-induced 
bronchoconstriction (EIB). Although it has previously been suggested that this 
phenomenon would define a separate asthma phenotype, exercise-induced 
asthma (EIA), this term is no longer recommended. The current 
understanding is that EIB rather reflects insufficient control of underlying 
asthma and therefore asthma treatment should be assessed if an asthmatic 
experiences frequent EIB.16,73 

Blood eosinophils are well established as biomarkers in asthma, and 
eosinophil levels guide treatment strategies and responses.74–76 Both early-
onset allergic asthma and late-onset adult asthma are associated with 
eosinophilic inflammation. Therefore, eosinophilic asthma may be either 
allergic or non-allergic. The signalling process is known to be allergen 
independent in non-allergic asthma.74 In epidemiological studies based on 
questionnaires, defining eosinophilic asthma is not possible without access to 
eosinophil values. 

Obesity is related to asthma symptoms. In a study assessing obesity and 
asthma stratified by age at asthma onset, obese childhood-diagnosed 
asthmatics reported more symptoms compared to lean asthmatics with 
childhood diagnosis. Among asthmatics with adulthood diagnosis, the 
association of obesity and symptoms was not as strong.77 Another Finnish 
study on adult-onset asthma found obese asthma patients to have more 
exacerbations and obesity-related hospital admissions compared to 
asthmatics with normal weight during a 12-year follow-up period.78 Obesity 
was also a risk factor for asthma onset in adulthood in both genders. This 
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association was stronger in nonallergic individuals.20 Furthermore, decreased 
WAS in asthmatics has been reported to be associated with obesity.51 

Several previous studies compared differences in childhood- and 
adulthood-diagnosed asthma.62,66,70,77,79–84 A Taiwanese study that included 
physician-diagnosed asthmatics aged 26-50 years revealed higher asthma 
severity (defined as higher SABA and healthcare use) in adulthood-diagnosed 
asthmatics. Asthma symptoms were not reported.62 Rossall et al. studied 
differences in asthma control between late- and early-onset asthmatics, but 
the cohort consisted of only 38 patients, and the study excluded smokers.70 A 
study report from the Severe Asthma Project investigated associations 
between asthma onset age and BMI in the US and UK. This study reported 
obese asthma patients to be more symptomatic, but as the study excluded 
asthmatics if they had a smoking history >5 years, the results may represent 
never smoking asthmatics rather than all asthmatics regardless of smoking 
history.77 Another report from the Severe Asthma project investigated asthma 
symptoms in early- vs late-onset asthmatics. This study evaluated the possible 
association of reduced L-arginine level in plasma with lung function and 
respiratory symptoms, but the study consisted of only 155 asthmatics. Lower 
L-arginine was associated with respiratory symptoms in late-onset asthma.80 
Hsu et al. had a wide age span as our study but reported differences in lung 
function, not symptoms.82 In contrast to many other studies on age at asthma 
diagnosis, Segala et al. reported that asthmatics with childhood diagnosis had 
more asthma attacks and impaired lung function.83 However, as this study 
included only asthmatics aged 20-42 years, further studies are still needed.  

Several reports have been published from the Tasmanian Longitudinal 
Health study that assessed differences in asthma stratified by asthma onset 
age. The study cohort also included smokers, but the age span was not wide as 
the study consisted of asthmatics up to age 47 years. Tan et al. reported that 
the early-onset group had more nocturnal symptoms, which is inconsistent 
with other studies.84 Perret et al. reported differences in lung function between 
early- vs late-onset asthmatics from the same study cohort but no difference 
in  symptoms.79 

Although age at asthma diagnosis has been established as an important 
determinant in asthma outcome, knowledge on asthma symptoms in 
population-based cohorts not excluding asthmatics by smoking history or 
comorbidities defined by age at asthma diagnosis remains limited.  
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2.2 CHRONIC RHINITIS 

2.2.1 DEFINITION AND PREVALENCE OF CHRONIC RHINITIS 
 

Chronic rhinitis is a heterogenous group of nasal disorders which are 
caused by mucosal inflammation.85,86 Symptoms include runny nose, nasal 
congestion, and posterior nasal drainage. 1,2,87 Rhinitis diagnosis is based on 
clinical history and symptoms, and is classified as chronic rhinitis when 
symptoms last >4 weeks. 12,86 Chronic rhinitis is characterized as allergic or 
nonallergic.86 

Chronic rhinitis is a common disease at the population level. In a large 
Japanese epidemiological study, the prevalence of chronic rhinitis was 35.1% 
in men and 39.3% in women.88 A previous epidemiological study from Sweden 
reported a prevalence of chronic rhinitis of 19.8%. 89 In a subpopulation of the 
FinEsS Helsinki 2006 cohort, the prevalence of chronic rhinitis was 35.7%.90 

Allergic rhinitis affects 500 million people worldwide and is considered to 
be a part of a systemic allergic condition that often co-occurs with asthma and 
conjunctivitis.1 The prevalence of allergic rhinitis is 10-40%. The highest 
incidence peak is in childhood and prevalence exhibits geographical variation. 
13,91,92 The prevalence of allergic rhinitis is still increasing.85 Recent research 
from Sweden revealed that the prevalence of allergic rhinoconjunctivitis 
increased between 1996 and 2016 in all responders from 23.3% to 28.9%. An 
increase was reported in both genders. 24 A previous report from The FinEsS 
Western Finland cohort in 2016 reported the prevalence of allergic rhinitis to 
be 17.8%. 93  

Factors like environmental pollution, smoking, and vaccinations have been 
suggested to explain the increase observed in the prevalence of allergic 
diseases. Knowledge of the risk factors has increased as the Hygiene 
Hypothesis, first presented by Strachan in 1989, suggested that immune 
dysregulation caused by the continuously modernizing environment and its 
interaction with humans and their microbiota has led to increasing prevalence 
of allergies.94 Since the original hypothesis by Strachan, studies comparing 
asthma and allergy prevalence in people with the same genetic background but 
different lifestyles in Western and Eastern Germany demonstrated that 
improved hygiene was associated with higher prevalence of atopic diseases.95  

An increased understanding of the relationship between human microbiota 
and health was acquired from studies conducted in Alpine farms and Finnish 
and Russian Karelia. The traditional Alpine farming environment with 
exposure to farm milk and animals was associated with higher microbial load 
and lower prevalence of atopic sensitization.96 These findings were confirmed 
in the Karelian Allergy Study. Finnish and Russian Karelia are 
socioeconomically distinct due to the socioeconomic growth that occurred in 
Finland after the second world war. The observation that there was a marked 
difference in the prevalence of allergy among younger people between Finnish 
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and Russian Karelia but a similar prevalence among the older populations led 
to investigations of house dust samples. The diversity of microbiome in house 
dusts was greater in Russia and was associated with a reduced risk of atopy. 
5,23 

Thus, according to research supporting the Hygiene Hypothesis by 
Strachan, poor biodiversity seems to play a role in the development of allergic 
sensitization. An urbanized lifestyle has led to reduced contact with nature and 
to a changed diet. These findings led to the Finnish Allergy Programme (2008-
2018), which sought to reduce the burden of allergy by increasing tolerance 
instead of allergen avoidance. 4–6,23,97 

Allergic rhinitis is mediated by immunoglobulin E, and symptoms occur 
after allergic exposure.98 Inhalant and occupational allergens are risk factors 
for allergic rhinitis, and genetic factors play a role as well. In addition, some 
patients with allergic rhinitis symptoms but no atopy have local nasal 
responses; this phenotype is called local allergic rhinitis.13,99  

Treatment of allergic rhinitis consists of avoidance, medication, and 
immunotherapy in selected patients. Specific immunotherapy is effective in 
patients with persistent symptoms and may even prevent asthma 
onset.63,85,100,101  

Allergic rhinitis and asthma often co-exist. As similar changes in tissue 
structure occur in upper and lower airways, the term “united airways” has been 
established.102 In asthmatics, the prevalence of allergic rhinitis has been 
reported to be even 80%103. An epidemiological study from Sweden reported 
the prevalence of allergic rhinitis to be 64% in asthmatics. 20% of the subjects 
with allergic rhinitis reported asthma. Overlap was found also between asthma 
and chronic rhinitis, as 16.5% of subjects with chronic rhinitis reported 
physician-diagnosed asthma. 89 In addition, chronic rhinitis is shown to 
worsen asthma and chronic obstructive pulmonary disease (COPD) 
control.89,104  

Approximately 200 million people suffer from nonallergic rhinitis, which 
is a heterogeneous group with varying aetiology (drug-induced, hormonal, or 
idiopathic).2 Diagnosis is based on clinical history and exclusion of allergic 
sensitization to relevant allergens and rhinosinusitis.2 

Idiopathic rhinitis is the largest subgroup in nonallergic rhinitis. It is 
diagnosed by excluding other rhinitis phenotypes and asthma. The prevalence 
of idiopathic rhinitis is estimated to be 20% in those with non-allergic 
rhinitis.105  Environmental triggers, such as humidity or temperature, cause 
nasal hyperreactivity leading to symptoms.106 Treatment of nonallergic 
rhinitis consists of avoidance of possible known triggers and nasal 
corticosteroids. However, most studies on local corticosteroids in nonallergic 
rhinitis have shown only low efficacy. Smoking cessation should be advised to 
all patients with nonallergic rhinitis, especially those with idiopathic rhinitis.2 

Chronic rhinitis due to workplace exposure is called occupational rhinitis. 
Several exposures are associated with a high prevalence of occupational 
rhinitis, such as laboratory animals, cleaning products, and flour. The primary 
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therapy for occupational rhinitis is exposure avoidance. Occupational rhinitis 
may co-exist with occupational asthma, and rhinitis symptoms can also 
precede asthma symptoms. 107 

Both allergic and non-allergic rhinitis cause direct medication costs and 
decreased work productivity or even absenteeism. 108,109 Although direct 
medication costs are lower than those in asthma, the direct costs are 
significant due to the high prevalence of chronic rhinitis.110 Costs associated 
with comorbidities, such as sinusitis or asthma, are classified as hidden direct 
costs.109 

Both patients with allergic or nonallergic rhinitis suffer from impaired QoL 
as measured with validated QoL questionnaires compared with healthy 
controls.111 Chronic rhinitis affects patient QoL by causing sleep disturbances 
and impaired social and physical functioning.109,112 

2.2.2 RISK FACTORS AND SYMPTOMS IN CHRONIC RHINITIS  
 

The most common rhinitis symptoms include nasal congestion, chronic 
rhinorrhoea (i.e. runny nose), nasal itching, and postnasal drip.86 Both allergic 
and nonallergic rhinitis exhibit similar symptoms.86 The prevalence of nasal 
congestion and runny nose has been reported to be 16% and 14% in the general 
population in Stockholm, Sweden, respectively.113 In the same study, the 
prevalence of chronic nasal symptoms was 37% among responders with self-
reported allergic rhinitis. Almost half (48%) of those with chronic nasal 
symptoms reported allergic rhinitis .113  Family history of allergy, physician-
diagnosed asthma, smoking, exposure to VGDF, and being raised on a farm 
before 5 years of age were risk factors for both symptoms.113 Higher prevalence 
was also associated with being a manual worker either in industry or service.113 
In another Swedish study that assessed the 5-year incidence of chronic 
rhinitis, COPD (diagnosis confirmed with spirometry) was associated with 
new-onset rhinitis (odds ratio [OR] 1.44; 95% confidence interval [CI] 1.05-
1.97).114 Furthermore, family history of allergic rhinitis was associated with 
rhinitis symptoms in a previous FinEsS study in Helsinki and Estonia in both 
locations.90 

Risk factors differ in allergic and nonallergic rhinitis. Allergens such as 
pollens, house dust mites, and animal allergens are associated with allergic 
rhinitis in sensitized individuals. Maternal and paternal smoking and self-
reported air pollution are risk factors. However, these lifestyle factors have 
been suggested to be associated with increased severity in allergic rhinitis 
instead of having a role in the development of the disease. 13 

As nonallergic rhinitis is a heterogenous group with different aetiologies, 
risk factors differ according to the subgroup.2 The pathophysiology of 
hormonal rhinitis is unclear, but smoking and late menarche have been 
identified as risk factors. Drug-induced rhinitis may be caused by systemic 
treatments as side effects or by intranasal decongestants. Individuals with 
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idiopathic rhinitis have no clear aetiology and therefore the risk factors remain 
unclear.2,105 

Longstanding cough is a common symptom in patients with allergic 
rhinitis, as up to 47% reported cough as a symptom in a previous study115. 
Cough may be a comorbidity of rhinitis but is often underappreciated.12 
Patients with allergic rhinitis and cough often report postnasal drip.12 The 
prevalence of chronic rhinitis has been reported to be higher among subjects 
with cough  compared to those without cough (32.3% vs 16.9%) in another 
Finnish epidemiological study. 116 

Some conditions have overlapping symptoms with rhinitis, including 
rhinosinusitis with or without nasal polyps, deviated septum, pharyngonasal 
reflux, and ciliary dyskinesia syndrome. Differentiating between these 
conditions is of importance as the treatments are different.86 

In a recent epidemiological study in Sweden, the risk factors for current 
rhinitis (defined as either allergic rhinitis or other chronic nasal symptoms) 
were family history of chronic rhinitis (OR 3.05; 95% CI 2.20-4.24), 
concomitant family history of asthma and chronic rhinitis (OR 3.32; 95% CI 
2.23-4.95), obesity (OR 1.79; 95% CI 1.26-2.53), allergic sensitization (OR 
5.77; 95% CI 4.34-7.67) and being 18-39 years of age (OR 1.65; 95% CI 1.22-
2.22). Current rhinitis was not associated with smoking habits.117 Of these 
reported risk factors, the association of obesity and chronic rhinitis was the 
opposite in a Japanese study. In a large population-based study in Japan, 
Konno et al. did not find obesity to be a risk factor for chronic rhinitis in all 
responders or in nonsmokers.88  

 

2.3 TOBACCO SMOKE 

2.3.1 IMPACT OF SMOKING ON HEALTH 
 

Cigarette smoking has been the leading cause of adult deaths for years. 
Over 7 million people die each year due to smoking. There is no safe level of 
tobacco exposure, as 1.2 million non-smokers die a year due to ETS exposure. 
Smokers lose approximately 10 years of their lives compared to non-smokers. 
The adverse effects related to cigarette smoking are more extensive than 
previously thought. Smoking increases the risk for cardiac diseases, several 
malignancies, diabetes, and respiratory diseases, among many other 
conditions.118–123  

Although millions of people still smoke worldwide, the prevalence of 
smoking has decreased from 22.7% to 17.5% globally due to public health 
interventions.119 Similar trends have been reported in the Nordics. In Finland, 
14% of adults aged 20-64 years smoked at the population level in 2018.124 In 
Sweden, a decrease in smoking has led to a decrease in COPD prevalence.125 
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The Tobacco-Free Finland act has been established in Finland, which aims for 
Finland to be a tobacco-free country by the year 2030.126 
      A reduction in tobacco smoking may have positive health effects. A recent 
meta-analysis concluded that if the number of cigarettes smoked per day is 
reduced >50%, the risk of lung cancer is decreased by 28% (relative risk [RR] 
0.72, 95% CI 0.52-0.91). However, smoking reduction did not decrease the 
other endpoints significantly. Then again, smoking cessation has numerous 
positive health effects despite the presence of smoking-related diseases at the 
time of smoking cessation.127After smoking cessation, all-cause mortality 
decreases approaching that of never-smokers in 10-15 years of abstinence.-128 
    The use of electric cigarettes has increased recently. The long-term effects of 
electric cigarettes are unknown. There is also insufficient data on use electric 
cigarettes as a tool for smoking cessation.129 Based on current knowledge, 
there may be negative health effects, although long-term studies are needed.129  

2.3.2 ENVIRONMENTAL TOBACCO SMOKE 
 

Exposure to second-hand tobacco smoke in the environment is called 
environmental tobacco smoke. ETS at home and work is linked to numerous 
pulmonary and extrapulmonary health problems.130 ETS may cause illness in 
children and otherwise healthy non-smokers. As we have understood that 
smoking is not only harmful to the person who smokes, the discussion about 
ETS has become a broader social issue instead the smoker’s personal 
behaviour. This has successfully led to smoking bans in many countries, which 
have also decreased the amount of ETS exposure. However, smoking bans do 
not concern homes, only workplaces and other public places, and therefore 
families including children may still be exposed to ETS.130,131 In 2010, ETS was 
reported to be more common in homes than in workplaces. However, 
according to a multicentre report by Heck et al., smoking ban at home was 
reported more often in the Nordics (Sweden, 87%) than in Central or Southern 
Europe (France 59.5%, Italy 61.3%) potentially meaning higher prevalence of 
ETS at home in Central and Southern Europe132 At the European level, 9% of 
the general population was still exposed to ETS at home in 2014. 133 

There are numerous effects of ETS in children. ETS is linked to an increased 
risk of lower respiratory tract infections, otitis media, behavioural issues, and 
even leukaemia.134 According to a recent review, up to 70% of children are 
exposed to ETS globally.135 

Exposure to tobacco smoke is harmful already during pregnancy. Maternal 
smoking has been reported to be associated with asthma onset in adulthood in 
the offspring (OR 1.54; 95% CI 1.04-2.29).136 Maternal exposure to ETS at 
home during pregnancy increases the risk of asthma even in the children of 
non-smoking mothers  (HR 1.34; 95% CI 1.01-1.76).137 As maternal smoking is 
linked to preterm birth, it has been of interest to determine if maternal ETS 
exposure during pregnancy would have this same effect. Maternal ETS 
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exposure has indeed been reported to increase the risk of preterm birth by 20% 
and the risk of stillbirth by 23%.138,139 

2.3.3 TOBACCO SMOKE AND ASTHMA 
 

The relation between tobacco smoke and asthma has been actively studied 
for both ETS and active smoking. This relationship has been studied in 
asthmatics with ETS exposure and in smoking asthmatics. Although study 
results were more consistent for ETS studies, results in active smokers were 
contradictory to some extent. Questionnaires and interviews are the usual 
means to assess smoking habits. Therefore, study bias might be a concern. 
However, self-reported smoking data has been reported to be accurate in 
Finnish adult asthmatics.140  

Several studies have reported that ETS is associated with new asthma onset 
in adults and with an increased asthma symptom score.141,142 A previous study 
from Finland reported that ETS combined with parental asthma increased the 
risk of new asthma onset in adults in an additive manner (OR 12.69, 95% CI 
3.44-46.91).143 A recent report from Northern Europe stated that ETS at home 
was linked to an increased risk of current asthma and asthma symptoms.144 
Accordingly, parental tobacco smoke exposure has been found to increase the 
risk of new asthma onset in a cumulative dose-responsive association in 
children.145 

Many asthmatics smoke despite the knowledge that smoking worsens the 
outcome of asthma in many ways. The prevalence of current smoking in 
asthmatics ranges from 20-35%, which is similar to the smoking prevalence in 
the general population.146 Current smoking is associated with new asthma 
onset and poor asthma control.43,147 In a previous Finnish study in adults, the 
risk of new asthma onset was increased in both current and former smokers 
and was stronger in the latter group.148  

Smoking asthmatics have poorer symptom control, increased hospital 
admission rates due to asthma, and increased risk of mortality when compared 
with non-smoking asthmatics.146,149,150 Previous or current smoking is also a 
risk factor for emergency room care compared to non-smokers.151 However, as 
in chronic rhinitis, not all studies are consistent on the effect of smoking on 
asthma. Rönmark et al. did not find smoking as a risk factor for current asthma 
in a large epidemiological study, with current asthma defined as having 
physician-diagnosed asthma and concomitant asthma medication use or 
reported symptoms.117  

Asthma may be severe if asthma is not controlled despite adequate 
treatment and if other possible confounding factors are assessed and handled 
as needed; 3.7% of asthmatics suffer from severe asthma.21,152 Some asthmatics 
smoke despite severe asthma. The prevalence of current smoking in severe 
asthma was 9% in British Thoracic Society (BTS) Difficult Asthma Database. 
In this study that assessed smoking habits and severe asthma, current smoking 



 

27 
 

increased the risk of being symptomatic (as measured with Asthma Control 
Questionnaire) compared with non-smokers (ACQ score 4.1 in current 
smokers with severe asthma, 3.2 in ex-smokers with severe asthma and 2.9 in 
never-smokers with severe asthma, p<0.001). In addition to being more 
symptomatic, poorer QoL was also observed among current smokers. These 
associations were not observed when comparing ex-smokers to non-smokers 
among patients with severe asthma.146 

Active smoking impairs response to steroid treatment, which explains in 
part why smokers have poor symptom control.153,154 In a recent real-life study 
from Italy, men with asthma smoked more often than women with asthma. 
Heavy smoking asthmatics had higher BMI and were older compared to non-
smoking asthmatics. Consistent with previous studies, a smoking history >10 
pack-years increased the risk of airflow limitation. However, smokers did not 
suffer from asthma exacerbations compared to non-smoking asthmatics in 
this real-life study, which was in contrast to previous findings.155 Similar 
results were reported from a large Nordic study (the Copenhagen General 
Population study), where the risk of asthma exacerbations was not related to 
smoking habits.150 

Although several studies have demonstrated an association between 
current smoking and poorer asthma outcomes, the effect of smoked pack-
years has not been evaluated as often. A recent report from the Finnish 
Seinäjoki Adult Asthma Study (SAAS) on adult-onset asthma found a smoking 
history >20 pack-years to be a significant predictor of respiratory-related 
hospitalization.156 Parallel to this finding, Westerhof et al. reported that 
smoking history predicts more severe disease in adult-onset asthma in a dose-
dependent manner, with an OR of 1.4 for every 10 pack-years smoked in a 
study conducted in the Netherlands. 157 

Smoking cessation should be a goal in asthma treatment. There is some 
evidence supporting the effectiveness of smoking cessation on clinical 
outcomes in asthma, although many studies were only of short duration. Lung 
function, steroid sensitivity, and symptoms improve after smoking cessation, 
and ex-smokers have better asthma control compared to current smokers.158 
Reports suggest that both clinical outcomes and corticosteroid sensitivity in 
asthmatics who are former smokers lie between those of currently smoking 
and non-smoking asthmatics.146 As measured by lung function, smoking 
cessation has positive effects already in a few weeks.159 However, smoking 
asthmatics have poor smoking cessation rates.160 
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2.3.4 TOBACCO SMOKE AND CHRONIC RHINITIS 
 

In addition to asthma, tobacco smoke has also been of interest in chronic 
rhinitis. ETS has been reported to be a risk factor for chronic rhinitis both in 
children and adults and to increase the risk of rhinitis symptoms.90,144,161  

Studies on active smoking have not been as consistent. Eriksson et al. 
reported that the prevalence of chronic rhinitis was lowest in non-smokers and 
highest in heavy smokers (18.5% vs 34.5%; p<0.001), and a study in 
adolescents found active smoking to be a risk factor for chronic rhinitis (OR 
1.61, 95% CI 1.33-1.92).162,163 In a large epidemiological survey in France, active 
smoking was associated with current rhinoconjunctivitis. In addition, smoking 
was also a risk factor for severe rhinoconjunctivitis, defined as current 
rhinoconjunctivitis with daily interference in activities during the past year.164 
A study in patients with allergic rhinitis reported an association of asthma 
onset and smoking. 145 However, a recent large epidemiological study did not 
find active smoking as a risk factor for rhinitis.117 The healthy smoker effect 
has been discussed in chronic rhinitis. Some people with chronic rhinitis may 
not start smoking because of their symptoms, or they could quit smoking 
because of their symptoms; this phenomenon may explain some of this 
controversy.163 
 

2.4 OCCUPATIONAL EXPOSURE TO VGDF 

2.4.1 IMPACT OF VGDF EXPOSURE ON HEALTH  
 

Occupational exposure, meaning exposure in an occupation to VGDF or to 
a specific exposure can be assessed with questionnaire-based studies. This 
possible exposure at work can also be estimated by reported professions in the 
Job Exposure Matrix (JEM) when each job category is weighed for biological 
dusts, mineral dusts, and gases/fumes.165  Reported exposure to VGDF has 
been tested in performance against a JEM and was moderately sensitive, and 
therefore is useful in epidemiological studies.166 

The prevalence of occupational exposures has been reported to be 27-35% 
in the general population in studies conducted in Finland and Sweden .167,168 
In a random sample of adults with COPD, the prevalence of VGDF exposure 
was 55%169; such exposure was even up to 75% in adults with rheumatoid 
arthritis170. In a recent study report from Denmark, smokers reported VGDF 
exposure more often than non-smokers.171 

Occupational exposure to VGDF is associated with several adverse health 
outcomes and respiratory illness. Such exposure increases the risk of COPD 
and emphysema and is associated with respiratory-related work disability in 
analyses adjusted for gender, age, and smoking status among COPD patients. 



 

29 
 

165,169,172 An increased risk for airflow obstruction has also been suggested in 
those exposed to VGDF, but this could not be confirmed in non-smokers.173 
The recent FinEeS study similarly reported that occupational exposure to 
VGDF was a risk factor for attacks of breathlessness and dyspnoea measured 
as modified medical research council dyspnoea scale, mMRC 174 
Occupational exposures are also associated with cough, wheezing, and nasal 
symptoms.175,176 This association was also confirmed in a population-based 
cohort in Singapore with a low prevalence of atopic illness. Exposure to 
vapours increased the risk of chronic cough and adult-onset asthma 
significantly (OR 1.34-1.55).177 

Some studies have assessed health-related outcomes by VGDF exposure in 
smokers. VGDF exposure reportedly increases the risk of chronic productive 
cough both in smokers and non-smokers.171 Smoking in combination with 
VGDF exposure is associated with an accelerated rate of annual decline in lung 
function (FEV1). The same study found approximately the same FEV1 deficit 
in current smokers with a 20-pack-year history as in non-smoking workers 
with a history of intermediate or high VGDF exposure.178 Consistent with these 
findings, a recent study conducted in Denmark suggested an increased risk for 
airway obstruction in smokers with VGDF exposure.179  

In a study conducted in male patients with rheumatoid arthritis, combined 
exposure to smoking and VGDF increased rheumatoid factor levels in both 
smokers and non-smokers, but more so in the former group.170 

VGDF exposure is also associated with an increased risk of respiratory work 
disability. In a study conducted in the Swedish part of the international 
European Community Respiratory Health Survey (ECRHS), respiratory work 
disability, defined as a reported job change or work loss due to breathing 
affected by a job, self-reported exposure to VGDF was strongly associated with 
respiratory work disability (prevalence ratio (PR) 4.3; 95% CI 2.2-8.6).180 

Prior asthma or hay fever influences whether a person takes a high-risk job. 
Prior hay fever decreased the likelihood of taking a high-risk job over a 
reference level job by 23% (RR 0.77, 95% CI 0.0.62-0.96) as occupations were 
categorized using an asthma specific job-exposure matrix. This association 
was not observed in those with prior asthma symptoms.181   

2.4.2 IMPACT OF VGDF EXPOSURE ON ASTHMA  
 

The association between occupational factors, respiratory symptoms, and 
asthma is well established.182,183 Although work-related asthma symptoms are 
common, occupational asthma is seldom confirmed. When pre-existing 
asthma is worsened by work-related factors, this is called work-exacerbated 
asthma. Differentiating between these two is not always straightforward.184 
Occupational exposure may be related to 16-25% of all adult-onset asthma 
cases.183,185 In occupational asthma, complete avoidance of the exposure in 
question remains the recommended treatment option. 14 
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In work-exacerbated asthma, optimizing standard asthma management 
and minimizing occupational exposure is recommended.184 Both occupational 
asthma and work-exacerbated asthma are associated with increased 
healthcare visits and even 10 times greater costs compared to asthma that is 
not related to work.184 

A population-based Swedish study revealed that VGDF exposure is 
associated with asthma (OR 1.31, 95% CI 1.04-1.64) and with concomitant 
asthma and chronic rhinitis (OR 1.50, 95% CI 1.22-1.86).15 In another study on 
incident asthma, occupational exposure to VGDF increased the risk of incident 
asthma (hazard ratio [HR] 1.8, 95% CI 1.4-2.3) in adults. The risk of new 
asthma onset was especially increased in men (HR 2.3, 95% CI 1.5-3.3) when 
compared with women (HR 1.6, 95% CI 1.2-2.1).186  

The prevalence of VGDF exposure is similar in asthmatics as in the general 
population. In the SAAS, 22.7% of asthmatics reported occupational exposure 
to VGDF.187 In a Swedish adult asthma cohort, VGDF exposure was reported 
by 39.7% of asthmatics; 62.9% of men reported VGDF exposure compared to 
21.0% in women. 188(p1) 

In a study analysing data from ECRHS II that assessed occupational risk 
factors for sickness absence, 37.8% of currently employed responders with 
asthma reported VGDF exposure. VGDF exposure was a risk factor for 
respiratory sickness absence in asthmatics (OR 1.96, 95% CI 1.06-3.64).189 

Although previous studies have shown an association of occupational 
exposures with new asthma onset, work-exacerbated asthma, and increased 
risk of sickness absence in asthmatics, the possible association of VGDF 
exposure with increased asthma symptoms in physician-diagnosed asthma 
has not been studied extensively. In addition, the effect of combined exposure 
to tobacco smoke and VGDF on the prevalence of current asthma and asthma-
related symptoms in adult asthmatics is not known.  

2.4.3 IMPACT OF VGDF EXPOSURE ON CHRONIC RHINITIS 
 

Occupational exposure is associated with nasal symptoms and increased 
risk of chronic rhinitis. In the Swedish OLIN studies on population-based 
cohorts, exposure to VGDF was associated with chronic rhinitis in men (OR 
1.35, 95% CI 1.04-1.75) but not in women.15 In a study conducted in the 
currently employed (European Community Respiratory Health Survey II), 
35.3% of responders with chronic rhinitis reported VGDF exposure. In this 
study population, high VGDF exposure was also related to increased risk of 
sickness absence among responders with chronic rhinitis (OR 1.87, 95% CI 
1.02-3.42).189 However, not all studies are consistent with this observed 
association. A large Swedish epidemiological study did not report VGDF 
exposure with current rhinitis. Thus, the association between occupational 
VGDF exposure and chronic rhinitis requires further evaluation.117 
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Chronic rhinitis that develops due to workplace exposure and sensitization 
to workplace allergens or irritants is called occupational rhinitis. Several 
exposures are associated with a high prevalence of occupational rhinitis, such 
as laboratory animals, cleaning products, and flour. The primary therapy for 
occupational rhinitis is exposure avoidance. Occupational rhinitis may co-
exist with occupational asthma, and rhinitis symptoms can precede asthma 
symptoms. 107 
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3 AIMS OF THE STUDY 

 
1. To assess the prevalence trends of asthma and asthma symptoms 

in the general population in Helsinki in 1996-2016.  
    

2. To assess the prevalence trends of asthma symptoms in asthmatics 
in Helsinki in 1996-2016.  

 
3. To evaluate if the age at asthma diagnosis is associated with the 

prevalence of asthma symptoms.  
 

4. To evaluate if combined exposure to tobacco smoke and VGDF is 
associated with the prevalence of current asthma among 
responders with physician-diagnosed asthma.  
 

5. To assess if exposure history would be associated with reported 
symptoms in responders with current asthma.  

 
6. To investigate if combined exposure to tobacco smoke and VGDF is 

associated with the prevalence of chronic rhinitis and rhinitis 
symptoms. 
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4 STUDY SUBJECTS AND METHODS 

4.1. STUDY DESIGN AND POPULATION 

     This research is part of a large epidemiological study in Finland, Estonia, 
and Sweden (FinEsS) which began in 1996.7 In the city of Helsinki, three cross-
sectional postal surveys were mailed in 1996, 2006, and 2016 to a random 
adult population aged 20-69 years. In 2016, Western Finland (Hospital 
Districts of Seinäjoki and Vaasa) joined the study via a similar postal 
questionnaire at the same time with Helsinki survey.  
    Population samples were obtained from Statistics Finland. Ten-year age 
cohorts were used to randomize the population samples. The overall gender 
distribution in the population was considered. Surveys were conducted in 
early spring (February-March) before the pollen season. The study 
questionnaire was mailed to 8000 participants in 1996 and 4000 in 2006 in 
Helsinki. In 2016, the questionnaire was mailed to 8000 participants both in 
Helsinki and in Western Finland.  

The studies in this research include responders from Helsinki and Western 
Finland. Helsinki is the capital of Finland and is the most urban area in the 
country. The Western Finland sample was obtained from the Seinäjoki and 
Vaasa hospital districts, which consists of countryside and smaller cities 
(Figure 1). 

The invited individuals could respond by mail in 1996 and 2006 and by 
mail or via the internet in 2016. Responders could answer in Finnish or 
Swedish in 1996 and 2006. In 2016, responses in English were also accepted. 
Reminders were sent twice each study year.  
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Table 1. Responders included in the analyses in the original publications I-IV. 
 
Study Included in the analyses n 
I All responders from 1996, 2006, and 2016 Helsinki 

cohorts  
6058 in 1996 
2449 in 2006 
3998 in 2016 

II Responders from Helsinki and Western Finland 
cohorts with physician-diagnosed asthma; those who 
did not report their age at asthma diagnosis or 
smoking habits were excluded (n=64) 

842 

III Responders from Helsinki and Western Finland 
cohorts with physician-diagnosed asthma; those who 
did not report their smoking habits or exposure status 
to VGDF were excluded (n=70) 

836 

IV All responders from the 2016 Helsinki cohort, those 
who did not report exposure status to tobacco smoke 
and VGDF were excluded (n=510) 

3488 

 

Figure 1: The study areas. 
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4.2. QUESTIONNAIRES AND DEFINITIONS 

The Finnish version of the FinEsS postal questionnaire contained 20 questions 
on respiratory symptoms, asthma, COPD, smoking habits, and occupation in 
1996 and 2006.7 In 2016, the survey contained 38 questions, as additional 
questions on occupational and environmental exposure, nasal symptoms, 
allergy, and co-morbidities were included. The questionnaires used are 
provided in the Appendices. 
 
The common variables based on questionnaires were defined as follows.  

 
Physician-diagnosed asthma. An affirmative answer to ‘Have you been 
diagnosed by a doctor as having asthma?’ 
Current asthma. Reporting asthma in combination with a positive answer 
to at least one of the following questions: (1) ‘have you had shortness of 
breath during the last 12 months?’, (2) ‘have you had any wheeze during the 
last 12 months?’, or (3) ‘do you currently use asthma medication?’   
Age at asthma diagnosis. ‘What age were you when asthma was 
diagnosed?’  
Child-diagnosed asthma. ‘Reporting age at asthma diagnosis at 0-17 
years’ 
Adult-diagnosed asthma. ‘Reporting age at asthma diagnosis at 18-69 
years’ 
Asthma medication use. ‘Do you currently use asthma 
medication (permanently or as needed)?’  
Allergic rhinitis. ‘Have you been diagnosed by a doctor as having allergic 
rhinitis caused by pollen (caused by e.g. birch, grass, mugwort)?’ or ‘Have 
you been diagnosed by a doctor as having another allergic rhinitis (caused by 
cat or dog, but not caused by pollen)?’  
Nasal Congestion. ‘Have you had longstanding nasal congestion?’ 
Runny Nose. ‘Have you had longstanding rhinitis?’ 
Chronic rhinitis. ‘Have you had longstanding nasal congestion?’ or ‘Have 
you had longstanding rhinitis?’  
Family history of asthma. ‘Have any of your parents, brothers, or sisters 
now or previously had asthma?’  
Co-existing COPD. ‘Have you been diagnosed as having chronic 
bronchitis, chronic obstructive pulmonary disease (COPD), or emphysema by 
a doctor?’  
Smoker. ‘Current smoker or having stopped smoking during the last year.’ 
Ex-smoker. ‘Stopped smoking more than 12 months prior to the study.’ 
Non-smoker. ‘Neither current smoker nor ex-smoker.’ 
Exposure to environmental tobacco smoke. ‘An affirmative answer to 
either exposure to tobacco smoke at work or home’ 
Occupational exposure to VGDF. ‘Does your working environment have 
now or has there previously been a lot of vapours, gases, dusts, or fumes?’  
Combined exposure to VGDF and smoking. ‘An affirmative answer to 
occupational exposure to VGDF and current smoking’ 
Combined exposure to VGDF and ETS. ‘Affirmative answer to 
occupational exposure to VGDF and ETS’ 
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Unexposed. ‘Negative answer to exposure to VGDF, ETS, and being neither 
a smoker nor an ex-smoker’ 
No exposure. ‘No exposure based on reported profession and 
categorization in job exposure matrix’ 
Low exposure. ‘Low exposure (1-3) based on reported profession and 
categorization in job exposure matrix’ 
High exposure. ‘High exposure (4-6) based on reported profession and 
categorizition in job exposure matrix’ 
Living in a rural area in childhood. ‘Did you live in the countryside 
(not in a city or suburb) during your first five years of life?’  
Living on a farm in childhood. ‘Did you live on a farm during your first 
5 years of life?’ 
Exercise per week. ‘Exercise in your leisure time: How often do you 
exercise at least 30 minutes so that you are at least slightly short of breath 
and get sweaty in a week?’  
Attacks of breathlessness. ‘Do you have now, or have you had asthma 
symptoms during the last 12 months (breathlessness with or without cough 
or wheezing)?’  
Wheeze. ‘Have you had wheezing or whistling in your chest at any time in 
the last 12 months?’  
Asthmatic wheeze. Reporting wheeze and affirmative responses to ‘Have 
you been at all breathless when the wheezing sound was present?’ and ‘Have 
you had this wheezing or whistling when you did not have a cold?’  
Longstanding cough. ‘Have you a had longstanding cough during the last 
12 months?’  
Sputum production. ‘Do you bring up phlegm on most days during 
periods of at least three successive months?’  
Dyspnoea in cold. ‘Do you usually have dyspnoea or severe cough in cold 
weather?’  
Dyspnoea in exercise. ‘Do you usually have dyspnoea or severe cough 
during exercise?’  
Dyspnoea . ‘Do you have to walk slower than other people of 
your age because of dyspnoea?’  
Morning dyspnoea. ‘Have you awakened with a feeling of tightness in 
your chest during the past 12 months?’  
Multiple asthma symptoms. ‘Reporting affirmative answer to three or 
more questions on different asthma symptoms’ 
 

 
 

 
 
 
 
 



 

37 
 

4.3.  STATISTICAL ANALYSES 

Statistical analyses were conducted with SPSS Statistics versions 23-25.  
The study populations were described with descriptive statistics (i.e. 
frequencies and percentages). The chi-square test was used to compare 
categorical groups. t-test and Mann-Whitney test were utilized, respectively, 
to compare normally and non-normally distributed continuous variables 
between two categorical variables. A p-value <0.05 was considered 
statistically significant. We used multivariable binary logistic regression to 
determine independent associations between covariates in ORs and 95% CIs. 
The covariates were included in the model by potential confounding effect 
measured by individual statistical associations with the outcome variable and 
previous knowledge from the literature and clinical experience. Subjects with 
incomplete data on age at asthma diagnosis (II), smoking habits (II, III, 
IV), and occupational exposure (III, IV) were excluded from analyses. 
Sensitivity analyses were conducted by excluding subjects with co-existing 
COPD (II, III) and by conducting analyses only in responders with current 
asthma (II).  
We utilized job exposure matrix to assess the exposure in reported jobs. 
Reported job titles were categorized according to the International Standard 
Classification of Occupants (ISCO) codes. Then categorization was scored to 
high (4-6), low (1-3) or no exposure (0) according to exposure to VGDF in 
reported professions.  
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4.4. ETHICAL CONSIDERATIONS 

    The Coordinating Ethics Committee of Helsinki and Uusimaa Hospital 
District (200/13/03/00/2015) approved the study. The invitation mail asking 
to participate in the study included precise information about the study. The 
decision of the subject to reply was considered as informed consent.  
   We planned to do a non-responder analysis with a telephone interview in a 
sample of non-responders to rule out the possibility that subjects with 
physician-diagnosed asthma or asthma symptoms would have been more 
likely to respond to the study, but ethical permission was denied. Instead, we 
analysed the available information of non-responders (gender, age, 
socioeconomic status based on the postal code). We found that native Finnish 
or Swedish speakers were more likely to respond compared to those with other 
native languages. The oldest responded more actively compared to the 
youngest subjects. We analysed separately asthma prevalence and smoking 
habits among respondents to the first, second, and third mailing of the 
questionnaire to adjust for possible differences in response rates. Those who 
responded to the third mailing were more likely to be smokers than 
respondents to the first and second mailings (30.2%, 22.7%, 23.9%, 
respectively; p=0.013). We did not find any significant differences in asthma 
prevalence when responders to first, second, and third mailings were 
compared. 
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5. RESULTS 

5.1 DEMOGRAPHICS OF THE STUDY POPULATION 

Response rate declined by study year from 75.9% in 1996 to 61.7% in 2006 
and to 50.3% in 2016 in Helsinki. In Western Finland, 52.3% responded in 
2016. Gender distribution in responders did not change by study year in 
Helsinki. The mean age of the responders increased slightly and was 42.4 years 
in 1996, 45.3 years in 2006, and 45.3 years in 2016. The prevalence of smoking 
declined in all responders in Helsinki during the 20-year follow-up period. We 
have no data from 1996 or 2006 on exposure to ETS or VGDF. Demographics 
of the study cohorts are provided in Tables 2, 3, 4, and 5. 

In addition to evaluating occupational exposure by responses to the 
question on occupational exposure to VGDF, we used reported professions 
categorized with a JEM. A total of 502 responders with physician-diagnosed 
asthma reported their professions. Based on profession, 53.5% of these were 
categorized as No exposure, 36.5% as Low exposure, and 10.0% as High 
exposure (III). 

Exposure was also assessed as cumulative exposure to 0-3 (smoker/ex-
smoker, ETS, VGDF) exposures in regression analyses (III). 
 

 
Table 2: Demographics of responders in Helsinki cohort 1996-2016  
(I, IV)  
 

 1996 2006 2016 
N  6058 2449 3998 
Mean (SD) age, y 42.4 (13.2) 45.3 (14.1) 45.3 (14.7) 
Male, N (mean age, y) 2598 (42.9) 1084 (44.3) 1693 (42.3) 
Family history of asthma 1094 (18.1) 483 (19.7) 913 (22.8) 
BMI, mean (SD)  No data No data 25.5(7.4) 
Smokers 2076 (34.5) 687 (29.0) 986 (24.7) 
Ex-smokers 1074 (18.8) 549 (23.6) 883 (22.1) 
Non-smokers 2910 (48.0) 1214 (49.6) 2176 (54.4) 
ETS exposure No data No data 655 (16.4) 
VGDF exposure  No data No data 1037 (25.9) 
Combined exposure to 
ETS and VGDF 

No data No data 338 (8.5) 

Combined exposure to 
smoking and VGDF 

No data No data 321 (8.0) 

SD= standard deviation, BMI = body mass index, ETS = environmental tobacco smoke, VGDF = vapours, gases, dusts, 

and fumes, y = years. All values are N(%) unless otherwise indicated 
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Table 3. Demographics of responders with physician-diagnosed asthma in 
the Helsinki and Western Finland cohort in 2016 

 Helsinki Western 
Finland 

N  415 427 
Median age, y 44.0 51.0 
Median age at asthma 
diagnosis, y 

 20.0    26.0 

Male 184 (44.3) 185 (43.3) 
BMI, Mean (SD)        26.0   27.4 
Asthma medication 
use 

295 (71.1) 321 (75.2) 

Family history of 
asthma 

175 (42.2) 200 (46.8) 

COPD 37 (8.9) 43 (10.1) 
Allergic rhinitis 266 (64.1) 221 (51.8) 
Chronic rhinitis 239 (57.6) 240 (56.2) 
Smokers 116 (28.0) 81 (19.0) 
Ex-smokers 108 (26.0) 143 (33.5) 
Non-smokers 191 (46.0) 203 (47.5) 
VGDF exposure 138 (33.3) 180 (42.2) 

SD= standard deviation, BMI = body mass index, COPD = chronic obstructive pulmonary disease, VGDF = vapours, 

gases, dusts, and fumes, y = years.  All values are N (%) unless otherwise indicated. 

 

Table 4: Demographics of responders with physician-diagnosed asthma in the 
Helsinki and Western Finland cohort in 2016 stratified by the age at asthma 
diagnosis (II) 

 All  
     

Childhood-
diagnosed 

asthma 
 

Adulthood-
diagnosed 

asthma 
 

N  842 343 499 
Median age, y 46.2  33.0 56.0 
Median age at asthma 
diagnosis, y 

        25.9    8.0   38.0 

Male     369 (43.8)   183 (53.4)    186 (37.3) 
BMI, Mean (SD)      26.7 (5.3)   25.7 (4.8)    27.4 (5.5) 
Asthma medication 
use 

 616 (73.2) 208 (60.6) 408 (81.8) 

Family history of 
asthma 

 375 (44.5) 153 (44.6) 222 (44.5) 

COPD 80 (9.5) 9 (2.6) 71 (14.2) 
Allergic rhinitis 487 (57.8) 242 (70.6) 245 (49.1) 
Chronic rhinitis 479 (56.9) 168 (49.0) 311 (62.3) 
Smokers 197 (23.4) 89 (25.9) 108 (21.6) 
Ex-smokers 251 (29.8) 78 (22.7) 173 (34.7) 
Non-smokers 394 (46.8) 176 (51.3) 218 (43.7) 
VGDF exposure 318 (39.0) 106 (31.5) 212 (44.3) 

SD= standard deviation, BMI = body mass index, COPD = chronic obstructive pulmonary disease, VGDF = vapours, 

gases, dusts, and fumes, y = years.  All values are N (%) unless otherwise indicated. 
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Table 5: Demographics of responders with physician-diagnosed asthma and 
current asthma in the Helsinki and Western Finland cohort in 2016 excluding 
responders with no data on ETS or VGDF exposure (III) 

 
 Physician-

diagnosed 
asthma 

Current    
asthma 

N  836 685 
Median age, y 46.5 49.0 
Male 367 (43.9) 282 (41.2) 
BMI, Mean  26.7 26.9 
Asthma medication use 611 (73.1) 611 (89.2) 
Family history of asthma 371 (44.4) 323 (47.2) 
COPD 79 (9.4) 76 (11.1) 
Allergic rhinitis 480 (57.4) 402 (58.7) 
Chronic rhinitis 474 (56.7) 415 (60.6) 
Smokers 187 (22.4) 160 (23.4) 
Ex-smokers 247 (29.5) 202 (29.5) 
Non-smokers 402 (48.1) 323 (47.2) 
ETS exposure 139 (16.6) 120 (17.5) 
VGDF exposure 243 (29.1) 208 (30.4) 
Combined exposure to ETS 
and VGDF 

76 (9.1) 68 (9.9) 

Combined exposure to 
smoking and VGDF 

87 (10.4) 78 (11.4) 

BMI = body mass index, COPD = chronic obstructive pulmonary disease, ETS = environmental tobacco smoke, 

VGDF= vapours, gases, dusts, and fumes, y = years. All values are N (%) unless otherwise indicated. 

 
 
In addition to evaluating occupational exposure by responses to the 

question on occupational exposure to VGDF, we used reported professions 
categorized with a JEM. A total of 502 responders with physician-diagnosed 
asthma reported their professions. Based on profession, 53.5% of these were 
categorized as No exposure, 36.5% as Low exposure, and 10.0% as High 
exposure (III). 

Exposure was also assessed as cumulative exposure to 0-3 (smoker/ex-
smoker, ETS, VGDF) exposures in regression analyses (III). 
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5.2 ASTHMA AND ASTHMA SYMPTOMS

5.2.1 PREVALENCE OF ASTHMA

The prevalence of physician-diagnosed asthma increased in Helsinki from 
1996 to 2006 but stabilized in 2016. Current asthma prevalence increased in a 
similar pattern (Figure 2). Asthma medication use was reported by 6.0% of all 
responders in 1996, 9.4% in 2006, and 11.6% in 2016 (I).

In 1996, asthma and current asthma (p=0.006) were more prevalent in 
women (p=0.007 and p=0.006, respectively, compared to men). There was no 
gender difference in 2006 and 2016 (Figure 2). 

Figure 2: The prevalence (%) of asthma and current asthma in Helsinki 
1996-2016 stratified by gender. p-values (below figure) are shown for 
comparisons between genders. 

When stratified by smoking habits, the increase in asthma prevalence 
plateaued in non-smokers (6.4% in 1996, 9.0% in 2006, and 9.2% in 2016). 
The prevalence still increased in smokers (6.3% in 1996, 10.8% in 2006, and 
13.5% in 2016). The increase in asthma prevalence between 2006 and 2016 
was observed specifically in smoking men (5.7% in 1996, 9.2% in 2006, and 
14.2% in 2016). A similar trend was not observed as clearly for smoking women 
(6.9% in 1996, 12.4% in 2006 and 12.8% in 2016) (I). 

As asthma was stratified by self-reported rhinoconjunctivitis to allergic and 
non-allergic asthma, the increase seen from 1996 to 2006 had plateaued till 
2016 (4.7% in 1996, 7.6% in 2006 and 7.5% in 2016, in statistical comparison 
between 1996 and 2006 p<0.001). Non-allergic asthma has increased still 
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from 1.7% in 1996 to 2.2% in 2006 and 2.8% in 2016. The increase was 
significant from 1996 to 2016 (p<0.001).

In all responders, asthma prevalence is given in Figure 3 for the combined 
Helsinki and Western Finland cohort in 2016. Physician- diagnosed asthma 
was reported by 11.1% and current asthma by 9.0% of the responders. There 
was no difference between genders. Current asthma was more often reported 
in females compared to males (9.7% vs 8.1%, p=0.01). Adulthood-diagnosed 
asthma was more common in women (7.2% vs 5.2%; p<0.001) and childhood-
diagnosed asthma was more common in men (5.1% vs 3.7%; p=0.002) (Figure 
3) (II).

Childhood-diagnosed asthma was reported by 40.7% and adulthood-
diagnosed asthma by 59.3% of the responders ever been diagnosed with 
asthma by a physician. A gender difference was observed, as 49.6% of men 
with asthma reported childhood-diagnosed asthma compared with 50.4% who 
reported adult-diagnosed asthma. In women with asthma, adulthood-
diagnosed asthma was more prevalent than childhood-diagnosed asthma 
(66.2% vs 33.8%, p<0.001) (II).

Figure 3: Asthma prevalence (%) in all responders in Helsinki and Western 
Finland cohort in 2016 stratified by gender and age at asthma diagnosis. p-
values (below figure) are shown for comparisons between genders (III).

In the combined cohort of Helsinki and Western Finland samples, the 
prevalence of current asthma was 82.2% in responders ever been diagnosed 
with asthma by a physician. Current asthma was more prevalent in women 
with asthma than in men (86.0% vs 77.2%; p=0.001) (II).

As the prevalence of current asthma was analysed by exposure status in the 
Helsinki and Western Finland cohort, the prevalence increased by different 
exposures. Smoking or exposure to ETS, VGDF, or combined exposure to 
VGDF with ETS or smoking increased the prevalence of current asthma 
compared with the unexposed in all responders who were ever diagnosed with 
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asthma (Table 6). In men, the increase reached significance in smokers with 
VGDF exposure when compared with the unexposed. In women, the 
prevalence of current asthma increased significantly in smokers and in those 
with VGDF exposure (Table 6) (III). 
 
 

Table 6: Prevalence (%) of current asthma in responders who were ever 
diagnosed with asthma by a physician in Helsinki and Western Finland cohort. 
p-values are provided between unexposed and those with tobacco smoke, 
VGDF exposure below the prevalence value, or both. 

 
  
  

Un-
exposed 

Ex-
smoker,   

Smoker, 
  

ETS,  
  

VGDF,   VGDF+
ETS,  
  

VGDF+ 
smoker, 
  

Current 
asthma  

176 (77.9)  209 
(82.3)  
0.227  

160 (85.6)  
0.046*  
 

120 
(86.3)  
0.045* 

208 
(85.6)  
0.030*  

68 (89.5) 
 0.027*  
 

76  
(89.4)  
0.017*  
 

Male with 
current 
asthma  

56  
(75.7) 

97 
(77.6)  
0.756  
 

80 (80.8)  
0.417  
 

51 (85.0) 
0.183  

101 
(78.9)  
0.596  

32 
(86.5)  
0.187  
 

51 
(89.5)  
0.044*  
 

Female 
with 
current 
asthma 

120 (78.9)  112 (86.8)  
0.084  

80 (90.9)  
0.017* 
 

69 
(87.3)  
0.117  

107 
(93.0)  
0.001* 

36 
(92.3)  
0.055  
 

27  
(90.0)  
0.162  
 

ETS = environmental tobacco smoke, VGDF = vapours, gases, dusts, and fumes. All values are N(%), *p<0.05 

 

5.2.2 PREVALENCE AND RISK FACTORS OF ASTHMA SYMPTOMS 
 

The increase observed in the prevalence of asthma-related respiratory 
symptoms in Helsinki from 1996 to 2006 stabilized between 2006 and 2016 
in the general population. The prevalence decreased from 2006 to 2016 in five 
of the eight analysed symptoms (sputum production, wheeze, dyspnoea in 
exercise, chest tightness in the morning, mMRC ), and in reporting multiple 
symptoms. The prevalence of different asthma-related symptoms in the 
general population is shown in Table 7 (I). 

The prevalence of asthma symptoms decreased markedly in 1996-2016 in 
responders with physician-diagnosed asthma in Helsinki. In all responders 
who were ever diagnosed with asthma by a physician, the prevalence of attacks 
of breathlessness, past year wheeze, chest tightness in the morning, dyspnoea 
mMRC  and multiple symptoms decreased during the follow-up period. The 
prevalence of longstanding cough decreased from 1996 to 2006 but remained 
the same in 2016 (Table 8) (I). 
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Table 7. Prevalence (%) of respiratory symptoms in Helsinki 1996-2016 in 
the general population. 

 
 1996 2006 2016 p* p# 
Attacks of 
breathlessness 

12.9 15.1 14.4 0.007 0.383 

Longstanding 
cough 

19.9 18.9 18.0 0.284 0.367 

Sputum 12.1 11.1 8.2 0.068 <0.001* 
Wheeze 22.0 22.1 18.9 0.026* 0.002* 
Dyspnoea in 
exercise 

17.9 18.7 16.4 0.385 0.018* 

Dyspnoea in cold 12.6 12.7 16.0 0.863 <0.001* 
Chest tightness 
in the morning 

25.0 24.2 21.4 0.447 0.009* 

Dyspnoea 
mMRC  

13.8 13.5 8.4 0.650 <0.001* 

Multiple 
symptoms (>3) 

21.6 22.9 20.0 0.190 0.005* 

p*= comparison 1996 vs 2006 p#= comparison 2006 vs 2016, *p<0.05 
 

 
Table 8. The prevalence (%) of asthma-related symptoms in responders with 
physician-diagnosed asthma in Helsinki 1996-2016. 

 
 1996 2006 2016 p* p# 
Attacks of 
breathlessness 

75.6 69.0 59.3 0.065 0.012* 

Longstanding 
cough 

43.0 34.7 34.6 0.038* 0.971 

Sputum 38.2 31.8 26.3 0.103 0.125 
Wheeze 71.6 62.4 52.2 0.016* 0.010* 
Dyspnoea in 
exercise 

60.3 55.9 48.1 0.273 0.049 

Dyspnoea in 
cold 

55.3 47.8 53.1 0.064 0.182 

Chest tightness 
in the morning 

63.1 52.2 43.5 0.007* 0.028* 

Dyspnoea 
 

43.5 33.9 23.6 0.016* 0.004* 

Multiple 
symptoms <3 

78.4 71.8 62.2 0.059 0.011* 

p*= comparison 1996 vs 2006 p#= comparison 2006 vs 2016, *p<0.05 
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Table 9: Prevalence (%) of asthma symptoms in responders with physician-
diagnosed asthma stratified by the age at asthma diagnosis in Helsinki and 
Western Finland cohorts combined data in 2016.  
 
 

 Childhood-
diagnosed   
asthma N=343  

Adulthood-
diagnosed 
asthma N=499  

p 

Attacks of breathlessness  183 (53.4) 369 (73.9) <0.001* 
Longstanding cough  88  (25.7) 209 (41.9) <0.001* 
Sputum  75 (21.9) 182 (36.5) 0.006* 
Wheeze    158 (46.1) 294 (58.9) <0.001* 
Dyspnoea in exercise   162 (47.2) 282 (56.5) 0.046* 
Dyspnoea in cold    152 (44.3) 285 (57.1)  0.002* 
Chest tightness in the 
morning    

119 (34.7) 223 (44.7) 0.001* 

  52 (15.2) 176 (35.3) 0.007* 
Asthmatic wheeze   82 (23.9) 145 (29.1) 0.034* 

All values are N (%). mMRC= modified medical research council dyspnoea scale. p-values are age-adjusted and 

provided from comparisons between responders with child- and adult-diagnosed asthma. *p<0.05 

 
 
As different asthma symptoms were analysed in groups stratified by asthma 
diagnosis age, all analysed symptoms were more prevalent in adult-diagnosed 
asthma in the Helsinki and Western Finland cohorts combined data among 
responders who were ever diagnosed with asthma (Table 9) (II). The results 
were similar in responders with current asthma, stratified by age at asthma 
diagnosis. Adulthood-diagnosed asthmatics reported longstanding cough 
(45.6% vs 30.8%, p<0.001), sputum production (40.0% vs 27.5%, p=0.001), 
dyspnoea 2 (38.9% vs 19.4%, p<0.001), and attacks of breathlessness 
(82.9% vs 74.1%, p=0006) more often compared to childhood-diagnosed 
asthmatics. 

The prevalence of asthma symptoms in men and women stratified by age 
at asthma diagnosis in the Helsinki and Western Finland cohort in 2016 is 
shown in Figures 3 and 4. Some gender differences were seen in childhood-
diagnosed asthma as dyspnoea in cold, dyspnoea in exercise, and attacks of 
breathlessness were more prevalent symptoms in women (Figure 4). In 
adulthood-diagnosed asthma (Fig. 5), wheeze was more common in men, but 
women more often reported dyspnoea in cold (II). 
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Figure 4: Prevalence (%) of asthma symptoms in responders with childhood-
diagnosed asthma in the Helsinki and Western Finland cohort stratified by 
gender. p-values are shown for comparisons between genders.

Figure 5: Prevalence (%) of asthma symptoms in responders with adult-
diagnosed asthma in the Helsinki and Western Finland cohort stratified by 
gender. p-values are shown for comparisons between genders.
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As the prevalence of different asthma symptoms was analysed by exposure 
status, we observed mainly an increasing trend by exposure (compared with 
the unexposed) in responders with current asthma in Helsinki and Western 
Finland. Combined exposure to VGDF with ETS or smoking increased the 
prevalence of several asthma symptoms (Table 10) (III). 

 
     

Table 10: Prevalence (%) of asthma symptoms in responders with current 
asthma according to exposure history.  

 
 

  Un-
expo-
sed  

 
  

Ex-
smoker 
  
  

Smoker
  

   

ETS  
  
 

  

VGDF  
 
  

  

ETS+ 
VGDF  

  
  

Smoker 
+ VGDF  

  

Attacks of 
breathless-
ness  

139 
(79.0)   

161 
(77.4)   
0.711   

127 
(80.4)   
0.751   

96 
(80.0)  
0.831  

166 
(79.8)  
0.841  

54  
(79.4)  
0.940  

65  
(85.5)   
0.225   

Longstan-
ding cough  

66 
(37.5)   

81 
(38.9)   
0.772   

60 
(38.0)   
0.929   

54 
(45.0)  
0.198  

107 
(51.4)  
0.006*  

33  
(48.5)  
0.116  

36  
(47.4)   
0.144   

Sputum  39 
(22.2)   

76 
(36.5)   
0.002*   

65 
(41.1)   
<0.001*
  

54 
(45.0)  
<0.001*
  

99 
(47.6)  
<0.001*
  

35  
(51.5)  
<0.001*
  

33  
(43.4)   
0.001*   

Wheeze  105 
(59.7)   

132 
(63.5)   
0.446   

122 
(77.2)   
0.001*   

76  
(63.3)  
0.525  

141 
(67.8)  
0.099  

50  
(73.5)  
0.044*  

64  
(84.2)   
<0.001*   

Dyspnoea in 
cold  

108 
(61.4)   

118 
(56.7)   
0.842   

85 
(53.8)   
0.163   

75  
(62.5)  
0.844  

127 
(61.1)  
0.951  

41  
(60.3)  
0.878  

45  
(59.2)   
0.749   

Chest 
tightness in 
the morning  

69 
(39.2)   

89 
(42.8)   
0.478   

91 
(57.6)   
0.001*   

52  
(43.3)  
0.479  

113 
(54.3)  
0.003*  

34  
(50.0)  
0.127  

47  
(61.8)   
0.001*   

Dyspnoea  
  

40 
(22.7)  

74 
(35.6)   
0.006*   

55 
(34.8)   
0.015*   

47  
(39.2)  
0.002*  

83 
(39.9)  
<0.001*
  

32  
(47.1)  
<0.001*
  

30  
(39.5)   
0.007*   

Multiple 
symptoms  

130 
(73.9)   

158 
(76.0)   
0.637   

132 
(83.5)   
0.032*   

98  
(81.7)  
0.118  

170 
(81.7)  
0.063  

59  
(86.8)  
0.031*  

70  
(92.1%)   
0.001*   

Asthmatic 
wheeze  

51 
(29.0)   

72 
(34.6)   
0.239   

60 
(38.0)   
0.082   

40 
(33.3)  
0.426  

71  
(34.1)  
0.280  

28  
(41.2)  
0.068  

33  
(43.4)   
0.026*   

Statistical comparison is calculated between unexposed and those who were exposed to one or more risk factors. All 

values are N (%). mMRC= modified medical research council dyspnoea scale. *p<0.05 
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   The trend was similar when we analysed the prevalence of asthma symptoms 
stratified by exposure status by reported professions. The prevalence of 
symptoms had an increasing trend by increasing exposure (Figure 6) (III).
However, the only differences that reached statistical significance were in 
sputum production between responders with no exposure and low exposure 
(p=0.024) and between no exposure and high exposure (p=0.022)
     

Figure 6. Prevalence (%) of asthma symptoms in responders with current 
asthma in the Helsinki and Western Finland cohort in 2016 as stratified by 
exposure status by reported professions.

Logistic regression analyses performed on all responders who were ever 
diagnosed with asthma by a physician revealed that the greatest risk factor for 
attacks of breathlessness was adulthood diagnosis (OR 2.41, 95% CI 1.64-
3.54). Other risk factors were female gender (OR 1.49, 95% CI 1.07-2.08), 
family history of asthma (OR 1.48, 95% CI 1.48-2.04), and allergic rhinitis (OR 
1.49, 95% CI 1.07-2.09); as gender, family history of asthma, smoking habits, 
VGDF exposure, living in a rural area in childhood, living on a farm in 
childhood, BMI, age at asthma diagnosis, exercise habits, allergic rhinitis, age,
and co-existing COPD were included in the model (II).

Sensitivity analysis was performed on responders who were ever diagnosed 
with asthma but did not have co-existing COPD. The greatest risk factor for 
having attacks of breathlessness was adulthood diagnosis (OR 2.49, 95% 
CI1.68-3.70). Other risk factors were female gender (OR 1.56, 95% CI 1.11-
2.20), family history of asthma (OR 1.47, 95% CI 1.06-2.06), and allergic 
rhinitis (OR 1.57, 95% CI 1.11-2.21) (II).
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In responders with childhood-diagnosed asthma, family history of asthma 
(OR2.04, 95% CI 1.23-3.35) and allergic rhinitis (OR 2.25, 95% CI 1.33-3.79) 
increased the risk for attacks of breathlessness. In adulthood-diagnosed 
asthma, the only risk factor was co-existing COPD (OR 2.37, 95% CI 1.05-5.35) 
(II). 

As exposure status was included in the regression analysis and the analysis 
was performed in responders with current asthma, cumulative exposure (3 
exposures) was the greatest risk factor for longstanding cough, chest tightness 
in the morning, and for reporting multiple symptoms. Other risk factors for 
longstanding cough were female gender, chronic rhinitis and 2 exposures. Risk 
factors for chest tightness in the morning were BMI over 25, chronic rhinitis 
and 1 or 2 exposures. Female gender, BMI >25 and chronic rhinitis increased 
the risk for multiple symptoms. (Table 11) (III). 

As logistic regression was performed in responders with current asthma 
but no co-existing COPD, the results were similar. Cumulative exposure with 
2 exposures (OR 2.24, 95% CI 1.03-4.90) and 3 exposures (OR 10.55, 95% CI 
2.13-52.25), obesity (OR 1.93, 95% CI 1.08-3.45), chronic rhinitis (OR 2.21, 
95% CI 1.46-3.34), and female gender (OR 1.87, 95% CI 1.22-2.87) increased 
the risk for reporting multiple symptoms (III). 
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Table 11: Risk factors for reporting asthma-related symptoms in binary 
multivariable logistic regression in current asthma.  

 
 

  Long- 
standing cough 

Chest tightness 
in the morning 

Multiple 
symptoms  

 
  OR (95% CI)   OR (95% CI) OR (95% CI) 

Female   1.512  
(1.060-2.156) 

1.347  
(0.957-1.895) 

1.752  
(1.160-2.646) 

Family history  
of asthma   

1.094  
(0.785-1.526) 

1.044  
(0.755-1.444) 

1.126  
(0.755-1.679) 

Smoking                 
Never        
Smoker 
 
Ex-smoker 

 
1 
0.444  
(0.258-0.765) 
0.485 
 (0.296-0.794) 

 
1 
0.966  
(0.575-1.621) 
0.520  
(0.321-0.843) 

 
1 
0.918  
(0.469-1.795) 
0.546  
(0.302-0.987) 
 

BMI (kg/m2)  
  
  -    
 
    
 

 
1 
0.834  
(0.560-1.241) 
1.363  
(0.883-2.105) 

 
1 
1.494  
(1.017-2.194) 
1.738  
(1.132-2.669) 
 

 
1 
1.667  
(1.048-2.651) 
2.170  
(1.230-3.826) 

Exercise  
<2 times  
per week   

1.045  
(0.716-1.524) 

1.058 (0.735-
1.525) 

1.303 (0.812-
2.090) 

Chronic 
rhinitis  

2.048  
(1.444-2.905) 

1.667 (1.193-
2.328) 

2.175 (1.459-
3.242) 

Allergic 
rhinitis   

0.612  
(0.431-0.869) 

1.019 (0.724-
1.433) 

0.887 (0.580-
1.355) 

Cumulative 
exposure  
No exposure  
1 exposure  
 

  
 

  
  

 
 
1 
1.346  
(0.823-2.201) 
2.376  
(1.276-4.424) 
3.432  
(1.578-7.462) 

 
 
1 
1.666  
(1.027-2.702) 
2.110  
(1.150-3.870) 
2.888  
(1.337-6.235) 
 

 
 
1 
1.142  
(0.637-2.048) 
2.106  
(0.988-4.488) 
7.124  
(2.048-24.782) 

BMI = body mass index, Cumulative exposure = 0-3 exposures of current smoking, being an ex-smoker and ETS / 

VGDF exposure 
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5.3  CHRONIC RHINITIS AND RHINITIS SYMPTOMS 

5.3.1 PREVALENCE OF CHRONIC RHINITIS  
 
The prevalence of allergic rhinitis was 27.9% and of chronic rhinitis 36.9% 

in all responders in 2016 in Helsinki. Among responders with physician-
diagnosed asthma, the prevalence of allergic rhinitis was 57.4% and of chronic 
rhinitis 56.7% in the Helsinki and Western Finland cohorts (combined data) 
in 2016. No difference between genders was observed (II, IV). 

Exposure status affected the prevalence of chronic rhinitis in Helsinki 
cohort; 31.7% of unexposed responders reported chronic rhinitis. The 
prevalence was 36.1% (p=0.55 compared to the unexposed) in smokers and 
40.5% (p<0.001) in ex-smokers. The prevalence was 47.0% (p<0.001) in 
responders with exposure to ETS and 46.4% (p<0.001%) in those with 
exposure to VGDF. Combined exposure to smoking and VGDF increased the 
prevalence further to 55.1% (p<0.001% compared to the unexposed) (IV). 

Chronic rhinitis was more prevalent in responders with physician-
diagnosed allergic rhinitis than in those without physician-diagnosed allergic 
rhinitis (57.4% vs 30.5%, p<0.001). Results were similar between genders. 
(IV) 

Unfortunately, we have no data on the prevalence of physician-diagnosed 
allergic rhinitis or chronic rhinitis symptoms from 1996-2006. However, the 
prevalence of self-reported rhinoconjunctivitis increased from 36.9% in 1996 
to 42.7% in 2006 but decreased to 39.0% in 2016 (I). 

5.3.2 PREVALENCE AND RISK FACTORS OF RHINITIS SYMPTOMS  
 
A total of 29.8% of responders reported longstanding nasal congestion and 

27.9% reported runny nose in Helsinki in 2016. Men more often reported nasal 
congestion than women (34.2% vs 29.5%; p=0.002). There was no gender 
difference in reporting runny nose (27.8% vs 27.5%; p=0.841) (IV). 

The prevalence of rhinitis symptoms increased with exposure to tobacco 
smoke or VGDF (Table 12). Combined exposure to tobacco smoke and VGDF 
increased the prevalence further (IV). 

In logistic regression analysis, smoking (OR 1.22, 95% CI 1.00-1.49) and 
smoking in combination with VGDF exposure (OR 1.80, 95% CI 1.39-2.33) 
were risk factors for chronic rhinitis. Risk factors were the same for nasal 
congestion (OR 1.26, 95% CI 1.01-1.56 for smoking and OR 1.82, 95% CI 1.40-
2.35 for smoking and VGDF exposure). For runny nose, smoking alone did not 
increase the risk; instead, VGDF exposure (OR 1.49, 95% CI 1.11-1.99) and 
VGDF exposure with smoking (OR 1.68, 95% CI 1.28-2.19) were risk factors 
for runny nose. Exposure to tobacco smoke or VGDF did not increase the risk 
for physician-diagnosed allergic rhinitis (IV). 
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Table 12: Prevalence (%) of chronic rhinitis and rhinitis symptoms 

stratified by exposure status in all responders in Helsinki in 2016. (IV). 
 

  Un- 
exposed  

Smoker  Ex-
smoker 

ETS VGDF  ETS + 
VGDF 

Smoker + 
VGDF 

Nasal 
congestion  

24.9  29.4  
0.039* 

34.6 
<0.001* 

40.7 
<0.001* 

40.1 
<0.001* 

43.5  
<0.001* 

49.1 
P<0.001
* 

Runny nose  23.8 25.2  
0.491  

29.2 
0.006* 

33.7 
<0.001* 

36.7 
<0.001* 

32.9  
0.056  

40.7 
<0.001* 

Chronic 
rhinitis  

31.7  36.1 
0.055  

40.5 
<0.001* 

47.0 
<0.001* 

46.4  
<0.001* 

45.9  
0.007 * 

55.1 
<0.001* 

ETS = environmental tobacco smoke, VGDF = vapours, gases, dusts, and fumes, *p<0.05. p-values are shown 

compared to the unexposed 
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6    DISCUSSION 

6.1 METHODS, STRENGTHS, AND LIMITATIONS OF 
THE STUDY 

 
    The present study is based on a postal survey conducted in Helsinki in 1996, 
2006, and 2016. In 2016, a similar survey was conducted in Western Finland, 
and the data from Helsinki and Western Finland were combined in 2016.  

The FinEsS questionnaire is based on the OLIN studies and has been 
validated in previous studies.24,68,90,190 The questionnaire includes questions 
related to asthma and allergic rhinitis diagnosis, symptoms, exposures 
(tobacco smoke and VGDF), and other responder characteristics (including 
age, BMI, and occupation). Chronic rhinitis was defined as an affirmative 
answer to one of the questions on rhinitis symptoms. In 2016, additional 
questions on allergy, comorbidities, and age at asthma diagnosis were 
included. 

Use of self-reported diagnoses may be considered a limitation as we do not 
have any medical records in our study. However, well known chronic diseases 
with clear diagnostic criteria are accurate in questionnaire-based studies 
compared with medical records,191 and a question on physician-diagnosed 
asthma has high specificity.190 However, responders with mild asthma are less 
likely to report their asthma compared to those with moderate-to-severe 
disease. The reported year of asthma diagnosis is still considered fairly 
accurate.192 In the present study we have responders with asthma diagnosed 
decades ago and the accuracy of the reported diagnosis year could be 
questioned. As we compare results in childhood- and adulthood-diagnosed 
asthma, we trust the accuracy is sufficient. 

The present study has several strengths. The gender and age distribution 
in the population were considered when randomizing the study samples. Ten-
year age cohorts were used in randomization. It has a wide age span (20-69 
years) and sample size was large. In contrast to many other asthma studies, all 
asthmatics were included regardless of possible smoking history, 
comorbidities, or age at asthma diagnosis. In addition, responders from 
Western Finland were included in the analysis in 2016. With the inclusion of 
Helsinki (the capital of Finland) and Western Finland (a more rural region, 
also including cities), we consider this study sample as fairly representative of 
both the general Finnish population and Finnish asthmatics. The results 
should be comparable as the three surveys performed in Helsinki were 
conducted with similar methods at the same time of the year. Asthma 
diagnoses in Finland are reliable, as diagnosis is based on objective lung 
function measurements due to the reimbursement system.  
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As knowledge on the importance of age at asthma diagnosis is relatively 
new, many previous asthma studies have focused on asthma starting in 
childhood.18,33 It has also been common to exclude asthmatics with smoking 
history or comorbidities from asthma studies.193 Studies on cohorts with adult-
onset asthma have been conducted in recent years.17,186 However, only a few 
previous studies have included both childhood- and adulthood-diagnosed 
asthmatics, similar to our study. In addition, we did not exclude responders 
for their exposure history which may be seen as a  strength in the present 
study. 62,84 

Response rate declined by study year, which is a common phenomenon in 
epidemiological studies, being 75.9% in 1996, 61.7% in 2006 and 50.3% in 
2016 in Helsinki. A similar decreasing trend has been observed in other 
epidemiological studies in the Nordic countries. The response rate was 55% in 
the Copenhagen City Heart Study and 53% in another asthma prevalence study 
from Sweden.24,194 We consider our response rate moderate given the general 
response rates observed in other epidemiological studies. However, as 
response rates have declined, one could question if subjects with symptoms 
would be more likely to respond leading to bias. A non-responder study was 
planned to address this question, and it’s unfortunate this possibility was 
denied. As one previous non-responder study from Sweden has addressed this 
question, we don’t see this as a major limitation in this study. Räisänen et al. 
reported that prevalence of asthma and most respiratory symptoms did not 
differ significantly between responders and non-responders. Then again, 
smoking and allergic rhinoconjuctivitis was more common among non-
responders.195 Despite these findings, studies based on postal questionnaires 
can only study associations, not causal  connections. Consistent with our 
findings, earlier studies reported non-responders to be more often young, 
male, and smokers. None of the non-responder studies have found that non-
responder bias would affect the prevalence of asthma, although a previous 
Finnish non-responder study reported that symptomatic individuals were 
more likely to respond.195–197 In contrast, another non-responder study on 
asthma and asthma symptoms did not report a difference in respiratory 
symptoms between responders and non-responders, except for wheeze, which 
was more common in non-responders.195 In our study, smoking prevalence 
was higher in young responders. However, some non-responder bias cannot 
be excluded, especially in the younger age groups. 
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6.2 ASTHMA AND ASTHMA SYMPTOM PREVALENCE 
TRENDS 

 
While the prevalence of physician-diagnosed asthma increased in our study 

in all responders and in both genders from 1996-2006, the increase plateaued 
from 2006 to 2016 (Figure 2). Studies on asthma prevalence trends have not 
been consistent. While several studies reported a similar trend in asthma 
prevalence, some studies reported the opposite.26,31,52 In a large population-
based study from the UK, the prevalence of current asthma decreased slightly 
over a 10-year period.198 A report from an international study on asthma and 
allergies in childhood (ISAAC) suggested this phenomenon of stabilizing 
asthma prevalence already some years ago.199 

Findings from Sweden have not followed a similar trend. A further increase 
has been reported in the prevalence of current asthma between 2008 and 
2016.31 A report from another population-based study from Sweden revealed 
a similar increase regardless of the asthma definition used. The increase was 
seen in asthma ever diagnosed by a physician, in current asthma, and in 
allergic asthma.24  

Other studies from Finland are consistent with our results. In the national 
FINRISK study, asthma prevalence was observed to increase until 2012.22,200 
Findings in young men from the Finnish Defence Forces were similar; the 
increase previously observed in asthma prevalence seems to be plateauing.26 
The Asthma and Allergy Programmes have reportedly led to several positive 
outcomes and the positive trend seen in asthma prevalence in Finland may be 
in part due to actions implemented during these programmes.27,28 During the 
Asthma and Allergy Programmes patients were guided to regular ICS use, and 
diagnostics and public awareness was improved which are probably the 
cornerstones of the successful results seen. 

Respiratory symptoms are common at the population level and are 
associated with increased healthcare consumption and negative impact on 
everyday life. The reported impact on everyday life increased by the number 
of reported respiratory symptoms.41  

In our study, the prevalence of several respiratory symptoms (attacks of 
breathlessness, wheeze, morning dyspnoea, sputum production, and 
dyspnoea mMRC ) increased from 1996 to 2006 but decreased from 2006 
to 2016 in the general population (Table 7). A decrease in respiratory 
symptoms was reported in Sweden already between 1996 and 2006, although 
not to the magnitude observed in our study.38 Smoking decreased by 30% 
during the same time period in Sweden. This may be one of the reasons behind 
the decrease seen in symptoms, as smoking is associated with respiratory 
symptoms.24,38 Although smoking also decreased in Finland during the study 
period, it seems unlikely that smoking alone would explain the decrease in 
respiratory symptoms.124 



 

57 
 

In our study, respiratory symptoms also markedly decreased in responders 
with asthma in all other analysed symptoms except for longstanding cough 
(Table 8). In a Swedish study, the prevalence of wheeze and attacks of 
breathlessness in the past year also decreased slightly in those ever diagnosed 
with asthma by a physician.24 

Several factors affect asthma control. Smoking has a negative impact on 
asthma.42,43 Smoking has decreased in Finland due to the Tobacco Act in 
Finland, which aims to end the use of tobacco products by 2030.124,126 
Alarmingly, smoking did not decrease in 1996-2016 among asthmatics in this 
study despite the decrease observed in the general population. In Sweden, 
smoking decreased from 24.7% in 1996 to 11.1% in 2016 in those with 
physician-diagnosed asthma.24 In contrast, 33.2% of asthmatics reported 
current smoking in 1996 and 30.6% in 2016 in our study in Helsinki. Smoking 
asthmatics should be a special concern in the clinic, given the harmful effects 
smoking has on asthma. However, smoking was not an independent risk factor 
for the analysed asthma symptoms in our study which could potentially be 
explained with the healthy smoker-effect. However, as asthma symptoms were 
analysed in exposure-defined groups, smoking asthmatics reported wheeze, 
sputum production, morning dyspnoea, dyspnoea (mMRC ), and multiple 
symptoms more frequently than the unexposed responders with current 
asthma (Table 10). 

ETS is linked to numerous negative impacts on health. In our study, 
responders with ETS exposure at work or at home reported current asthma 
more often than the unexposed among responders who were ever diagnosed 
with asthma by a physician (Table 6). In addition, responders with current 
asthma and ETS exposure reported multiple symptoms more often than the 
unexposed with current asthma (Table 10). ETS exposure increases asthma 
incidence.145 In addition,  consistent with our findings, ETS has been reported 
to have a negative effect on asthma control. A study conducted in the US 
directly measuring ETS exposure reported that ETS exposure is related to 
greater asthma severity.201  

Everyday habits such as exercise are an important part of a self-care plan 
for asthma patients. A passive lifestyle, defined as <240 minutes of daily 
physical activity, is independently associated with a more rapid decline in lung 
function.47 In this study, 69.9% of responders who were ever diagnosed with 
asthma by a physician reported exercising  times a week. There was no 
difference between childhood- and adulthood-diagnosed asthmatics. 
However, exercising <2 times a week was not a risk factor for having asthma 
symptoms in our study. 

Chronic rhinitis and asthma often co-exist, and chronic rhinitis is known 
to affect asthma control. This co-existence of asthma and chronic rhinitis was 
also observed in our study. Allergic rhinitis was more common in child-
diagnosed asthma, whereas chronic rhinitis was more common in adult-
diagnosed asthma (Table 4). Allergic rhinitis was an independent risk factor 
for attacks of breathlessness, especially in child-diagnosed asthmatics who 
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were ever diagnosed with asthma. Chronic rhinitis was a risk factor for 
longstanding cough, morning dyspnoea, and for having multiple symptoms in 
responders with current asthma (Table 11).  Chronic rhinitis is a risk factor for 
new asthma onset both in atopic and non-atopic subjects.202 Asthma 
prevalence also increase with an increasing number of nasal symptoms.89 
Consistent with our results, Eriksson et al. reported that asthma symptom 
prevalence was higher among asthmatics with chronic rhinitis than in 
asthmatics without chronic rhinitis. A similar increase was observed in 
asthmatics with allergic rhinitis, but only in three of the nine symptoms 
analysed.89 Rhinitis severity also correlates with asthma outcomes in children 
and adolescents.203 As chronic rhinitis is known to associate with asthma 
control, rhinitis symptoms could be assessed more actively in daily clinical 
practise in asthma controls. 
    Obesity affects asthma control. In addition, obesity is suggested to increase 
the risk of asthma and have a role in asthma pathogenesis.49,204 In our study, 
the mean BMI exceeded the limit of overweight in asthmatics in the Helsinki 
and Western Finland cohort. Adulthood-diagnosed asthmatics had a higher 
BMI than those who were diagnosed in childhood (Table 4). Obesity was a risk 
factor for asthma symptoms. In responders with current asthma, obesity was 
a risk factor for morning dyspnoea but not for longstanding cough (Table 11). 
Another Finnish study in adult-onset asthma found obese asthma patients to 
have more exacerbations and hospital admissions compared to normal-weight 
asthmatics. In addition, asthmatics who were obese at the beginning of the 
study remained obese long-term. These findings emphasize the importance of 
weight loss in asthma treatment.48  
      In addition to separate asthma symptoms, we analysed the prevalence and 
risk factors of reporting multiple (  symptoms. Although BMI >35 kg/m2 
was the greatest risk factor for reporting multiple symptoms, female gender, 
BMI 25-29.99 kg/m2 and BMI 30-34.99 kg/m2 also increased the risk (Table 
11). A previous study from Sweden on multi-symptom asthma (defined as 
reported physician-diagnosed asthma, asthma medication use, and current 
asthma symptoms), reported a higher BMI in responders with multi-symptom 
asthma.61 In that study, 32.2% of those with multi-symptom asthma reported 
a BMI  kg/m2 compared with 21.4% of responders with other asthma and 
12.9% in responders without asthma.  
      The relationship between obesity and asthma appears to be complex. 
Obesity has been suggested as a risk factor for asthma onset in adulthood and 
for poorer asthma control.205 Several cluster analyses identified an obesity-
related asthma phenotype that is characterized by exacerbations and more 
symptomatic disease.19,206 Furthermore, obese patients with adult-diagnosed 
asthma use oral corticosteroids (OCS) more frequently and at higher doses 
compared with those with BMI <30 kg/m2.48 We have no data on medication 
use in our study, but as obesity was an independent risk factor for having 
multiple symptoms, it is plausible that obese patients with multiple symptoms 
are prescribed OCS. However, as the obesity-related asthma phenotype may 
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be associated with normal eosinophil count, prescribing OCS to obese asthma 
patients should be considered carefully in clinical practice, as weight gain is 
one of the potential side effects OCS have and the benefit of OCS may be 
questioned in non-eosinophilic inflammation207. Our study is cross-sectional 
and therefore can only analyse associations. However, as a previous study on 
long-term prognosis on obese asthmatics reported more exacerbations and 
respiratory-related hospitalizations in obese asthmatics, weight control 
should be prioritized when treating an obese asthma patient.48 

As asthma treatment has developed in recent years, asthma remission has 
been proposed as a treatment goal in addition to good asthma control. An 
expert consensus defined asthma remission as not having had symptoms in 
the past 12 months in addition to normal lung function and no medication use. 
208 Good asthma control, meaning none or only a few symptoms, has been 
defined as an asthma treatment goal by international treatment guidelines 
already for some years.21 Therefore, based on our results we believe that 
assessment of asthma symptom burden and risk factors is important in 
individual assessment, considering age at asthma diagnosis and exposure 
status. 

 

6.3 AGE AT ASTHMA DIAGNOSIS  

Asthma was long considered to begin in childhood and to associate with 
atopy. Although clinicians recognized a phenotype beginning in adulthood,  
only recently have several cluster analyses proposed that age at asthma 
diagnosis is an important defining factor in asthma phenotypes.19,206,209,210 
Cluster analyses have suggested several different phenotypes, all of which  
found that age at asthma diagnosis is relevant in differentiating the 
phenotypes.19,206,211 Asthma beginning in childhood is usually associated with 
atopy, in contrast to adult-diagnosed disease.17 Several different phenotypes, 
such as obesity-related, exercise-induced, and late-onset eosinophilic asthma, 
have been proposed.16 

Many studies assessing asthma defined by diagnosis age use the term 
asthma onset.186,206 We chose to use the term age at asthma diagnosis, as this 
is what patients report in epidemiological questionnaires. The time of asthma 
onset is most often unknown as symptoms may have started prior to diagnosis. 
Self-reported time of asthma diagnosis is reported to be fairly accurate.190,192 

We evaluated asthma symptoms in all responders who were ever diagnosed 
with asthma by a physician stratified by age at asthma diagnosis and in 
responders with current asthma. All analysed asthma symptoms were more 
prevalent in adulthood-diagnosed asthmatics in age-adjusted analysis among 
responders who were ever diagnosed with asthma. In addition, symptom 
burden differed in age at asthma-defined groups. Adulthood-diagnosed 
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asthmatics reported having three or more asthma symptoms more often than 
asthmatics diagnosed in childhood (Table 9). 

As asthma diagnosed in childhood has a tendency to remit68,212, we 
analysed the prevalence of asthma symptoms also in responders with current 
asthma. The main findings remained; adulthood-diagnosed asthmatics 
reported longstanding cough and attacks of breathlessness more frequently. 
In addition, responders with childhood-diagnosed current asthma less often 
reported multiple symptoms. This is consistent with previous findings, as 
studies conducted on asthmatics diagnosed in childhood report a milder 
disease, whereas studies conducted on asthmatics diagnosed in adulthood 
report a more symptomatic and severe disease.17,33,68,69 We also performed 
analyses by excluding co-existing COPD to exclude the possibility that co-
existing COPD would explain the result in adults. However, excluding COPD 
did not change the result.  

Risk factors for attacks of breathlessness differed among responders with 
childhood-diagnosed asthma compared with adulthood-diagnosed asthma. In 
all responders with physician-diagnosed asthma, adulthood diagnosis was the 
greatest risk factor for having attacks of breathlessness. In childhood-
diagnosed asthmatics, allergic rhinitis was the greatest risk factor. Among 
responders with adulthood-diagnosed asthma, co-existing COPD increased 
the risk.  

Several studies have recognized the difference in the natural course of 
disease depending on the age of asthma diagnosis. However, most of the 
studies were conducted in study cohorts that included either childhood- or 
adulthood-diagnosed asthmatics.17,18,157(p),186,212 To the best of our 
understanding, only a few cohorts have included asthmatics with asthma 
diagnosed at all ages. 62,66,212 

In a population-based study in the United States, subjects with ever-
asthma of adult onset reported more asthma symptoms, defined as respiratory 
symptom score and more frequent use of inhaled steroids.213 In contrast, 
another study from the BTS (British Thoracic Society) Severe Asthma Registry 
that assessed differences in severe asthma patients did not find a difference in 
asthma symptoms based on the asthma control questionnaire among patients 
with severe asthma as defined by asthma onset age.214 Consistent with this 
report, a population-based Tasmanian study did not report a difference in 
asthma symptoms between early- and late-onset asthma.84 The Tasmanian 
cohort included asthmatics up to 44 years of age and used age 13 years to 
delineate early and late asthma onset. These results contrast with other 
findings on asthma severity in adult-diagnosed disease, which may partly be 
explained by the age distribution of this cohort, as all study subjects were <44 
years old and therefore do not represent asthmatics with asthma onset later in 
adulthood. Consistent with our findings, a Taiwanese study that included 
subjects aged 26-50 years reported late-onset asthma to be more severe, 
defined as higher SABA and healthcare use. Although we did not study SABA 
or healthcare use, it is plausible that both SABA and healthcare use increase 
with more symptomatic disease; therefore, our results are consistent with 
these findings.62 Allergic rhinitis was a risk factor for SABA use in early-onset 
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asthma, whereas this was not observed in late-onset asthma. This is consistent 
with our findings on differences in risk factors between these two groups. To 
the best of our knowledge, the present study cohort is unique as all responders 
regardless of asthma severity, diagnosis age, or exposure history are included 
and the age span is large.  

Based on our results and on previous literature, age at asthma diagnosis 
plays a critical role in the clinical outcome of asthma. Age at asthma diagnosis 
is a simple variable to measure in everyday clinical practice and therefore 
should be considered when assessing the need for follow-up visits in asthma. 

 

6.4 COMBINED EXPOSURE TO VGDF AND TOBACCO 
SMOKE  

 
Occupational exposure is established as a cause for occupational asthma 

and rhinitis. In case a specific allergen or irritant is recognized, measures to 
eliminate the cause may be considered. However, there may still be unspecific 
VGDF, which can be associated with increased asthma or rhinitis symptoms. 
Furthermore, as ETS is related to both asthma and rhinitis 
symptoms,90,141,142,144,161 we wanted to investigate whether combined exposure 
to tobacco smoke and VGDF would further increase the risk for symptoms in 
asthma and rhinitis. 

Our study results confirmed that combined exposure to tobacco smoke and 
VGDF increased the prevalence of current asthma and asthma and rhinitis 
symptoms compared to responders with no exposure (Tables 6, 10 and 12). 
Current smoking with occupational exposure to VGDF increased the 
prevalence of chronic rhinitis in all responders (Table 12). Combined exposure 
to both ETS and VGDF increased the prevalence of chronic rhinitis in all 
responders, compared to the unexposed responders. Our results are consistent 
with previously published reports from Sweden and the ERCHS on the 
association of VGDF and rhinitis.15,189 However, to the best of our 
understanding, the effect of  combined exposure to tobacco smoke and VGDF 
has not been previously studied in chronic rhinitis. 

As the effect of different exposures was analysed in all responders, the 
prevalence of current asthma increased by increasing exposure history in our 
study. Responders with combined exposure to ETS and VGDF reported the 
highest prevalence of current asthma. Combined exposure to tobacco smoke 
and VGDF has been previously reported to be associated with airway 
obstruction,179 to have an additive effect on COPD incidence,215and to increase 
the risk for chronic productive cough.171 Furthermore, smoking and 
occupational exposure to VGDF increased the risk for ACO in adult-onset 
asthma.187 However, to the best of our knowledge, no previous study has 
reported the effect of combined exposure on current asthma.  Considering that 
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these exposures are preventable, our findings emphasize the importance of 
preventive measures in occupational exposure at the population level. 

The prevalence of asthma symptoms increased similarly when analysed in 
responders with current asthma (Table 10). Exposure to ETS, VGDF, or 
combined exposure to VGDF with ETS or smoking increased the prevalence of 
having multiple symptoms compared to the unexposed. Previously, dust, gas, 
or fume exposure has been reported to increase the risk of a severe asthma 
exacerbation in a report from ECRHS.216 Henneberger et al. suggested that one 
in seven severe asthma exacerbations would be due to occupational factors. In 
a large population-based study in Sweden, VGDF exposure was linked to 
asthma in both genders and to concomitant asthma and chronic rhinitis. 
However, this study did not report asthma symptoms.15  

In addition to asking whether a responder had been exposed to VGDF, we 
also assessed occupational exposure by reported professions with job exposure 
matrix (JEM, Figure 5). These results confirmed our findings of occupational 
exposure on asthma symptoms based on question-based data. We consider 
these results highly relevant, as many asthmatics and chronic rhinitis patients 
still smoke and are also exposed to VGDF, and considerable improvements in 
asthma and rhinitis symptom burden could be achieved with preventive 
measures. 

As good asthma control, defined as having only little or no symptoms, is 
the goal in asthma treatment21, it is reasonable to consider having multiple 
symptoms as a failure in asthma treatment. Occupational exposure to VGDF 
is associated with more symptomatic disease, and therefore, VGDF exposure 
in asthmatics should be considered more carefully, especially in smoking 
asthmatics.  
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6.5 CONCLUSIONS AND FUTURE ASPECTS 

 
 

The main findings of the present study were: 
 
1. The increase previously seen in asthma prevalence in Helsinki has 

plateaued in the general adult population. The prevalence still increased 
among smokers. The prevalence of most respiratory symptoms has 
decreased from 2006 to 2016 in the general population. 

2. Responders with physician-diagnosed asthma reported markedly fewer 
symptoms in 2016 compared to previous years (1996-2006). 

3. Responders with childhood-diagnosed asthma reported fewer 
symptoms than those with adulthood-diagnosed asthma. The greatest 
risk factor for having attacks of breathlessness was adulthood diagnosis. 
Results were similar in responders with current asthma. 

4. Exposure to smoking, ETS, VGDF, or combined exposure to VGDF with 
ETS or smoking was associated with a higher prevalence of current 
asthma in responders with physician-diagnosed asthma when 
compared with the unexposed.  

5. Responders with current asthma reported more symptoms with 
increasing exposure history. Combined exposure to VGDF with ETS or 
smoking had an increasing effect on the prevalence of different asthma 
symptoms. The trend was similar when exposure status was based on 
reported professions.  

6. Combined exposure to VGDF and tobacco smoke increased the 
prevalence of chronic rhinitis compared to the unexposed. In addition, 
the prevalence had an increasing trend by increasing exposure.  
 

 
Our results showed an association with ETS, VGDF, and combined 

exposure to VGDF with ETS or smoking with asthma and rhinitis symptoms. 
These preventable risk factors should be assessed more carefully in clinical 
practice and appropriate preventive measures should be taken to achieve 
better asthma control at the individual and national level. 

We reported an association between exposure history and the prevalence 
of current asthma. Further studies with estimates on exposure quantity and 
quality and clinical parameters are needed to evaluate possible preventive 
measures. 

Most of the few studies on the differences between childhood- and 
adulthood-diagnosed asthma are cross-sectional, like this study. Longitudinal 
studies are needed to investigate what are the risk factors for being 
symptomatic for years to come.  

To conclude, our study highlights the importance of active preventive 
measures for exposures to tobacco smoke and VGDF. Asthma and chronic 
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rhinitis patients should be actively encouraged to quit smoking. Preventive 
measures should be taken for reduced VGDF and ETS exposure among asthma 
and chronic rhinitis patients for better symptom control and reduced disease 
burden both at the individual and population level. Age at asthma diagnosis 
could be a simple and useful parameter in primary health care for targeted 
controls. 
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Appendix IV  
FinEsS-questionnaire 2016 in English 
 
  
 
In the following questions mark the most appropriate alternative with a cross.  
(answer each alternative either yes or no/don’t know)  
.  
1. Have any of your parents, brothers or sisters now or 
previously?  

Yes  No/ Don’t 
know  

  

a. asthma     
b. allergic rhinitis (e.g. hay fever) or allergic eye 
symptoms  

   

c. chronic bronchitis, chronic obstructive pulmonary 
disease (COPD)   
or emphysema  

   

2. Do you have now or have you had previously?        
a. asthma     
b. allergic rhinitis (e.g. hay fever) or allergic eye 
symptoms  

   

c. chronic bronchitis, chronic obstructive pulmonary 
disease (COPD)   
or emphysema  

   

d. any other lung or airways diseases?     
3.a. Have you been diagnosed by a doctor as having asthma? If 
“yes”:  

   

       3.b. What age were you when asthma was 
diagnosed?     __________ years  

   

4. Have you been diagnosed as having chronic bronchitis, 
chronic obstructive pulmonary disease (COPD) or emphysema 
by a doctor?  

   

5. Do you currently use asthma medicines (permanently or as 
needed)?  

   

6.a. Have you now or have you had asthma symptoms during 
the last 10 years (intermittent breathlessness or attacks of 
breathlessness, with or without simultaneously appearing cough 
or wheezing. If ”yes”:  

   

       6.b. Have you had these symptoms during the last 12 
months?  

   

7. Have you had longstanding cough during the last 12 
months?  

   

8.a. Do you usually have phlegm when coughing, or do you 
have phlegm, which is difficult to bring up? If “yes”:  

   

       8.b. Do you bring up phlegm on most days during periods 
of at least successive three months?  

   

       8.c. Have you had such periods of at least three months 
during at least two successive years?  

   

9. Is it usual that you have wheezing, whistling, or a noisy 
sound in your breathing?  

   

10.a. Have you had wheezing or whistling in your chest at any 
time in the last 12 months? If “yes”:  

   

       10.b. Have you been at all breathless when the wheezing 
sound was present?  

   

       10.c. Have you had this wheezing or whistling when you 
did not have a cold?  

   

11. Have you awakened with a feeling of tightness in your chest 
at any time in the last 12 months?  

   

12. Do you have to walk slower than other people of your age 
on the level because of breathlessness?  

   



  
  
13. Do you usually have breathlessness or severe cough?  Yes  No / Don’t 

know  
  

       a. in excertion     
       b. in cold weather     
       c. in dusty surroundings, from smoke or car exhaust fumes     
       d. from plant or tree pollen     
       e. on contact with furred animals     
       f. from strong smells ( e.g. deodorants, spices, ink, detergents, smelling 
flowers)  

   

       g. on exposure to fungi  
  

   

14. Have you had longstanding nasal congestion?     
15. Have you had longstanding rhinitis?     
16.a. Do you smoke cigarettes, hand rolled tobacco, pipe tobacco or cigars? 
(answer yes even if you had smoked only single cigarettes or if you have quit 
smoking during the last 12 months)   
       If “yes”:  

   

       16.b. How many cigarettes, hand rolled tobacco, cigars or pipefuls have you 
smoked on average per day?   

  

less than 5 pc      
5-14 pc      

15-24 pc      
at least 25 pc      

       If “no”:         
       16.c. Have you smoked previously but quit smoking over one year ago?        

Yes      
No/ Don’t know      

16.d. If you smoke or have smoked previously, what age were you when you 
started smoking?              _________ years old  

   

16.e. If you have quit smoking, how old were you when you 
quit?  _________years old        

   

17. Do you smoke e-
cigarrettes?                                                             never   

   

sometimes      
daily      

18.a. What is your current profession or job status?   
(list e.g. profession, studying, unemployed, housework, pension, 
disability pension)?  ______________________________  

  

18.b. How many years have you been altogether in this profession or job status? 
______ years       

   

  
19.a. Have you previously had another profession or job for over 5 
years?   ______________________________  

  

19.b. How many years have you been in this other 
job?                                ______years    

   

  Yes  No / Don’t 
know  

  

20. Does your working environment now or has your working environment 
previously have a lot of dusts, gases or fumes?  

   

21.a. Have you been heavily exposed to tobacco smoke at work?     
21.b. Have you been heavily exposed to tobacco smoke at home?  
  

   

22.a. Did you live in the countryside (not in a city or suburb) during your first 5 
years?  

   

22.b. Did you live on a farm during your first 5 years?  
  

   



23.a. What is your height and weight? Height __________ cm, weight 
__________ kg  

   

23.b. How old are you?                                                  __________ years     
23.c.My gender 
is                                                                                      man   

   

woman      
  Yes  No / Don’t 

know  
  

24.a.  Have you been diagnosed by a doctor as having allergic rhiinitis caused by 
pollen (caused by e.g. birch, grass, mugwort)?  

   

       24.b. If ”yes”, have you used medication for it during the last 12 months?  
  

   

25.a. Have you been diagnosed by a doctor as having other allergic rhinitis 
(caused by e.g. cat or dog, but not caused by pollen)?   

   

       25.b. If ”yes”, have you used medication for it during the last 12 months?  
  
  

   

26.a.  Have you been diagnosed by a doctor as having allergic eye symptoms?      
       26.b. If ”yes”, have you used medication for it during the last 12 months?  
  

   

27.a. Have you been diagosed by a doctor as having itchy excema, which has 
been called milk crust, excema in the folds or atopic excema?  

   

       27.b. If ”yes”, have you used medication for it during the last 12 months?  
  
  

   

28.a.  Have you ever had severe generalised allergic reactions (anaphylaxis)?     
       28.b. If ”yes”, have you had these reactions during the last 12 months?     
       28.c. If ”yes”, is the cause of the reaction known?     

food stuffs      
insect bite      

medication      
other, what?   ____________________    

       28.d. If ”yes”, how many reactions have you had during your lifetime?     
once      

2-5 times      
more than 5 reactions      

  Yes  No/Don’t 
know  

  

29.a.  Have you received hyposensitization treatment for your allergies?     
       29.b. If ”yes”, what allergens? _________________________________     
30.a. Do you have physician diagnosed allergy to green plants, indoor plants or 
decorative plants?            

   

       30.b. If ”yes”, which plant caused the symptoms? 
___________________________  

   

31.a. Have you ever experienced difficulties breathing within 3 hours of taking a 
pain killer?  

   

       31.b. If ”yes”, what was the name of the medicine? 
__________________________  

   

  Yes  No/ Don’t 
know  

  

32. Have you had to visit the emergency department  due to asthma during the 
last year?   

   

33. Have you been treated in the hospital as an in-patient due to worsened 
asthma symptoms during the last year?  

   

34. How much do you spend money on asthma medicines per year? 
__________€  
  
  
  

   



35. Has a doctor diagnosed you with any one of the following diseases ?  If so, what age were you 
when the disease was 

diagnosed?  

  
  Yes  No/Don’t 

know  
  

       a. Hypertension    ______ years    
       b. Coronary heart disease    ______ years    
       c. Atrial fibrillation or other arrhythmias of the heart    ______  years    
       d. Heart insufficiency    ______ years    
       e. Stroke or transient ischemic attac (TIA)    ______ years    
       f. Diabetes    ______ years    
       g. Depression    ______ years    
       h. Panic disorder, anxiety disorder    ______ years    
       i. Treatment/medication to gastroeofageal reflux 
(dyspepsia or reflux)  

  
______ years  

  

       j. Chronic renal insufficiency    ______ years    
       k. Sleep apnea    ______ years    
       l. Osteoporosis    ______ years    
       m. Pain, that requires daily use of a pain killer    ______ years    
  
36. Excercise on your free time: How often do you excercise at least 30 minutes so that you are at least 
slightly short of breath and get sweaty? Choose one from the following alternatives  

  

daily      
4-6 times a week      
2-3 times a week      

Once a week      
2-3 times a month      

More seldom      
I cannot excercise due to injury or illness      

      
37. How much time do you spend daily sitting in front of a TV, a computer, a tablet, a game console etc.?    

1 hour      
2 hours      
3 hours      
4 hours      

> 5 hours      
38. How much do you excercise (in your work and/or on your free time) on 
average per day? _________ hours    

   

  
Date: ____ . _____ . 2016  Your telephone number: 
_________________________  
  
Signature:____________________________________  
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