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ABSTRACT:  Does the prevalence of respiratory symptoms differ between regions?
As a part of the European Community Respiratory Health Survey, we present data
from an international questionnaire on asthma symptoms occurring during a 12
month period, smoking and symptoms of chronic bronchitis.  The questionnaire was
mailed to 10,800 persons aged 20–44 yrs living in three regions of Sweden (Västerbotten,
Uppsala and Göteborg) with different environmental characteristics.  The total
response rate was 86%.

Wheezing was reported by 20.5%, and the combination of wheezing without a
cold and wheezing with breathlessness by 7.4%.  The use of asthma medication was
reported by 5.3%.  Long-term cough and/or morning cough together with problems
with phlegm was reported by 12.8%; the prevalence being highest in the most
polluted area (Göteborg).  When using multivariate analysis, no significant difference
in asthma-related symptoms was found between the centres.  Women reported cough
more frequently, but otherwise gender did not influence symptom prevalence.

Our results indicate that bronchitis symptoms occur more frequently in Göteborg,
the most polluted of the Swedish centres, but that the prevalence rates of asthma-
related symptoms do not differ between these three regions.
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Epidemiological studies in many countries, on children
[1] and adults [2–4], using both questionnaires and
bronchial provocation tests, indicate a rise in asthma
prevalence during the last few decades [5–9].  Attempts
to ascribe this change to factors such as diagnostic trans-
fer or changes in hospital admission policies have gener-
ally proved inadequate [3, 10].  Some investigators have
suggested that the prevalence of asthma may differ bet-
ween [11, 12] and even within countries [13], implying
the influence of environmental factors.  Studies in Sweden
have suggested that the prevalence of asthma symptoms
is higher in northern regions [14, 15].

The European Community Respiratory Health Survey
(ECRHS) is a multinational survey with the aim of
estimating the prevalence of asthma-like symptoms, atopy
and bronchial lability, and also the variation in exposure
to suspected risk factors and in the treatment of asthma
in Europe.  Forty eight centres are participating, each
with a study area with clear geographic and administrative
boundaries.  Sweden participates with three such centres.

In ECRHS a modification of the International Union
Against Tuberculosis and Lung Disease (IUATLD) quest-
ionnaire has been used.  This questionnaire has been
validated against bronchial hyperresponsiveness as an
available objective measure to provide a way around

cultural and terminological obstacles in multinational
studies [16, 17].

In this report, we describe the Swedish results of the
first part of the study, conducted as a postal questionnaire
on airway symptoms.  The three centres differ both in
climate and in degree of ambient air pollution, as well
as in socioeconomic status of their populations.  The aim
of this part of our study was to determine whether any
geographic differences exist in the prevalence of respira-
tory symptoms within Sweden.

Materials and methods

Subjects

The population sample in each area comprised 1,800
men and 1,800 women, aged 20–44 yrs, randomly chosen
from the county council population register in the three
areas.  The study was approved by the three local Ethics
Committees and by the Swedish Data Protection Board.

The questionnaire

The questionnaire used was the ECRHS modified
version of the IUATLD questionnaire [16, 17] and includes



seven questions (Q) commonly related to the diagnosis
of asthma (table 1).  All questions were translated into
Swedish and translated back into English in order to
eliminate linguistic bias.  The structure of the international
part of the questionnaire reflects the period prevalence
of airway symptoms in the study population (symptoms
during the last 12 months).  In addition, five questions
on bronchitis-related symptoms and smoking, based on
the British Medical Research Council (BMRC) question-
naire, were included in the Swedish questionnaire.  These
questions have been tested for validity and reliability
[18].  The questions are shown in Appendix 1, and will
be referred to in the following text by the numbers given
in the Appendix.

The questionnaire was mailed to the chosen participants
in December 1990, with a letter of explanation and a re-
ply paid envelope.  A reminder was mailed after 10 days,
and new questionnaires were sent after 1 month and 2
months if no reply was received.

Classifications

Symptomatic individuals were divided into two groups
according to the following definitions:  those reporting
use of asthma medication or having had an attack of
asthma during the previous year (Q5 or Q6) were classi-
fied as having an asthma-related disorder (AD).  Also
positive answers to questions 1 and 1a and 1b, i.e.
individuals who reported wheeze occurring in the absence
of colds, were combined to form a complex of asthmatic
symptoms (AS).  Those reporting problems with phlegm
and also long-term cough and/or morning cough (Q11
and/or Q12, and Q13) were classified as having bronchitis
symptoms (BS). 

Study areas

Demographic data were obtained from the Department
of Statistics of the respective county council office.  The
centres (fig. 1) comprised from north to south:

A.  Southern and western parts of the county of
Västerbotten (Umeå and Lycksele health care dis-
tricts), a region with both urban (number of persons
included (n)=1788; 50%) and rural areas (n=1812; 50%).

B.  Municipality of Uppsala, a medium sized city,
where the participants included people both from the
inner city (n=2667; 74%) and from the surrounding
countryside (n=933; 26%);

C.    Göteborg, Sweden's second largest city.  The study
area comprised the northern part of the city on the island
of Hisingen (n=3600; 100%).  In this area there was a
larger number of immigrants, and the annual income per
inhabitant was lower than in the other two centres (fig.
1).

Data on meteorological and pollutional factors

General aspects. In Västerbotten, the climate is subarctic
(table 2), and industrial pollution is low.  Occasionally,
during periods of thermal inversion, high levels of soot
from woodstoves and other sources of combustion occur.

In Uppsala, the temperature is moderate.  It is mostly
a university city and air pollution from industrial sources
is low.

In Göteborg, the climate, by Scandinavian standards,
is mild and the level of pollution from motor vehicles
and factory outlets is higher than in the other two Swedish
areas.

Meteorological data were obtained from the Swedish
Meteorological Institute and included measurements of
temperature and humidity. 
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Table 1. – Positive answers on airway symptoms, medication and smoking as % of participants in each region

Question Västerbotten Uppsala Göteborg
No. (n=3294) (n=3147) (n=2884)

% % %

Last 12 months
1. Wheezing 19.8 19.0 23.0 ***
1a. Breathless while wheezing 11.2 10.3 12.4 *
1b. Wheezing without cold 12.2 11.4 13.5 *
2. Woken by chest tightness 10.4 9.7 14.7 ***
3. Woken by attacks of breathlessness 4.3 5.0 7.2 ***
4. Woken by attacks of cough 26.9 25.4 28.5 *
5. Asthma attack 3.3 3.3 3.1
6. Current asthma medication 6.2 4.9 4.8 *
7. Hay fever/allergic rhinitis 21.1 22.2 22.2
Questions particular to the Swedish centres
Usually having
11. Long-term cough 15.9 16.5 19.6 ***
12. Morning cough 12.2 11.2 15.9 ***
13. Productive cough 19.6 18.3 22.2 ***
16. Current smokers 31.2 33.8 42.3 ***
17. Ex-smokers 16.3 14.9 16.3 ***

Q. 1 and 1a and 1b (AS) 7.6 6.8 7.7
Q. 5 or 6 (AD) 6.8 5.9 5.5
Q. (11 and/or 12) and 13 (BS) 11.9 11.7 15.1 ***

Questions shown in Appendix.  AS:  asthma symptoms;  AD:  asthma disorder;  BS:  bronchitis symptoms;  Q:  question.  Chi-
squared test was used to test for overall difference among the centres;  n: number of participants;  *:  p<0.05;  ***:  p<0.001.



Pollen counts. Pollen counts from February 1990 to
September 1990 were obtained from the Swedish Pollen
Bulletin [20] (table 2).  For pollen analysis in Sweden a
"Burkard Seven Day Recording Volumetric Spore Trap"
is used.  Data on the types of pollen that are known to
be the most allergenic in this country are given in table
2.  This particular pollen season gave a rather low yield
compared to the average.

Analysis of late-responders and nonresponders

A control study was undertaken to estimate how
variations in response rates between centres, and a poten-
tial difference in symptom prevalence between responders
and nonresponders, might affect the results (table 3).  In
this study, 25% of the nonresponders were randomly
chosen, and an attempt was then made to reach as many
as possible by phone.  Also,  a comparison was made be-
tween early (≤4 weeks) and late (>4 weeks) responders.

Statistical analysis

Chi-squared test and Fisher's permutation test [21, 22]
were used when analysing differences between groups.
The latter test includes an exact version of the Chi-squared
trend test for a 2×n table as a special case, and it was
applied when comparing two groups with respect to a
zero-one variable or with respect to variables with order
structure (e.g. age).  Odds ratios (OR) with 95% confi-
dence intervals (95%CI) were determined.  Logistic reg-
ression analysis was performed in order to estimate
adjusted odds ratios when taking several variables into
account.  Two-tailed tests were used.

Results 

Response rates and analysis

The total response rate was 86%.  There was a signifi-
cantly lower response rate and more late responders in
Göteborg than in Västerbotten and Uppsala.  Women
generally responded earlier and more often compared to
the males (table 3).

Late responders reported a significantly higher rate of
waking with chest tightness and shortness of breath than
early responders (Q2:  12.7 vs 11.0% (p<0.05);  and Q3:
6.6 vs 4.9% (p<0.001)).  Current smoking was more
common in late responders than early responders (43.3
vs 32.4% (p<0.001)). The total number of nonrespon-
ders was 1,475.  Of those, 198 had moved, 132 had actively
refused or could not participate because of language
problems or mental disability, 12 were temporarily away,
4 were of the wrong age, and 1 person had died.  For
48 persons, the questionnaire was returned from the post
office with no information of a new address.  In the
remaining 1,080 persons, we have no information on why
the questionnaire was not answered.

In the telephone survey, 25% of the nonresponders
from each centre were randomly chosen.  Of the 288
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Fig 1.  –  A map of Sweden with the three centres illustrated, and some
demographic characteristics of each centre.  A: 171,331 inhabitants;
61,179 aged 20–44 yrs; immigrants 3.2%; size 46,812 km2; 4 inhab-
itants·km2; income 121,000 SEK·yr-1.  B: 167,508 inhabitants; 68,077
aged 20–44 yrs; immigrants 7.5%; size 2,523 km2; 66 inhabitants·km2;
income 133,800 SEK·yr-1.  C: 109,189 inhabitants; 42,704 aged 20–44
yrs; immigrants 12.3%; size 203 km2; 538 inhabitants·km2; income
114,100 SEK·yr-1.

Table 2.  –  Meteorological parameters, air pollutants and
pollen counts in 1990

Västerbotten Uppsala Göteborg

Meteorological factors
Temperature °C 4.5 7.2 9.6
Humidity  % (at 1.00 p.m.) 69 69 65

Air Pollutants  µg·m-3

SO2 n.a. 3.3 6.7
NO2 n.a. 22.8 29.4
Black Smoke n.a. 8.3 10.3

Pollen Counts  m-3 air
Hazel n.a. 103 30
Alder 94 180 55
Birch 2517 12118 6185
Grasses 1093 950 986
Mugwort 19 164 110

Temperatures and humidity is given as annual mean values.
Pollutants were measured from October to March, and presented
as mean values for the period.  Pollen count was measured
from March to October, and presented as total of daily averages.
n.a.:  not available.

Air pollution. Data were obtained from the official
environmental control offices in Uppsala and Göteborg
(table 2).  The county of Västerbotten is large and has
internal differences in pollution, and this centre was
excluded from this comparison.  Measurements of SO2,
NO2 and black smoke (black particles less than 10 µm
in size) were made during the period from October 1990
to March 1991.  The procedures of sample collection
and analysis were the same in both regions [19].  The
method used was molecular diffusion and chemical
absorption on an impregnated filter. 



persons selected, 138 (48%) were reached, and 89 agreed
to answer the questionnaire.  Of those not reached, 114
had no telephone number, 22 had moved, and 47 did not
answer despite repeated calls.  Amongst those who could
be reached and answered the questionnaire, there were
no significant differences in symptom prevalence as com-
pared to other responders.

Questionnaire findings

The overall prevalence of asthma-related disorder (AD)
was 6.1%, of asthmatic symptoms (AS) 7.4%, and of
bronchitis symptoms (BS) 12.9%.  Of the individuals
with AD, 48% had AS.  Of the individuals with BS,
22% had AS.  Of the individuals with AD, 31% had BS.

Univariate analysis

The prevalence of AD was significantly more common
in the younger age groups (p<0.05). AD did not show
any relationship to sex or smoking, but a highly signifi-

cant relation to rhinitis.  Among individuals with AD,
69.6% reported having allergic rhinitis compared to
18.6% in subjects without AD (OR 10.1; 95% CI 8.4–12.2).
No significant difference in the prevalence of AD was
found between centres (table 1).

There was no relationship between AS and age, gen-
der or centre.  Current smoking, as compared to former
and lifetime nonsmoking, was significantly related to AS
(OR 1.5; 95% CI 1.3–1.7) (table 4).  Among indivi-
duals with AS, 49.9% reported allergic rhinitis compared
to 19.5% in individuals without AS (OR 4.1; 95% CI
3.5–4.8).

Cough (Q4, Q11 and Q12) was less common in the
younger age groups, than in older individuals (p<0.01,
p<0.05 and p<0.001, respectively; Chi-squared trend
test).  The rate of BS was not significantly different
between age groups and there was no difference between
men and women.  There were, however, more female
smokers (OR 1.1; 95% CI 1.04–1.2) especially in the
younger age groups.  Also, significantly more women
reported long-term and nocturnal cough (OR 1.7;  95%
CI 1.5–2.0).  This difference was found both among smo-
kers and nonsmokers (fig. 2).  BS showed a highly sig-
nificant relation to smoking (OR 3.2;  95% CI 2.3–3.7).
Current active smoking caused an increase in almost all
symptoms, but a history of previous smoking did not
show any relation to symptoms (table 4).  Among indivi-
duals with BS, 29.8% reported allergic rhinitis compared
to 20.5% in individuals without BS (OR 1.6;  95% CI
1.4–1.9).  Using Uppsala as a reference centre, BS was
found to be most frequent in Göteborg (OR 1.3;  95%
CI 1.2–1.5)

Allergic rhinitis was significantly more often reported
in the younger age group than in older individuals (p<0.05,
Chi-squared trend test).  No difference was seen in gen-
der or smoking habits between those with and without
rhinitis.  The persons with allergic rhinitis had a signifi-
cant increase in wheezing as well as all other symptoms.
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Table 4.  –  Positive answers on airway symptoms, and medication in relation to smoking

Question Lifetime nonsmokers Ex-smokers Current smokers χ2

No. (n=4533) (n=1473) (n=3319) trend
% % % test

1. Wheezing 14.6 16.5 30.6 ***
1a. Breathless while wheezing 8.4 9.4 16.1 ***
1b. Wheezing without cold 8.8 8.1 19.1 ***
2. Woken by chest tightness 9.2 11.0 15.0 ***
3. Woken by attacks of breathlessness 4.7 4.7 6.8 ***
4. Woken by attacks of cough 23.1 23.0 33.5 ***
5. Asthma attack 3.4 3.2 3.1
6. Current asthma medication 5.4 6.2 4.9
7. Hay-fever/allergic rhinitis 23.4 22.5 19.0 ***
11. Long-term cough 13.9 14.4 22.9 ***
12. Morning cough 6.9 7.0 23.9 ***
13. Productive cough 13.7 14.7 30.6 ***

Q. 1 and 1a and 1b (AS) 7.6 5.8 10.3 ***
Q. 5 or 6 (AD) 6.4 6.7 5.8
Q. (11 and/or 12) and 13 (BS) 7.8 8.1 21.6 ***

AS:  asthma symptoms;  AD:  asthma disorder;  BS:  bronchitis symptoms;  Q:  question.  Chi-squared trend test was used
to test for the influence of smoking, ***:  p<0.001.

Table 3. – Questionnaire response rates in the three
centres, for males and females and early and late responders

Västerbotten Uppsala Göteborg Total

n % % % %

Overall 9325 91.5 87.4 80.1 86.3 ***
Males 4510 90.1 85.1 75.4 83.5 ***
Females 4815 93.0 89.6 84.9 89.1 ***
≤ 4 weeks 6555 81.9 67.7 63.0 71.2 ***
5–8 weeks 1558 11.6 25.9 13.3 16.9 ***
> 8 weeks 1088 6.5 6.4 23.6 11.8 ***

Chi-squared test was used to test for overall difference among
the centres, ***:  p<0.001.



Of the individuals with rhinitis, 19.5% had AD and 17.5%
had BS, but of those without rhinitis, 2.3% had AD and
11.5% had BS (p<0.001).  There was no significant
difference in prevalence of reported rhinitis between the
centres (table 1).

The results of multivariate analysis

Analysis of the influence of allergic rhinitis, age, gen-
der, smoking and geographical area on respiratory sym-
ptoms is shown in table 5.  AS, AD and BS were used
as dependent variables.  Reported allergic rhinitis was pos-
itively related to all three dependent variables (p<0.001).
Current smoking increased the prevalence of AD and BS
(p<0.001).  The prevalence of AD decreased with increased
age (p<0.01).  Living in Göteborg was positively related
to BS (p<0.05).

The influence of sex and smoking on nocturnal cough
(Q4) and long-term cough (Q11) was analysed.  Being

female was an independent risk factor for both noctur-
nal cough (OR 1.8; 95% CI 1.7–2.0) and long-term cough
(OR 1.4; 95% CI 1.2–1.5) (p<0.001).  Current smoking
was also associated with a higher prevalence of noctur-
nal cough (Q4) (OR 1.7; 95% CI 1.5–1.8) and long-term
cough (Q11) (OR 1.8; 95% CI 1.6–21) (p<0.001).

Discussion

The purpose of this analysis was to test the hypothesis
that the patterns of respiratory symptoms differ between
regions in Sweden.  We found no significant difference
between centres in symptoms related to asthma (AS), or
self-reported asthma and use of asthma medication (AD),
whilst Göteborg had a higher reported rate of symptoms
related to chronic bronchitis (BS).

Clearly no definite diagnosis of an obstructive lung
disease can be based solely on a questionnaire such as
this.  We still felt it illustrative to roughly divide symp-
tomatic individuals into three groups; one having an
"asthma-related" disorder (AD), another asthma symp-
toms (AS), and a third bronchitis symptoms (BS).  The
definition of AS does not rely on a diagnosis made by
the patient or physician, but on reported symptoms.  This
combination of symptoms has been used by other inves-
tigators [23].  It identifies individuals who wheeze and
are breathless, whilst not having a cold.  Observed regio-
nal differences are, therefore, unlikely to depend merely
upon possible variation in diagnostic procedures.

Response analysis

An overall response rate of 86% is commonly judged
to permit a generalization of the results to the general
population.  However, there were significant differences
in response rates between centres (table 3). The lower
response rate in Göteborg may be due to the larger num-
ber of immigrants with language problems in this area.
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Fig 2. – Reported cough (questions 4 and 8).  Differences between
sexes and smokers versus nonsmokers (nonsmokers = ex-smokers +
lifetime nonsmokers)      :  male;     :  female.

Table 5. – Results of logistic regression analysis of the influence of rhinitis, age, gender, smoking and geographical
area on the prevalence of respiratory symptoms

AD (Q5 and/or 6) AS (Q1, 1a and 1b) BS (Q11 and/or 12, and 13)
OR 95% CI OR 95% CI OR 95% CI

Rhinitis 10.1 (8.4–12.2)*** 4.4 (3.8–5.2)*** 1.8 (1.5–2.1)***
Age (compared to 20–24 yrs)

25–29 yrs 0.9 (0.9–1.0)* 1.0 (0.9–1.0) 1.0 (1.0–1.1)
30–34 yrs 0.8 (0.7–0.9)* 1.0 (0.9–1.1) 1.0 (1.0–1.1)
35–39 yrs 0.7 (0.6–0.9)** 0.9 (0.8–1.1) 1.1 (0.9–1.2)
40–44 yrs 0.7 (0.5–0.9)** 0.9 (0.7–1.1) 1.1 (0.9–1.3)

Sex (compared to females)
Males 0.9 (0.7–1.1) 1.1 (0.9–1.2) 0.9 (0.8–1.1)

Smoking (compared to nonsmokers)
Ex-smoker 1.2 (0.9–1.5) 1.0 (0.7–1.3) 1.0 (0.8–1.2)
Current smoker 0.9 (0.8–1.1) 1.9 (1.6–2.3)*** 3.1 (2.7–3.6)***

Centre (compared to Uppsala)
Västerbotten 1.2 (0.9–1.5) 1.2 (0.99–1.4) 1.1 (0.9–1.2)
Göteborg 0.9 (0.8–1.2) 1.1 (0.9–1.4) 1.2 (1.02–1.4)*

Adjustment for some possible confounding factors (age, gender, smoking and centre) has been made when calculating odds ratio
(OR) and 95% confidence interval (95% CI).  AD:  asthma-related disorder;  AS:  asthmatic symptoms;  BS:  bronchitis symptoms.
*:  p<0.05;  **:  p<0.01;  ***:  p<0.001.



We approached the problem of nonresponse in two
different ways.  Firstly, we looked for trends in the ans-
wer pattern between early and late responders.  A higher
rate of some symptoms (Q2 and Q3) and of smoking,
but not of AD, AS or BS, was found amongst late
responders.  Secondly, we chose 25% of the nonrespon-
ders randomly, and attempted to reach as many of them
as possible by phone.  The 89 individuals reached had
a symptom profile no different from that of the other
responders.

Although women responded both sooner and more
often than men, no difference in symptom prevalence,
with the exception of cough, was found.

Comparison between centres

Some studies on asthma epidemiology have revealed
what seems to be a geographic difference in the preval-
ence of asthma [2, 12, 13, 18, 24–27].  In a review,
COOKSON [11] concluded that there are true differences
in cumulative prevalence of asthma-like illnesses bet-
ween countries, and suggested that they could be explained
by environmental variations.  In Sweden, a number of
studies have focused on the prevalence of asthma [9, 15,
18, 25, 28], and in this country as well as some others
it has been proposed that this prevalence might differ
between regions [14, 15, 18].  ÅBERG [14] found the
prevalence of asthma and allergic rhinitis to be highest
among those born in the northernmost provinces of the
country, and, in a recent study, LARSON et al. [15] found
differences both in reported respiratory symptoms and
in the consumption of drugs for asthma, between two
neighbouring counties.   Despite differences in some met-
eorological parameters, as well as in the levels of three
commonly measured air pollutants, between the centres
in our study (table 2), the inter-region variations in the
prevalence of most asthma symptoms were not signifi-
cant after taking into account multiple variables (table
5).  This study, therefore, does not support the findings
of previous investigators [14, 15].

The rate of all BS symptoms was higher in Göteborg
than in Västerbotten or Uppsala.  This difference remained
significant after correction for smoking.  One possible
explanation for this is the higher level of air pollution in
Göteborg.  However, we have no data on individual exp-
osure and no reliable data on the exposure of the study
population in Västerbotten, although pollution in the area
as a whole, is low.  Other explanations may include a
higher rate of passive smoking, differences in climate,
ethnic back-ground, or socioeconomic status.

Questionnaire findings

Not surprisingly, BS showed a highly significant
relationship to active smoking (table 4).  AD did not
relate to smoking at all, and previous smoking did not
seem to have any influence on the prevalence of symptoms
(table 4).  AS was related to smoking, and it could be
argued that these symptoms reflect bronchial hyperreac-
tivity (BHR) whether induced by tobacco smoke or aller-
gic inflammation, and thus are nonspecific.  Seventy

percent of the individuals with AD and 50% with AS
reported allergic rhinitis, as opposed to 30% of those
with BS and 22% of the total population sample.  This
implies that in this population, aged 20–44 yrs, AD and
AS are commonly associated with symptoms of allergic
disease.  That BS was related to rhinitis is probably due
to the overlap between AS and BS.

Of most symptoms, there were no significant differences
in prevalence rates between the sexes (data not shown).
An exception, however, was a pronounced female domi-
nance in reported cough (fig. 2).  The reasons for this
are obscure.  Studies on upper airway symptoms have
revealed that women report symptoms of mucosal irrita-
tion more often than men [29], and cough as a side-effect
of treatment with angiotensin-converting enzyme inhi-
bitors is more often reported by women [30].  To our
knowledge, the reasons for these discrepancies have not
been elucidated.  In their assessment of the influence of
the psychological status on respiratory symptoms, DALES

et al. [31] found that persistent cough was significantly
related to anxiety symptoms, and the latter to be more
frequent among women.  The same connection with
anxiety, however, also applied to other airway symp-
toms, such as chronic phlegm and episodes of wheezing,
the prevalence of which had no relation to gender in our
study.  Alternatively, women, who spend more time in
the home, may be more exposed to indoor allergens and
pollutants and to respiratory infections transmitted from
their children, than men are.  Women may have a higher
prevalence of nonspecific BHR [32].  We feel that this
issue deserves to be looked into in more detail.

Increase in asthma prevalence

A review of the current literature suggests that in some
populations the prevalence of childhood asthma may have
increased over the last decade [1, 5, 10, 33], and in adults
the available data suggest the same [6, 7, 9, 14].  Some
Swedish studies have found a rise in diagnosed asthma
[14], and in prescription of asthma drugs and asthma
mortality [34].

Two earlier studies have focused on asthma epidemio-
logy at two of our cities.  In 1967, IRNELL and KIVILOOG

[35] assessed the prevalence of asthma in the county of
Uppsala by means of a questionnaire and a subsequent
interview and medical examination.  An estimated pre-
valence rate of 2.3% was obtained according to the
definitions of the American Thoracic Society at that time.
In the same year, JUHLIN and WILHELMSEN [36] reported
a similar prevalence rate (2.0%) in a study of over 2,000
men and women in Göteborg.  Both of these studies
measured cumulative prevalence, as opposed to period
prevalence (symptoms in the last 12 months) in the present
study.  In the study in Uppsala, asthma defined as
"quiescent", i.e. no symptoms in the last 12 months, had
a prevalence of 1.0%, making the prevalence of active
asthma only 1.3%.  The screening questions on asthma
used must be considered as "broad" and cannot be directly
related to any of the questions in the present study.  Also
the age range was different (30–64 yrs).  This makes
direct comparison difficult, but the 1967 number of 1.3%
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must, nevertheless, be considered low, when compared
to the 5.9% AD and 6.8% AS in Uppsala today.

In conclusion, our results indicate that there are no
significant differences in the prevalence rates of asthma-
related symptoms between these three areas, but that
symptoms of chronic bronchitis show a significant rel-
ationship to areas of high pollution.  Furthermore, the
results support the conclusion drawn by others that the
prevalence of asthma is increasing in Sweden.
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Questionnaire

The following questions are common to all centres of
the ECRHS: 
Q1. Have you had wheezing or whistling in your chest

at any time in the last 12 months? 
Q1a. Have you been at all breathless when the wheezing

noise was present?
Q1b. Have you had this wheezing or whistling when

you did not have a cold? 
Q2. Have you woken up with a feeling of tightness

in your chest at any time in the last 12 months?
Q3. Have you been woken by an attack of shortness

of breath at any time in the last 12 months?
Q4. Have you been woken by an attack of coughing

at any time in the last 12 months?
Q5. Have you had an attack of asthma in the last 12

months?
Q6. Are you currently taking any medicine (including

inhalers, aerosols or tablets) for asthma?
Q7. Do you have any nasal allergies including "hay fever"

Questions 8–10 concerned age, sex and date.  In Sweden
the questionnaire included seven additional questions on
pets, smoking habits and symptoms relating to chronic
bronchitis [18].  The questions on pets (Q14 and Q15)
are not analysed further in this article.

Q11. Have you in recent years had troubles with long
term cough?

Q12. Do you usually cough in the morning?
Q13. Do you usually cough up phlegm?
Q16. Do you smoke? (answer yes even if you only

smoke a few cigarettes or pipes per week, or if
you quit smoking for less than one year).

Q17. Are you an ex-smoker? (quit smoking for more
than one year).
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