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ABSTRACT: The aim of this analysis was to estimate the geographical variation
in the prevalence of physician-diagnosed asthma and treatment practice for asth-
ma in young adults.

The results are based on an ecological analysis of 34 centres in 14 countries, in
which a total of 17,029 randomly selected subjects (52% females, age 20–48 yrs)
underwent a structured interview and spirometry as part of the European Community
Respiratory Health Survey. The sample was enriched with 2,903 symptomatic sub-
jects when investigating treatment in subjects with physician-diagnosed asthma.

The prevalence of physician-diagnosed asthma was highest in New Zealand and
Australia (11–13%) and lowest in Erfurt, Germany (1.2%) and Spain (1.5–3.0%).
The reported use of antiasthma medication in the last 12 months was also highest
in New Zealand and Australia (12–16%) and correlated closely with the preva-
lence of diagnosed asthma (r=0.89, p<0.001). Herbal remedies against breathing
problems had been used by 13% of subjects in Hamburg but the reported use of
alternative remedies for breathing problems was low in most other centres. The
use of inhaled anti-inflammatory drugs in subjects with physician-diagnosed asth-
ma ranged from 49% in the UK to 17% in Italy and correlated with the preva-
lence of doctors' consultations within the last 12 months (r=0.66, p<0.05). The
prevalence of anti-inflammatory treatment was positively related to the prevalence
of nocturnal asthma symptoms (p<0.05).

We conclude that there is a wide geographical variation in the prevalence of
physician-diagnosed asthma and use of antiasthma medication. The geographical
variation in the use of anti-inflammatory drugs among individuals with diagnosed
asthma may be related to variations in asthma severity, as well as differences in
treatment practices between countries.
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In the last decade there has been a move from oral
to inhaled antiasthma treatment [1–3]. Audits of asth-
ma care and analysis of drug sales indicate, however,
that treatment practices for asthma vary considerably
between countries [4–6]. In order to optimize the treat-
ment for asthma, international guidelines for the man-
agement of asthma were produced in the 1990s. The
guidelines emphasize that asthma is an inflammatory
disease and that anti-inflammatory medication is a first-
line treatment [7, 8].

Since 1990, information on the variation in asthma prev-
alence, known or suspected risk factors for atopy and
asthma, and information on the management of asthma
has been collected in the European Community Respira-
tory Health Survey (ECRHS) [9–11]. In the first part of
the study, the participants answered a postal screening
questionnaire that included questions on asthma-related
symptoms and one question on whether the participants
were currently taking medication for asthma. A con-
siderable geographical variation in the prevalence of
asthma symptoms and the reported use of asthma medi-
cation was found [10].

The aim of this analysis was to estimate the variation
in the prevalence of physician-diagnosed asthma and
treatment practice for asthma in the participating cen-
tres of the ECRHS.

Population and methods

Selection of population

The methods used in the study have been described
previously [9–11]. Participating centres selected areas
for study which were defined by pre-existing adminis-
trative boundaries, had populations of at least 150,000
inhabitants and, where possible, had up-to-date sampling
frames for subjects aged 20–44 yrs.

Stage 1. In the first phase of the study, randomly
selected samples of at least 1,500 people of each sex
were sent questionnaires enquiring about respiratory
symptoms, attacks of asthma, use of asthma medication
and hay fever or nasal allergies, together with questions
checking age and sex of the respondents.



Stage 2. In the second part of the study, a random
sample of those selected for the first stage were invit-
ed to come for a structured interview, blood test, skin
tests and assessment of lung function by spirometry, and
airway challenge with methacholine. Detailed informa-
tion on medication used to help breathing and use of
healthcare services because of breathing problems was
collected during the interview. In many of the centres, an
additional sample of all individuals who in the screen-
ing questionnaire reported: 1) having been woken by an
attack of shortness of breath at any time in the last 12
months; 2) having an attack of asthma in the last 12
months; and/or 3) currently taking medicine for asthma,
were invited to participate in the second stage of the
study.

At the time of this analysis (March 1996) 48 centres
from 22 countries had participated in the first phase of
the study while 34 centres from 14 countries had com-
pleted the second phase and had their data checked by
the co-ordinating centre. Enriched samples of sympto-
matic subjects had been included in 24 centres from 11
countries (table 1). The informed consent of all partic-

ipants was obtained and the study was approved by all
the Ethics Committees involved.

The random sample was used when comparing the
overall prevalences of physician-diagnosed asthma and
treatment for asthma by centre. The enriched sample
was used when investigating the subsamples of subjects
with physician-diagnosed asthma and subjects with
asthma-related symptoms. In order to have a sufficient
number of individuals for comparison, the data on sub-
jects with physician-diagnosed asthma or asthma-rel-
ated symptoms were analysed by country.

Definitions

Physician-diagnosed asthma was defined as reporting:
1) ever having had asthma where the diagnosis had been
confirmed by a doctor; and 2) having at least one asth-
ma-related symptom in the last 12 months.

A subject was considered to have asthma-related symp-
toms if he or she reported at least one of the following:
1) wheezing or whistling in the chest; 2) having been

woken with a feeling of tightness in the
chest; 3) having had an attack of short-
ness of breath during the day at rest;
4) having had an attack of shortness of
breath following strenuous activity; or 5)
having been woken by an attack of
shortness of breath in the last 12 months.

Inhaled bronchodilators included: 1)
beta2-agonist; 2) nonspecific adrenore-
ceptor agonists; 3) anticholinergic agents;
and  4) compound bronchodilators.

Inhaled anti-inflammatory medica-
tion included: 1) inhaled steroids; 2) sodi-
um cromoglycate and nedocromil  sodium;
and 3) compound bronchodilators con-
taining steroids or sodium cromoglycate.

Oral antiasthma medication included:
1) beta2-agonist; 2) theophylline; 3) keto-
tifen; 4) compound bronchodilators; and
5) oral corticosteroids taken because of
breathing problems.

The subjects were also asked whether
they had used any remedies (other than
drug treatment) for breathing problems
in the last 12 months. The remedies rep-
orted included: hypnotherapy; acupunc-
ture; homeopathy or herbal remedies;
diet control; breathing exercises; swim-
ming or other exercises; and reflexol-
ogy.

Statistical analysis

The statistical analysis was performed
using Statistical Analysis System (SAS)
(SAS Institute Inc, Cary, NC, USA) and
Generalized Linear Interactive Modell-
ing (GLIM) software [12]. Linear reg-
ression was used when correlating the
prevalence of physician-diagnosed asth-
ma with the prevalence of antiasthma
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Table 1.  –  Number of participants and response rates in stage 2

Country Centre Random Response Symptomatic Response
(years of sample rate sample rate
examination) n % n %

Iceland Reykjavik 559 83.2 84 93.3
(1991–1992)
Norway Bergen 835 87.1
(1992–1993)
Sweden Göteborg 682 88.3 184 81.8
(1991–1992) Umeå 552 90.3 156 60.9

Uppsala 622 87.7 201 93.1
Ireland Dublin 437 73.0 127 85.2
(1992–1993)
UK Cambridge 277 52.6 58 45.0
(1990–1992) Caerphilly 377 71.6 138 57.0

Ipswich 420 61.6 111 70.3
Norwich 473 72.1 108 71.1

Germany Hamburg 1252 37.8
(1991–1992) Erfurt 731 67.9
Netherlands Groningen 380 63.4
(1992–1993) Bergen-op-Zoom 452 70.8

Geleen 413 61.8
Belgium South Antwerp 577 72.1 76 69.7
(1991–1992) Antwerp city 562 64.8 87 49.2
France Bordeaux 544 18.5
(1991–1993) Grenoble 473 40.6 49 44.5

Montpellier 456 12.2
Paris 652 20.9

Spain Barcelona 393 73.6 123 84.2
(1991–1993) Galdakao 486 84.4 106 91.4

Albacete 435 66.1 191 68.7
Oviedo 355 68.3 167 74.2
Huelva 271 56.7 132 49.6

Italy Pavia 309 38.0
(1991–1993) Turin 244 47.1 111 30.2

Verona 340 67.5 18 3.7
USA Portland 549 34.3 116 45.3
(1991–1992)
New Zealand Wellington 481 64.9 138 73.4
(1991–1993) Christchurch 455 63.7 129 70.5

Hawkes Bay 316 57.6 86 59.7
Australia Melbourne 669 40.7 207 47.2
(1992–1994)



medication between centres and when
comparing  the prevalence of antiasthma
treatment with doctor consultations and
asthma severity in subjects with physi-
cian-diagnosed asthma between countries.
Logistic regression was used when cal-
culating odds ratios for the influence of
age and sex on the prevalence of diag-
nosed asthma and antiasthma medication.
Logistic regression was also used when
analysing variation in antiasthma med-
ication in subjects with diagnosed asthma
and asthma-related symptoms by coun-
try after adjustment for age and sex.

Adjusted prevalences of physician-
diagnosed asthma and antiasthma medi-
cation were calculated by taking account
of the nonparticipation rate and the char-
acteristics of the nonrespondents in stage
2. The age, sex and symptomatology of
the responders and nonresponders were
known from the screening questionnaire
in stage 1 and the adjusted prevalence
estimate made the assumption that the
nonresponders had the same prevalence
of diagnosed asthma and antiasthma med-
ication as responders of the same sex
and age group, living in the same centre
with the same symptoms reported in the
screening questionnaire [11].

Results

The total number of participants in the
random sample was 17,029 (52.2% fem-
ale, mean age 33.8 yrs, range 20–48 yrs).
The participation rate varied from 90%
in Umeå to 12% in Montpellier. The
total number of participants in the symp-
tomatic sample was 2,903 (56.7% female,
mean age 34.1 yrs, range 20–47 yrs) (table
1).

Participants and nonparticipants

Women were more likely than men to participate in
the second phase of the study and participation in-
creased with age. In many centres, participants had a
higher prevalence of wheeze, reported attacks of asth-
ma and current medication for asthma in stage 1 than
nonparticipants (table 2).

Physician-diagnosed asthma and antiasthma treatment

High prevalences of physician-diagnosed asthma, i.e.
with a lower 95% confidence limit above and excluding
the median (5.3%), were found in Bordeaux, Montpellier,
Paris, Portland, Melbourne and all centres in the UK
and New Zealand. Low prevalences of physician-diag-
nosed asthma, i.e. with an upper 95% confidence level
below and excluding the median were found in South
Antwerp, Bergen-op-Zoom, Geleen, Reykjavik, Erfurt
and all the centres in Spain.

Prevalences of antiasthma medication significant-
ly above the median (6.7%) were found in Bordeaux,
Montpellier, Grenoble, Caerphilly, Ipswich, Norwich,
Umeå, Portland, Melbourne and the centres in New
Zealand. Prevalences of antiasthma medication sig-
nificantly below the median were found in Barcelona,
Galdakao, Oviedo, Geleen, Hamburg, Erfurt, Reykjavik
and Bergen.

The adjusted prevalences of physician-diagnosed asth-
ma and antiasthma treatment are presented in figure 1 and
table 3. In most centres, adjustment for nonparticipa-
tion reduced the prevalence of physician-diagnosed
asthma and reported use of antiasthma medication. In
the majority of centres, the adjustment changed the esti-
mated prevalence by less than 20% of the unadjusted
value. The largest reduction in the estimated prevalence
of physician-diagnosed asthma was found in Bordeaux
where the estimate fell from 15.1 to 8.8%. An adjust-
ment in prevalence of more than 20% was also found
in Montpellier (13.8 to 10.1%), Portland (10.4 to 7.9%),
Turin (7.4 to 5.8%) and Verona (5.6 to 4.4%). A reduc-
tion in the estimated prevalence of use of antiasthma
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Table 2.  –  The prevalence of wheeze, attacks of asthma and current
medication for asthma in stage 1 in participants (P) and nonparticipants
(N) in stage 2

Centre Wheeze Attacks of asthma Medication for
asthma

P N P N P N

Reykjavik 19.2 10.4* 2.5 2.8 2.5 2.8
Bergen 23.6 22.6 2.8 3.2 3.3 2.5
Göteborg 23.3 21.2 3.0 4.5 4.7 7.8
Umeå 19.9 8.5* 2.0 3.4 6.9 3.4
Uppsala 19.4 20.9 3.6 4.6 6.3 5.8
Dublin 31.5 27.5 4.4 2.8 4.9 2.8
Cambridge 28.6 26.0 5.8 7.6 6.9 8.5
Caerphilly 34.0 33.1 6.6 4.6 6.9 7.3
Ipswich 27.2 19.0* 5.8 4.3 8.3 6.0
Norwich 27.1 20.4 4.7 5.0 6.1 5.0
Hamburg 23.9 19.1*** 3.5 2.6 4.1 2.9
Erfurt 9.8 13.7 1.1 1.4 0.7 1.2
Groningen 18.2 18.3 3.2 1.4 3.7 2.3
Bergen-op-Zoom 18.9 13.0 3.1 2.7 4.9 3.8
Geleen 18.8 18.5 1.5 3.4 3.9 4.7
South Antwerp 14.2 11.6 1.6 0* 2.5 2.1
Antwerp City 25.9 19.5* 4.1 3.0 4.3 2.6
Bordeaux 23.8 14.2*** 10.7 3.3*** 7.7 3.0***
Grenoble 16.0 12.0 3.8 2.3 2.6 1.6
Montpellier 22.4 12.9*** 7.5 3.0*** 8.6 2.7***
Paris 18.4 13.2*** 5.7 3.6* 4.8 2.6
Barcelona 17.3 19.2 1.3 1.4 1.8 1.4
Galdakao 20.0 12.2 1.6 1.1 1.4 1.1
Albacete 28.0 18.4** 3.9 1.4 2.1 2.2
Oviedo 23.2 12.7*** 2.8 0.6 2.8 0.6
Huelva 30.4 27.2 2.6 1.4 5.2 1.5*
Pavia 12.6 6.4** 2.3 2.8 2.3 0.8
Turin 15.6 8.4* 7.0 3.3 3.3 2.6
Verona 11.8 4.3** 4.4 3.1 2.1 1.2
Portland 26.7 23.7 6.8 4.7 4.4 4.9
Wellington 26.0 26.2 7.6 5.9 9.3 6.6
Christchurch 25.1 24.8 7.8 7.5 8.5 7.1
Hawkes Bay 27.8 18.9* 6.3 3.4 6.6 5.2
Melbourne 30.0 18.3*** 5.5 3.0* 6.0 3.0**

These values are for subjects selected in the random sample for stage 2, and are
not age and sex adjusted as in [10]. *: p<0.05;  **: p<0.01; ***: p<0.001 for dif-
ference between participants and nonparticipants.



medication of more than 20% was found in Bordeaux
(13.1 to 7.6%) and Montpellier (12.5 to 8.8%). A highly
significant across centre correlation was found bet-
ween the adjusted prevalences of physician-diagnosed
asthma and antiasthma medication (r=0.89, p<0.001)
(fig 2).

Asthma and medication in relation to gender and age

In most centres, no significant age or sex difference
was found relating to physician-diagnosed asthma or
reported use of antiasthma medication. One exception was
Uppsala where there was a significantly higher prevalence
of physician-diagnosed asthma in women than men
(odds ratio (OR) (95% confidence interval) 3.8 (1.6–
8.8)). A significantly higher reported use of antiasthma
medication in women than men was found in Groningen
(3.3 (1.1–10.2)) and in Grenoble (1.8 (1.0–3.2)) while
in Antwerp City the reported use of medication was
higher in men than in women (2.1 (1.0–4.4)). A signif-
icantly lower prevalence of physician-diagnosed asth-
ma with higher age (OR 10 yrs) was found in Ipswich

(0.5 (0.2–0.9)), Montpellier (0.6 (0.4–0.8)) and Bordeaux
(0.7 (0.5–0.9)). A higher reported use of antiasthma
medication with increasing age was found in Reykjavik
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Table 3.  –  Age and sex standardized prevalence of
antiasthma medication, adjusted for nonparticipation

Centre Inhaled Inhaled Oral
broncho- anti- anti-
dilators inflammatory asthma

% % %

Reykjavik 2.5# 1.0# 0.5#

Bergen 3.4 1.4# 0.5#

Göteborg 6.3 1.7 1.7
Umeå 8.0 2.3 1.4#

Uppsala 5.8 1.9# 1.4#

Dublin 4.3 2.8 2.9
Cambridge 9.2 6.5 1.6#

Caerphilly 8.0 4.4 2.1#

Ipswich 7.6 3.8 1.9#

Norwich 8.7 3.0 1.5#

Hamburg 4.1 1.1 1.2
Erfurt 1.0# 0.3# 0.9#

Groningen 3.4 1.5# 0.8#

Bergen-op-Zoom 4.7 2.5# 0.9#

Geleen 2.9 1.2# 0.4#

South Antwerp 4.5 1.6# 1.1#

Antwerp City 5.2 2.6# 1.2#

Bordeaux 5.1 3.2 2.8
Grenoble 3.6 3.2 6.5
Montpellier 5.4 3.4 3.0
Paris 5.0 1.4 1.8
Barcelona 1.1# 1.2# 1.6#

Galdakao 0.7# 0.8# 0.2#

Albacete 2.8 3.1 0.8#

Oviedo 1.6# 2.3# 2.3#

Huelva 2.3# 2.9 1.6
Pavia 3.4 2.9 0.8#

Turin 2.8 2.8 1.5#

Verona 1.9# 2.7# 1.2#

Portland 6.1 6.7 0.8#

Wellington 11.3 8.2 2.0#

Christchurch 12.4 6.9 3.5
Hawkes Bay 8.9 7.7 2.4
Melbourne 9.4 6.7 5.0

#: Adjustment for nonparticipation not possible due to low
prevalence rates

Fig. 2.  –  Correlation between the adjusted prevalence of physician-
diagnosed asthma and antiasthma medication in each centre.
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Fig. 1.  –  Age-sex standardized prevalence of physician-diagnosed
asthma and antiasthma medication, adjusted for nonparticipation.
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(2.1 (1.0–4.4)) and Bergen (1.9
(1.1– 3.5)), while a lower report-
ed use of medication with increas-
ing age was found in Galdakao
(0.3 (0.1–1.0)) and Uppsala (0.6
(0.3–0.9)). As 136 tests were
performed in this analysis, the
number of statistically signif-
icant associations found were
about as many as could be
randomly expected.

Alternative remedies

The prevalence of use of alter-
native remedies for breathing
problems was low in most cen-
tres. The most commonly report-
ed alternative remedy against
breathing problems was home-
opathy or other herbal remedies which had been used
by 13.4% of the individuals from Hamburg. Prevalences
above 2% for herbal remedies were also reported in
Grenoble (7.8%), Erfurt (3.2%), Bordeaux (2.9%) and
Dublin (2.3%). A prevalence above 1% for acupuncture
against breathing problems was only reported in Bordeaux
(1.3%). Very few subjects reported having used hyp-
notherapy, diet control, breathing exercises, swimming
or other exercises, or reflexology against breathing
problems in the previous 12 months.

Medication in subjects with physician-diagnosed asthma

In the whole population, 58% of those who had used
antiasthma medication in the last year had physician-
diagnosed asthma. Prevalences of reported use of anti-
asthma medication in subjects with physician-diagnosed
asthma are presented in table 4 and figure 3. Significant
geographical variation was found (p<0.001), with the
highest prevalence of use of antiasthma medication in
the UK and Sweden and the lowest in Italy and Norway
(table 4). There was a wide variation in the use of
inhaled anti-inflammatory medication in the last 12
months with the highest prevalences found in the UK
(49%) and New Zealand (47%), while the lowest preva-
lences were seen in France (20%) and Italy (17%) (fig.
3). The highest prevalences of daily inhaled anti-inflam-
matory medication were found in New Zealand (29%)
and the UK (27%), while the lowest prevalence was
found in the USA (5%) and Italy (0%). The highest use
of inhaled bronchodilators in the last 12 months was
found in Sweden (82%), New Zealand (80%) and the
UK (80%), while the lowest prevalence was seen in Spain
(53%) and Norway (45%). The geographical varia-
tions in the prevalences of use of inhaled medication
were all statistically significant (p<0.001).

A significant correlation was found between the rep-
orted use of inhaled bronchodilator and inhaled anti-
inflammatory treatment in the last 12 months (r=0.78,
p<0.001). There was also a significant correlation between
daily use of inhaled bronchodilators and daily inhaled
anti-inflammatory treatment (r=0.54, p<0.05).

When studying the pattern of inhaled and oral med-
ication in subjects with diagnosed asthma, the highest
use of inhaled beta2-agonists (81%) was found in Sweden
and the highest reported use of inhaled steroids (46%)
in New Zealand. The highest use of inhaled anticholin-
ergics (6%) and cromoglycate (13%) was reported in
Belgium. Inhaled compound bronchodilators were pre-
dominantly used in Germany (29%), Italy (13%) and
Belgium (13%). The highest prevalence of the use of
oral beta2-agonists (13%) was reported in Sweden, the high-
est use of theophylline (17%) was found in Belgium,
while the highest use of oral corticosteroids (13%) was
reported in Ireland and New Zealand. Ketotifen was
mainly used in Belgium (6%) and Spain (5%). The high-
est reported use of alternative remedies was found in
Germany and Belgium (table 4).

The highest proportion of asthmatics that had seen a
doctor in the last 12 months was found in Belgium
(60%), while in most of the other countries this was
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Fig. 3.  –  Prevalence of inhaled bronchodilators and inhaled anti-
inflammatory medication in subjects with physician-diagnosed asth-
ma. The countries are sorted by the prevalence of daily use of
anti-inflammatory medication.      : daily medication;      : medica-
tion in the last 12 months.
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Table 4.  –  Treatment in the last 12 months in subjects with physician-diagnosed
asthma

Country Inhaled Ratio of Oral anti- Anti- Alternative
anti- inhaled anti- asthmatics asthma remedies

asthmatics inflammatories/ medication
bronchodilators

n % % % %

Iceland 63 70 0.35 16 71 0
Norway 44 45 0.51 9 47 4
Sweden 326 83 0.43 17 85 1
Ireland 61 72 0.42 30 77 2
UK 373 84 0.61 19 85 3
Germany 62 58 0.38 16 58 16
Netherlands 41 61 0.63 12 61 5
Belgium 86 73 0.66 23 74 15
France 249 57 0.36 15 59 8
Spain 188 59 0.57 23 64 3
Italy 70 53 0.36 13 54 1
USA 82 59 0.42 4 58 4
New Zealand 349 82 0.59 21 83 2
Australia 210 78 0.58 12 80 9



reported by less than half of the asthmatic subjects (table
5). A significant positive correlation was found between
the proportion of subjects that had seen a doctor and
the reported use of inhaled anti-inflammatory medica-
tion in the last 12 months (r=0.66, p<0.05).

A significant positive correlation was found bet-
ween prevalence of nocturnal awakenings with attacks
of breathlessness and use of oral corticosteroids (r=0.69,
p<0.01). There was a positive correlation between noc-
turnal awakenings and the ratio between reported use
of inhaled anti-inflammatory and bronchodilator med-
ication in the last 12 months (r=0.61, p<0.05). The ratio
of inhaled anti-inflammatory and bronchodilator treat-
ment was also positively related to the prevalence
of bronchial obstruction (FEV1 <80% predicted)
(r=0.60, p<0.05). No significant correlation was found
between the prevalence of use of inhaled bronchodila-
tors or anti-inflammatory medication and the preva-
lences of asthma attacks or hospitalization because of
breathing problems.

Medication in subjects with asthma-relat-
ed symptoms

The highest prevalences of use of anti-
asthma medication in subjects with asth-
ma-related symptoms were found in
Australia (29%), New Zealand (27%)
and the UK (27%), while the lowest preva-
lences were found in Spain (9%), Iceland
(8%) and Norway (8%). The highest preva-
lences of inhaled anti-inflammatory
medication were found in New Zealand
(14%) and Australia (13%), while the low-
est prevalences were seen in  Norway
(3%), Ireland (3%) and Iceland (2%)
(fig. 4). The highest use of inhaled bron-
chodilators in the last 12 months was
found in the UK (25%) and New Zealand
(23%), while the lowest prevalence was
seen in Norway (7%) Iceland (7%), and
Spain (4%) (fig. 4). The geographical

variations in the prevalences of use of antiasthmatic
medication were all statistically significant (p<0.001).

Discussion

The main finding of this analysis is the wide geo-
graphical variation in the prevalence of physician-diag-
nosed asthma and the use of antiasthma medication. The
prevalence of physician-diagnosed asthma and anti-
asthma medication was higher in the centres of New
Zealand and Australia than in any of the European cen-
tres. The highest prevalence of diagnosed asthma in
Europe was found in the UK and in some of the cen-
tres in France, while the lowest prevalences were report-
ed in Erfurt in former East Germany, and in Spain.

The geographical variation in the prevalence of physi-
cian-diagnosed asthma and antiasthma medication in
this investigation is in accordance with a previous report
from stage 1 of the ECRHS where we found a higher
prevalence of asthma symptoms and reported antiasth-
ma medication in New Zealand and Australia than in
the European centres [10]. These results were, how-
ever, based on a short screening questionnaire which
did not include any questions on whether the subject
had been diagnosed as having asthma and only includ-
ed one question on asthma medication. Analyses of data
from the structured interview in stage 2 was, therefore,
needed to obtain information on the prevalence of diag-
nosed asthma and the pattern of treatment for asthma.
The high prevalence of physician-diagnosed asthma in
Melbourne and New Zealand in the present report cor-
responds to the higher prevalences of asthma and asth-
ma symptoms found in children in Australia and New
Zealand compared with children in Europe [13, 14].
The geographical variation of asthma also corresponds
closely to the geographical variation in atopic sensitiz-
tion which has been presented in a previous report from
the ECRHS [11].

There was a close correlation between the prevalence
of physician-diagnosed asthma and the use of antiasth-
ma medication. It is possible that some of the geographical
variation in drug use is explained by underdiagnosis of
asthma in some countries. However, this would not
explain the large differences between countries in the use
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Table 5.  –  Doctor consultations and asthma severity in subjects with
physician-diagnosed asthma (%)

Country Seen Nocturnal Asthma- Hospital- FEV1
doctor* awakenings* attacks* izations* <80% pred

Iceland 33 25 98 2 8
Norway 25 32 100 0 19
Sweden 37 33 72 4 10
Ireland 49 41 93 8 14
UK 53 44 100 2 23
Germany 50 24 44 3 19
Netherlands 54 42 100 2 16
Belgium 60 45 100 8 17
France 37 43 100 2 16
Spain 37 52 100 7 16
Italy 38 40 77 0 9
USA 32 27 100 2 10
New Zealand 49 45 97 4 15
Australia 48 39 99 1 19

*: in the last 12 months. FEV1: forced expiratory volume in one second; pred:
predicted.

Fig. 4.  –  Prevalence of use of inhaled bronchodilators and inhaled
anti-inflammatory medication in subjects with asthma-related symp-
toms. The countries are sorted by the prevalence of daily use of anti-
inflammatory medication.      : daily medication;       : medication
in the last 12 months.
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of inhaled anti- inflammatory drugs in subjects with phy-
sician-diagnosed asthma. The highest prevalence of
use of inhaled anti-inflammatory drugs by patients with
diagnosed asthma was found in New Zealand, Australia
and the UK. This is in accordance with the results of
an international audit in 1992, where the highest pro-
portion of respiratory specialists who used inhaled cor-
ticosteroids as first-line treatment in chronic asthma was
found in these countries [6]. These two investigations
both show that asthma management in New Zealand,
Australia and the UK is more in accordance with current
asthma management guidelines in which early intro-
duction of inhaled anti-inflammatory drugs in asthma
treatment is emphasized [7, 8].

We did not find that subjects with diagnosed asthma
in countries with a high reported use of anti-inflamma-
tory drugs had less symptoms or lung function impair-
ment than asthmatic subjects from countries with a low
utilization of anti-inflammatory drugs. On the contrary,
there was a significant positive correlation between the
prevalence of nocturnal attacks of breathlessness and
the use of oral and inhaled anti-inflammatory treatment.
This suggests that the use of anti-inflammatory drugs
was highest in the countries with the highest proportion
of severe asthmatics. The differences in the utilization
of antiasthma drugs between countries may therefore re-
flect a geographical variation in asthma severity, as well
as differences in adherence to international guidelines.
It is, however, important to emphasize that these con-
clusions are only based on an ecological analysis and
should be confirmed with analyses of drug utilization
at the individual level.

A considerable proportion of the subjects who had
used medication for asthma in the last year did not have
physician-diagnosed asthma. We therefore also ana-
lysed drug utilization in subjects with asthma-related
symptoms by country. With this wider asthma defini-
tion the proportion of subjects who had used medica-
tion for asthma was lower than in the population with
diagnosed asthma. The highest prevalence of medica-
tion for asthma and use of inhaled anti-inflammatory
drugs in subjects with asthma-related symptoms was
found in Australia, New Zealand and the UK. The result
of this analysis therefore showed a similar pattern to
that found when analysing the geographical variation of
drug treatment in subjects with diagnosed asthma

In most centres, neither physician-diagnosed asthma
nor reported use of antiasthma medication was sig-
nificantly associated with age or gender. There was, how-
ever, a trend towards a higher prevalence of physician-
diagnosed asthma and use of antiasthma medication in
women than in men. This difference was only significant
in a few of the centres and in one centre, Antwerp City,
there was actually a significant male dominance of use
of antiasthma treatment. There was also a trend towards
decreasing prevalence of current physician-diagnosed
asthma with increasing age, while no clear overall rela-
tionship between reported use of antiasthma medication
and age was found in this study. It should also be noted
that the number of statistically significant associations
found between diagnosed asthma and reported use of
antiasthma medication and age or sex were about as
many as could be randomly expected given the large
number of tests performed in this analysis.

The prevalence of use of alternative remedies for
breathing problems was low in most centres. There
were, however, some exceptions, such as Hamburg and
some of the French centres, where a high prevalence of
use of herbal remedies for breathing problems was rep-
orted. Two studies from the USA and Australia have
highlighted that the use of alternative remedies is preva-
lent in the general population [15, 16]. In the American
study, the diagnosis for which the remedies had been
taken was included [15]. As in our results, the use of
alternative remedies was low in persons with pulmonary
problems compared with other diagnostic groups.

In most countries, antiasthma drugs are only avail-
able on prescription. An interesting observation was that,
even in countries where most of the individuals with
diagnosed asthma were taking prescribed antiasthma
medication, there was a large proportion that had not
seen a doctor in the last 12 months. In a pharmacy-
based study from Australia, GIBSON et al.[17] found that
undertreated asthmatics visited their doctors less often
than patients that were taking adequate treatment. The
correlation found between the proportion of asthmatic
subjects that had seen a doctor and the reported use of
inhaled anti-inflammatory treatment in the present in-
vestigation also suggests that lack of regular medical
check-ups might lead to under-usage of prophylactic
asthma medication.

One problem when interpreting our data is that there
was a large variation in response rate. A low response
rate may lead to a considerable overestimation of the
actual prevalences if there is a higher prevalence of
asthma in the responders than nonresponders [18]. In
order to adjust for this, symptoms in stage 1 as well as
sex and age were used to calculate adjusted prevalence
rates [11]. In most centres, this adjustment only slight-
ly changed the prevalence rates. In two centres, Bordeaux
and Montpellier, the adjustment did, however, result in
a fairly large decrease in the prevalences of both diag-
nosed asthma and use of antiasthma medication. All
significant relationships in our ecological analysis rem-
ained statistically significant when the analysis was
repeated without these two centres. Omitting the data
from Bordeaux and Montpellier would, therefore, not
have changed the conclusions of this study.

One of the principal aims of this study was to esti-
mate the geographical variation in drug utilization in
asthmatic subjects. As antiasthma drugs are usually intro-
duced after consulting a doctor, physician-diagnosed
asthma was chosen as the criterion for defining asthma.
In order to exclude subjects who had asthma only in
childhood, we only included individuals who reported hav-
ing had asthma-related symptoms in the last 12 months.
When analysing the subpopulations of individuals with
physician-diagnosed asthma and subjects with asthma-
related symptoms we made our comparison by country.
This was necessary in order to increase the number of
asthmatics in each group. It was also seen as a method of
detecting national differences in the use of antiasthmatics.
These results must, however, be interpreted cautiously
as the centres were not selected to be representative of
the countries and in several countries we had only one
centre. A further limitation is that this approach does
not take into account that there is an important vari-
ability between centres within individual countries.
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We conclude that there is a wide geographical vari-
ation in the prevalence of physician-diagnosed asthma
with the highest prevalences found in New Zealand and
Australia and the lowest in Erfurt in former East Germany
and in Spain. There is a close correlation between the
prevalence of physician-diagnosed asthma and the  over-
all use of antiasthma medication. The geographical vari-
ation in the use of anti-inflammatory drugs among
individuals with diagnosed asthma may be related to
variations in asthma severity, as well as differences in
treatment practices between countries.
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