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ABSTRACT: There has been an increasing consensus worldwide on how to treat
asthma, and, simultaneously, an increase in the sales of antiasthma drugs. How-
ever, little is known about actual drug use, dosage, combinations of drugs, etc., or
about the clinical characteristics of patients using these drugs.

All individuals with prescriptions for antiasthma drugs, who came to Icelandic
pharmacies during March 1994, were invited to participate. By means of ques-
tionnaires, the pharmacists recorded the age and gender of the patient, the spe-
ciality of the prescribing doctor, as well as the name of the drug, total amount
prescribed, and dosage. The patients were asked to answer another questionnaire
on their clinical diagnosis, usage of other antiasthma drugs, etc.

The pharmacists registered 2,026 individuals, with 2,687 prescriptions: 1,574 for
beta2-agonists, 838 for inhaled corticosteroids, 208 for theophylline, 48 for anti-
cholinergic drugs, and 19 for cromoglycates. One thousand, three hundred and
fifty one patients answered the questionnaires. The majority (67%) claimed to have
asthma, 18% chronic bronchitis, 11% emphysema and 5% other diseases or symp-
toms. Among those aged ≥16 yrs with asthma, 93% used beta2-agonists, 62%
inhaled corticosteroids, 19% theophylline, and very few used other drugs. The
most commonly used combination (57%) was beta2-agonists with inhaled corti-
costeroids. Thirty one per cent used beta2-agonists as monotherapy, and 5% used
only inhaled corticosteroids. Theophylline was used mainly in combination with
beta2-agonists and inhaled corticosteroids.

In conclusion, our data suggest that two thirds of antiasthma drug users have
asthma and that most are treated according to present guidelines. The use of
inhaled corticosteroids, however, seems somewhat less than optimal.
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During the last few years, there has been increasing
consensus worldwide on how to treat asthma, and thera-
peutic guidelines have been published in many coun-
tries [1, 2]. The mildest cases are treated only with
beta2-agonists, but inhaled corticosteroids play the chief
role for more severe cases. The emphasis on the use of
inhaled corticosteroids is in accordance with the view
that asthma is a chronic inflammatory disorder and that
the contraction of bronchial musculature is secondary.

The use of antiasthma drugs increased more than
threefold in the Nordic countries from 1979 to 1989 [3],
and a similar trend has been reported elsewhere, e.g. in
the USA and New Zealand [4]. This increase in use of
antiasthma drugs coincides with changed therapeutic
traditions in asthma, an increase in the prevalence (aware-
ness) of asthma, and possibly also with new indications
for antiasthma drugs in other pulmonary disorders.

Apart from increasing sales figures for antiasthma
drugs, there is limited epidemiological information about
their use. The aim of this study was to answer the fol-
lowing questions about antiasthma drugs in an epi-
demiologically well-defined population: 1) Who is the
user (age and gender)? 2) How are the drugs prescribed
(amount and dosage)? 3) Who does the prescribing? 4)
Who initiated the treatment? 5) Have the patients been

taught how to use inhaled drug devices? 6) What are the
clinical symptoms? 7) What is the clinical diagnosis?
8) In which combinations are the antiasthma drugs
used? and 9) Is their usage in accordance with guide-
lines?

Material and methods

Background information

The total population of Iceland on December 31, 1993,
was 265,064. There were 43 Icelandic pharmacies. Anti-
asthma drugs are only sold on prescription. They are
subsidized by the state social security system and the
patients only pay US$ 8–20 for a 3 month supply of
each drug. In November 1993, a pilot study was car-
ried out in two pharmacies. Based on that experience,
two types of questionnaire were constructed, one for the
pharmacist and another for the patient (these question-
naires are available in an English translation from the
corresponding author). The survey was then introduced
to all pharmacists, followed by a letter of recommen-
dation by the Association of Pharmacists and also by
the Ministry of Health, with the understanding that no
personal data would be collected.
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Results

In March 1994, the pharmacists reported a total of
2,687 prescriptions for antiasthma drugs at Icelandic
pharmacies, from 2,026 individuals. The majority of the
prescriptions (66%) came from pharmacies in the capi-
tal city, Reykjavík, and surrounding suburbs. All pharm-
acies participated except one, but we were later allowed
to go through their sales records for antiasthma drugs
in March and fill in the pharmacists' questionnaires.

Altogether, 404 (20%) individuals had their prescrip-
tions phoned in by their doctors.  In 440 cases, the drug(s)
were collected from the pharmacy by someone other
than the patient, and this person was asked to deliver
the questionnaire to the patient. There were 476 mailed
questionnaires that were received later. Altogether, there
were 1,351 completed questionnaires from the patients,
a response rate of 67%. Forty two individuals refused to
participate. The participation among the 1,351 patients
was similar in all age groups, and no gender difference
was found compared to the 2,026 reported by the phar-
macists.

Age and gender

Among the users, there were 1,046 (52%) females and
957 (48%) males (fig. 1). Information about gender or
age was lacking for 30 individuals. Altogether, 19%
were under the age of 5 yrs, and 28% were 65 yrs of age
or older. Boys were overrepresented among the young-
est (<5 yrs) antiasthma drug users (fig. 1) (p<0.001). In
those aged 5–45 yrs, the number of males and females
was similar, but at older ages there were more females
than males (p<0.001).

The antiasthma drug users aged <5 yrs in March 1994
amounted to 1.8% of the total Icelandic population for
that age group (fig. 2). In the next four 10 yr age groups,
the users amounted to a relatively low percentage of the
total population (~0.4%), but after 50 yrs of age there
was an increase. Among those aged ≥65 yrs, 2% of the
total population had an antiasthma prescription filled
during March 1994.

Prescriptions for drugs used for chronic disorders in
Iceland are usually for a 3 month supply (table 2),
except for children. If we assume that the sale of anti-
asthma drugs in March 1994 was one third of the total

Table 1.  –  Defined daily doses (DDD) of commonly
used antiasthma drugs
Drug                                      One DDD
Beta2-agonists
Salbutamol 0.8 mg inhaled aerosol/powder

12 mg oral/parenteral
Terbutaline 2 mg inhaled aerosol/powder

15 mg oral/parenteral
Salmeterol 0.1 mg inhaled aerosol/powder
Bambuterol 20 mg oral
Inhaled steroids
Beclomethasone 0.8 mg inhaled aerosol/powder
Budesonide 0.8 mg inhaled aerosol/powder
Anticholinergics
Ipratropium 0.12 mg inhaled aerosol/powder
Oxitropium 0.6 mg inhaled aerosol
Cromoglycate 40 mg inhaled aerosol/powder
Theophylline 400 mg oral
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Fig. 1.  –  Number of males (       ) and females (       ) in each
age group using antiasthma medication in March 1994.

Procedure

Our aim was to register all prescriptions for drugs in
group R O3 of the Anatomical Therapeutic Chemical
(ATC) classification that were sold by Icelandic phar-
macies during March 1994 [5]. Table 1 shows the defin-
ed daily doses (DDD) for the most commonly used drugs
in group R O3. The registration of drug use was based
on two types of questionnaire: one answered by the phar-
macists; and one that all patients were asked to answer.

Pharmacists' questionnaire. The pharmacist was asked
to complete a special questionnaire on all occasions when
a prescription for an antiasthma drug was presented at
the pharmacy. The prescription was either brought to
the pharmacy (by the patient or a relative) or was phon-
ed in by the doctor. The pharmacist was asked to record
the patient's gender and year of birth, the name of the
drug, form of preparation, concentration, total amount
prescribed and dosage, and the prescribing physician's
speciality.

Patients' questionnaire.  The pharmacist asked the pat-
ient to complete a questionnaire marked with the same
number as the one the pharmacist had filled in. The
patient was given the choice of answering the question-
naire at once or later, in which case he or she posted it
in a prepaid envelope. As no personal data were record-
ed, it was not possible to remind nonresponders to send
in the questionnaire. Parents were asked to answer for
their young children. The patients were asked about: 1)
the speciality of the doctor who initially prescribed the
drug; 2) the diagnosis; 3) whether the use of inhaled
drugs had been taught, and, if so, by whom; 4) the use of
other antiasthma drugs; 5) respiratory symptoms (these
questions were those used in the European Commun-
ity Respiratory Health survey [6]); and 6) smoking hab-
its.

Statistical analysis

Mean values and one standard deviation (±SD) were
used for continuous variables and a two-sided t-test for
comparison. A chi-squared test was used for compari-
son of groups. A p-value of less than 0.05 was consi-
dered significant.



Speciality of doctor initiating treatment

In 1,080 cases, there was information about who had
started treatment with beta2-adrenergic drugs. General
practitioners initiated this type of treatment on 485
occasions (45%), pulmonary/allergists on 423 occasions
(39%), paediatricians on 118 occasions (11%), and oth-
ers on 54 occasions (5%). In 584 cases, there was infor-
mation about the doctor who initiated treatment with
inhaled corticosteroids. General practitioners had start-
ed this treatment in 225 cases (38%), pulmonary doc-
tors/allergists in 267 (46%), paediatricians in 71 (12%),
and others in 21 cases (4%). Among the 131 indivi-
duals with theophylline, pulmonary/allergists had initi-
ated this treatment in 69% of the cases.

Has someone taught you how to use inhaled drug devices? 

Among the 1,351 individuals answering this question,
1,286 (95%) had been taught how to use the device.
Doctors had taught the majority (84%).

Clinical diagnosis

In total, 1,351 individuals reported why they were
being treated (table 3). The majority claimed that they
suffered from asthma (67%). Approximately the same
number of males and females were being treated for
asthma, but there were proportionally more females with
chronic bronchitis (table 3). Individuals with emphyse-
ma were oldest (65±17 yrs), and those with poorly defined
diagnosis (cough, common cold or don't know) were
youngest. There was no difference in the proportion of
prescriptions from general practitioners and other spe-
cialists in relation to clinical diagnosis.

Clinical symptoms

Two thirds of the antiasthma drug users reported wheez-
ing or whistling during the preceding 12 months; these
symptoms were often accompanied by dyspnoea and oc-
curred without having a cold (table 4). Those treated
with theophylline most often reported asthma attacks and
treatment with oral corticosteroids, most often during
the preceding 12 months (table 4).
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Table 2.  –  Categories of antiasthma drugs, number of
prescriptions, number of defined daily doses (DDDs), mean
number of DDDs per 1,000 inhabitants based on our data
for March 1994, and the official 1994 sales figures
Drug Pres DDD DDD DDD sales 
category                       per pres‡ per 1,000$ per 1,000

n n      n    n      
Beta2-agonists 1574 73 14.3 19.4

(70–75) (52)
Inhaled steroids 838 94 9.8  13.9

(90–99) (35)
Anticholinergics 48 120 0.7 2.0

(100–139) (2.4)
Cromoglycate 19 20  0.05 0.1

(14–16) (0.2)
Theophylline 208 114 2.9 4.7

(109–119) (1)
Total 2687 83 (81–85) 27.7 40.1
Pres: prescription; per 1,000: per 1,000 inhabitants; ‡: mean,
and 95% confidence interval in parenthesis; $: mean, and per-
centage in parenthesis.
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Fig. 2.  –  Proportion of total population (      : males, and       :
females) in Iceland obtaining antiasthma medication in March 1994.
Estimate of the total use of antiasthma drugs in Iceland (❏ : males
and ● : females) based on the assumption that one third of the users
visited the pharmacies during 1 month.

use during that month, then: at each time, 2,026 indi-
viduals × 3 × 100/265,064, i.e. 2.3%, of the Icelandic
population was using antiasthma drugs (fig. 2). Among
those aged ≥65 yrs, approximately 6% of the popula-
tion was using antiasthma drugs, compared with only
about 1% of those aged 5–44 yrs.

Amount and dosage

There were, in total, 1,574 prescriptions for selective
beta2-agonists, 838 for inhaled corticosteroids, 208 for
theophylline, 48 for anticholinergics, and 19 for cro-
moglycate (table 2). On average, there were 83 DDDs
for each prescription. The total use of antiasthma drugs
measured as DDD per 1,000 inhabitants was 2,687 (pre-
scriptions) × 83 (DDD) × 12 (months) × 1000/(265,064
(total population) × 365 (days)) = 27.7 DDD per 1,000.
The amount of cromoglycate prescribed was, propor-
tionately, the lowest (table 2). The mean prescription
for beta2-agonists was for 73 DDD. The amount of
beta2-agonists was lowest (p<0.0001) for those 38 indi-
viduals who obtained a mixture (22 DDD), but, for
those 42 who were given beta2-agonists as tablets, was
similar to that of the vast majority (n=1,471) who ob-
tained inhaled drugs. The theophylline and anticholiner-
gics were usually to be used for 120 days (table 2).

When doctors prescribe daily doses of beta2-agonists,
they often prescribe flexible doses. The use of inhaled
corticosteroids, on the other hand, is more stable, and
their mean (±SD) daily dose was 1,053 (±616) µg·day-1.
Individual daily doses vary a great deal. The largest
group (50%) took 800–1,200 µg·day-1, 6% took <400
µg·day-1, and 9% took ≥2,000 µg·day-1. The mean (±SD)
daily dose for children aged <5 yrs (n=150) was 1,538
(±972) µg·day-1. Those aged 5–15 yrs had the lowest
daily dose, 701 (±359) µg·day-1. Among the 70 indi-
viduals with a daily dose of ≥2,000 µg·day-1, 49 were
aged ≤5 yrs.

Who is prescribing? 

On 1,916 occasions, the speciality of the prescribing
doctor was recorded. Altogether, 1,302 (68%) of the pre-
scriptions came from general practitioners, 313 (16%)
from pulmonary doctors and allergists, 122 (6%) from
paediatricians, and 179 (9%) from other doctors.
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Smoking habits

Among those aged ≥16 yrs, 24% were daily smokers,
5% occasional smokers, 34% had never smoked, and
37% had quit, on average, 11 yrs previously. Among
those with chronic bronchitis, 37% were current smok-
ers, compared with 29% of those with emphysema, and
20% of the asthmatics. Among the emphysema patients,
59% had quit smoking.

Asthma treatment

There were, altogether, 591 individuals aged ≥16 yrs
who were treated because of asthma, of whom 93% were
receiving selective beta2-agonists, 62% inhaled cortico-
steroids, and 19% theophylline (fig. 3). Very few patients
used anticholinergics (2.9%) or cromoglycate (1.2%).

In total, 31% of the asthmatics had beta2-agonists as
monotherapy and 5% had inhaled corticosteroids as
monotherapy (fig. 3). The largest group (57%) was trea-
ted with a combination of beta2-agonists and inhaled

corticosteroids, and one fifth of this group also used
theophylline. The use of theophylline is, thus, mainly as
a third drug, and its use as monotherapy is limited (2%).

Among those 209 asthma patients who had received
oral cortisone during the preceding 12 months, 73% had
used some kind of inhaled corticosteroids and 57 (27%)
had not.

Discussion

There were, in total, 2,687 prescriptions for antiasth-
ma drugs recorded at all Icelandic pharmacies during
March 1994. This was about 70% of the mean month-
ly total sales of antiasthma drugs in 1994. A part of the
total sales was at hospitals and clinics that were not
involved in this study. It is also possible that not all
antiasthma drug prescriptions were registered in this sur-
vey. Any part not found, however, could only be small,
and there was no systematic bias, as the proportion of
different antiasthma drugs registered was the same as
the total annual use (table 2). Therefore, we estimate
that the present data reflect the use of antiasthma drugs
at the time the survey was performed. The proportion
of prescriptions from general practitioners and specia-
lists was similar to the results of a previous study on
the use of antiulcer drugs carried out in Iceland in April
1991 [7]. The response rate for the patients' question-
naires was higher in the present study, probably because,
at the time of purchase, the option to post replies was
available.

Quite often, prescriptions for antiasthma drugs came
from general practitioners (68%) and "only" 23% from
specialists, including paediatricians. On the other hand,
the proportions for those who initiated the treatment are
different. Thus, treatment with beta2-agonists was start-
ed in 50% of cases by specialists, and inhaled steroids
in 58% of cases. Therefore, it seems that respiratory
disorders are commonly diagnosed by specialists, who
initiate treatment, but therapy is continued by general
practitioners.

The correct use of inhaled drugs is very important, as
they are often incorrectly used [8] and are, therefore,
not as effective as expected. Most Icelandic patients
have been taught how to administer the drug prescribed,
but this survey does not, of course, reveal their actual
status.

The reliability of questionnaire data concerning clin-
ical diagnosis is disputable. The symptoms of asthma
and chronic obstructive pulmonary disease (COPD) are
to a great extent similar, especially among older age
groups; thus, to distinguish between chronic bronchitis
and asthma can be difficult. Those who were treated with

Table 4.  –  Respiratory symptoms during the last 12
months (in individuals aged ≥16 yrs) among those treat-
ed with different antiasthma drugs

Beta2- Inhaled Theo-
agonists steroids phylline
(n=830) (n=584) (n=190)

Wheezing or whistling  %  66 68 65
If yes:
Dyspnoea while wheezing  % 85 86 85
Wheezing without a cold  % 73 75 76

Awakened by dyspnoea  % 34 34 40
Awakened by  cough  % 52 54 48
Asthma attack ever  %  47 47 51
Received prednisolone  38 43 53
tablets  %

Table 3.  –  Indications for drug prescription: number, gender and mean age
Gender

Prescription            Male                Female              Age‡

n  (%)              n  (%)               n   (%)                 yrs
Asthma 904 (67) 443 (70) 445 (64) 38 (±28)
Chronic bronchitis 241 (18) 98 (15) 139 (20) 40 (±27)
Emphysema 144 (11) 74 (12) 69 (10) 65 (±17)
Cough 23 (2) 9 (1) 14 (2) 25 (±26)
Common cold 19 (1) 5 (1) 13 (2) 19 (±24)
Don't know 20 (1) 8 (1) 12 (2) 32 (±24)
Total 1351 637 692 41 (±28)
‡: mean±SD.

Inhaled
corticosteroids

(n=366)

Beta2-agonists
(n=550)

31% 45%

2%

5%

12%

5%

Theophyllines
(n=112)

Fig. 3.  –  Combinations of antiasthma medication for those with
diagnosis of asthma (in individuals aged ≥16 yrs).



antiasthma drugs had, however, received their prescrip-
tions from doctors because of respiratory symptoms and
had probably been diagnosed by their doctors. The age
distribution for the different disorders (table 3) and smok-
ing status are what could be expected. We therefore as-
sume that the diagnoses reported by the drug users are
comparable to other epidemiological data, e.g. on the
prevalence of asthma when the population is asked: "Have
you ever had asthma?"

It is interesting that two thirds of the users claimed
to have had asthma, and asthma was the most common
diagnosis in all age groups. COPD hardly existed among
children, and asthma is usually underdiagnosed among
children [9]. Those cases classed as chronic bronchitis
and emphysema among children (6%) probably belong-
ed to the asthma group. Accordingly, 73% of the anti-
asthma drug use was because of asthma, 23% because
of COPD, and 3% for cough; 1% of the users were un-
aware of their diagnosis. Antiasthma drugs are, there-
fore, to some extent used for respiratory disorders other
than asthma, especially for emphysema and chronic bron-
chitis. Such use is, of course, justifiable, at least in most
cases, and is in accordance with therapeutic traditions
in Europe [10]. The usefulness of inhaled corticostero-
ids in emphysema and chronic bronchitis has, however,
not been proven as clearly as it has for asthma [11–13].
According to our results, antiasthma drugs are only used
on a limited scale for symptoms such as cough (3%),
when there is no specific diagnosis.

Our results indicate that the majority of Icelandic
asthma patients were treated in accordance with interna-
tional guidelines [1, 2], as 62% had inhaled corticostero-
ids, whereas very few had beta2-agonists and theophylline
without inhaled steroids (5%), and only 2% had theo-
phylline as a monotherapy. These patients should, accord-
ing to international guidelines, be treated with inhaled
steroids; this was also likely to be the case for the major-
ity of these 57 who had received systemic corticos-
teroids during the preceding 12 months, but were not
being treated with inhaled steroids at the time of the
study. We also believe that some of the patients treat-
ed only with beta2-agonists (31% of the total) would
have benefited from inhaled steroids. This is in accor-
dance with a recent Finnish study, in which even pati-
ents with mild asthma had a better long-term prognosis
when using inhaled corticosteroids [14]. However, a
higher proportion of Icelandic asthma patients seems to
be treated with inhaled steroids, compared to other areas
of the world [4, 15]. In a recent Swedish survey, only
43% of asthmatic patients receiving beta2-agonists were
also treated with inhaled steroids, but in Iceland the pro-
portion was 67% [15]. This is in accordance with the
increase in sales of inhaled steroids in Iceland from 6.8
DDDs per 1,000 inhabitants in 1989 to 13.9 DDDs per
1,000 inhabitants in 1993. The proper care of asthma
patients has been shown to be economical, on a national
basis, at least in Sweden, where one Swedish crown
spent on inhaled steroids resulted in two crowns saved
in hospital costs [16]. In the USA, the use of inhaled
steroids is much lower than in the present study [4].

The daily doses of inhaled steroids in Iceland were
quite high, and one might wonder whether they were
in some cases too high. Long-term use of high doses
(≥1,200 µg·day-1) leads to systemic side-effects (effect

on bone growth in children, demineralization, etc.). In-
ternational guidelines also emphasize that maintenance
doses should be as low as possible [1, 2]. The highest
doses were prescribed to children in Iceland, though the
usual duration of treatment was probably shorter.
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