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BACKGROUND: Randomized clinical trials demonstrate efficacy

and show that inhaled corticosteroid therapy can control asthma, but

details concerning their effectiveness in achieving this goal in the

community are lacking. 

OBJECTIVES: To determine whether inhaled corticosteroid therapy

is effective in controlling asthma and to examine the rates of asthma

control in relation to inhaled corticosteroid use outside the realm of

randomized controlled trials.

METHODS: Different populations were examined cross-sectionally to

determine whether self-reported use of inhaled corticosteroids was

associated with control of asthma. Subjects with asthma in the com-

munity and those attending a university-based asthma program were

studied. The definition of asthma control was based on the recom-

mendations of the Canadian Consensus Report. The elements of

asthma control were examined in the context of the subject’s stated

use and dose of the inhaled corticosteroid.

RESULTS: Asthma was controlled in 20% (95% CI 18.7% to

21.3%) of the 3427 subjects included in the present study. Only 15%

(95% CI 13.5% to 16.5%) of the 2437 subjects using inhaled corti-

costeroids exhibited asthma control compared with 33% (95% CI

31.1% to 35.9%) of the 990 subjects not using inhaled corticosteroids

(P<0.000001).

CONCLUSIONS: Although it is known that inhaled corticosteroid

therapy can result in asthma control in most individuals with asthma,

the present study has shown that this result may not be attained out-

side the realm of randomized clinical trials. Inhaled corticosteroid use

for asthma in a ‘real world’ setting appears to reflect disease severity.
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La corticothérapie en aérosol ne contrôle pas
l’asthme

HISTORIQUE : Des essais cliniques aléatoires démontrent l’efficacité

de la corticothérapie en aérosol et indiquent que celle-ci peut contrôler

l’asthme, mais on ne possède pas d’information détaillée sur la manière

dont elle réalise cet objectif dans la collectivité.

OBJECTIFS : Déterminer si la corticothérapie en aérosol est efficace

dans le contrôle de l’asthme et examiner les taux de contrôle de l’asthme

reliés à l’usage de corticothérapie en aérosol hors du cadre d’essais aléa-

toires et contrôlés.

MÉTHODOLOGIE : Diverses populations ont fait l’objet d’analyses

transversales pour établir si l’usage signalé par le patient d’une corti-

cothérapie en aérosol s’associe au contrôle de l’asthme. Des sujets asth-

matiques de la collectivité et des sujets participant à un programme contre

l’asthme en milieu universitaire ont été étudiés. La définition de contrôle

de l’asthme se fondait sur les recommandations du rapport consensuel

canadien. Les éléments de contrôle de l’asthme ont été examinés d’après

l’usage déclaré par les sujets et la dose de corticoïde en aérosol.

RÉSULTATS : L’asthme était contrôlé chez 20 % (95 % IC 18,7 % à

21,3 %) des 3 427 sujets participant à l’étude. Seulement 15 % (95 % IC

13,5 % à 16,5 %) des 2 437 sujets sous corticothérapie en aérosol con-

trôlaient leur asthme, par rapport à 33 % (95 % IC 31,1 % à 35,9%) des

990 sujets qui n’utilisaient pas ce traitement (P<0,000001).

CONCLUSIONS : Bien qu’on sache que la corticothérapie en aérosol

puisse assurer le contrôle de l’asthme chez la plupart des asthmatiques, la

présente étude démontre que ce résultat n’est peut-être pas obtenu hors du

cadre d’essais cliniques aléatoires. Le recours à la corticothérapie en

aérosol contre l’asthme dans la « vraie vie » semble refléter la gravité de

la maladie.

There are two components to a prescription of medication
for a chronic disease such as asthma. First, the need for

such a prescription reflects the ‘severity’ of the disease. Second,
the prescription is provided with the expectation that it will
contribute to the ‘control’ of the disease. It is a well established
fact that inhaled corticosteroid therapy is the backbone of
treatment for asthma and should be used in all but the mildest
forms of the disease (1). The efficacy of inhaled corticosteroids
in asthma has been clearly demonstrated in a wide range of
randomized controlled trials (1-3). Although it is known that
lack of adherence with inhaled corticosteroid therapy is a
major obstacle to its effectiveness, there have been very few
studies examining the effect of these medications outside the
realm of clinical trials. Population data, including analyses of
mortality rates from asthma, have suggested that these drugs

are effective in decreasing asthma mortality and probably mor-
bidity (4-6). While these studies have given evidence that
inhaled corticosteroid therapy improves asthma, there have
been no data to show whether their use outside of clinical trials
is associated with their demonstrated potential to control the
disease. The control of asthma has been proposed by several
asthma consensus guidelines (7-9) as the desirable outcome of
treatment. In a study to determine whether asthma control was
an achievable outcome, Bateman et al (10) concluded that
overall control was achievable and that it should be regarded as
the appropriate outcome for asthma studies. Not only is asthma
control considered to have a major impact on the quality of life
and productivity of those with the disease, but it may also have
an important role in diminishing airway remodelling and sub-
sequent fixed obstructive lung disease (11). Lack of disease
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control is associated with a substantial increase in the use of
health care and direct, as well as indirect, costs of managing
asthma (12-14).

In an initial sample examining the level of asthma control in
a general population of subjects with current asthma, we noted
that the proportion of patients with disease control was signifi-
cantly lower for those reporting the use of inhaled corticos-
teroids. We subsequently examined three other groups of
subjects with asthma to determine whether this was a consistent
finding.

METHODS
The data used in the present study were obtained in a cross-sectional

manner by interviewing subjects with asthma, using a question-

naire to determine the extent to which their asthma was con-

trolled and the nature of the medications they used for asthma.

For the purpose of the present study, the definition of asthma con-

trol (Table 1) was based on the Canadian Asthma Consensus

Guidelines which first presented a definition of asthma control in

1996 (8). Asthma control and current medication use were deter-

mined using a questionnaire that has been used in the authors’ centre

to assess over 3000 individuals with the disease. The data obtained

from the questionnaire appear to correlate well with other findings

related to asthma severity and control (15). The questions asked

included the following direct questions about asthma control:

• Beta2-agonist use: “On average, how many doses of your

bronchodilator (reliever medication) (Ventolin, Bricanyl,

salbutamol, Berotec) do you use per day?”

• Waking at night: “In the past week, how many nights has

your sleep been disturbed by asthma?”

• Emergency department visits: “Have you been to an

emergency room or to a physician for urgent treatment of

your asthma (for example, nebulized Ventolin) in the last

12 months?”

• Missed work/school: “Have you missed school or work

because of asthma in the last three months?”

Additional questions were asked that were related to the patient’s

medication, including their use of inhaled and oral corticosteroids,

asthma monitoring, use of action plans, hospital admissions and

asthma trigger exposure.

The initial assessment was performed on data from a community-

based sample of subjects with current asthma. These subjects were

recruited to complete a questionnaire when they attended a phar-

macy to fill a prescription for asthma. Each subject was asked by

the pharmacist and questionnaire whether they had physician-

diagnosed asthma. A total of 327 subjects indicated to the phar-

macist that they had asthma, and of these, 301 subjects were

12 years of age or older and responded positively to the question

from the questionnaire asking if a physician had told them that

they had asthma (n=287) or wheezy bronchitis (n=14). The find-

ings of this community-based sample were then compared with

the findings from three other groups of subjects with asthma. The

first of these additional groups consisted of 2686 subjects with

asthma who were assessed when they first attended a university-

based asthma program. The second group was comprised of a sub-

set of 378 of these subjects who were reassessed one year after

completing an asthma education program. The third group con-

sisted of 62 adolescent subjects with asthma assessed six months

after attending an age-specific asthma education program. In each

of these groups, inhaled steroid use and their reported asthma con-

trol were based on self-report. In the group of subjects attending

the university-based asthma program, measurements of lung func-

tion were made at the time they completed their questionnaires to

serve as an objective indication of their asthma severity.

Each element of the definition of asthma control and whether

control was achieved were assessed in relation to self-reported

inhaled corticosteroid use. The data were analyzed by χ2 for dichoto-

mous data, and by Student’s t test for continuous data using EpiInfo

version 6 (Centers for Disease Control and Prevention, USA).

EpiInfo was also used for the calculation of odds ratios and 95% CIs.

RESULTS
A significant difference in asthma control was noted in each of
the four groups of subjects when comparing subjects reporting
the use of inhaled corticosteroids with those not reporting the
use of these medications. In each instance, the proportion of
subjects with asthma control was higher in the group not using
inhaled corticosteroids (Table 2). When combining the
3427 subjects from the four groups, 695 (20%) reported asthma
control using the criteria defined in the present study. Disease
control was apparent in 362 of the 2418 subjects (15%, 95% CI
13.5% to 16.5%) reporting inhaled corticosteroid use and 333 of
1009 subjects (33%, 95% CI 31.1% to 35.9%) reporting no
inhaled corticosteroid use. The difference between the
two groups was significant (18%, 95% CI 14.7% to 21.3%;
P<0.00001), with an odds ratio for uncontrolled asthma of 2.8
(95% CI 2.35 to 3.34) for subjects reporting inhaled corticos-
teroid use. The proportion of subjects with disease control was
inversely related to the dose of inhaled corticosteroid used:
asthma was controlled in 33% of those on no inhaled corticos-
teroids, 21% of those taking 500 µg/day or less (beclometha-
sone dipropionate equivalent), 16% of those taking between
501 µg/day and 1000 µg/day, and 7% of those using more than
1000 µg/day (P<0.000001) (Figure 1). When comparing the

Cowie et al

Can Respir J Vol 11 No 8 November/December 2004556

TABLE 1
Definition of asthma control

Having none of the following characteristics

Beta2-agonist use to relieve symptoms > once per day

Waking at night with asthma in the past week

Emergency treatment for asthma in the past year

Missed work or school for asthma in past three months

TABLE 2
Proportion of subjects with asthma with disease control in
four separate populations in relation to their reported
current use of inhaled corticosteroids (ICS)

Controlled 

Population On ICS, n (%) No ICS, n (%) P

Community study (n=301) 38 (20) 43 (39) 0.0004

Asthma clinic (n=2686) 246 (13) 229 (30) <0.000001

Post asthma program group 72 (27) 53 (50) 0.00002

(n=378)*

Adolescent study (n=62) 6 (13) 8 (50) 0.002

Total (n=3427) 362 (15) 333 (33) <0.000001

*The post asthma program group as a whole had better asthma control (33%)
than the remainder of the subjects (19%) (P<0.000001) suggesting that their
educational intervention may have been effective
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individual elements of the definition of control, there were
significant differences in each of these elements in relation to
inhaled corticosteroid use (Table 3). The differences were
most striking for beta2-agonist use and emergency treatment,
and less so for nighttime waking and time off from work or
school. In the subjects attending the asthma program, lung
function measurements showed a small, but statistically signif-
icant, difference in forced expiratory volume in 1 s and forced
expiratory volume in 1 s to forced vital capacity percentage in
favour of the subjects reporting no current inhaled corticos-
teroid use (Table 4).

Analysis of other subject characteristics, on the basis of
whether they reported use of inhaled corticosteroids,
revealed a small but statistically significant difference with
age. Subjects who used inhaled corticosteroids were older
(mean ± SD; 41.5±16.68 years) than those who did not use
inhaled corticosteroids (38.9±15.90 years) (P=0.002).
Among the four groups, only the adolescent group, who had
been selected from a very small age range, did not display any
difference for age on the basis of their inhaled corticosteroid
use. The proportion of female subjects was higher among
inhaled corticosteroid users (65%) than among those who
did not use inhaled corticosteroids (59%) (P=0.002). The
mean daily use of beta2-agonists was higher in the inhaled
corticosteroid users (mean ± SD; 3.9±4.34) than the
nonusers (2.4±3.69), (P=0.000001). Hospital admissions in
the past year were reported by 20% of the inhaled corticos-
teroid users and by 8% of the nonusers (P=0.000001). The
two groups did not differ with regard to smoking or having
household animals.

DISCUSSION
In the present cross-sectional study, we noted a consistently
smaller proportion of subjects with asthma control in those
reporting the use of inhaled corticosteroids. There are ample
data to demonstrate the efficacy of inhaled corticosteroid ther-
apy in the control of asthma, and it is, thus, improbable that our
observation suggests an adverse effect from these medications.
However, it is probable that the use of inhaled corticosteroids in
the populations studied was an indication of disease severity.
Similar findings have been recorded by others (16-18) and have
been explained by suggesting that inhaled corticosteroid use
reflects disease severity. It might be expected that subjects with

more severe asthma would have more of the features that
define a lack of asthma control. However, the purpose of med-
ication prescription in asthma is to achieve disease control,
and Cockroft (16) has stated that, “With appropriate therapy,
many of these defining features (clinical features of asthma)
should be minimal or absent”. He further states that the goal of
asthma control is readily achievable and that it should be the
same for all degrees of asthma severity; in this context, our
study shows that this objective is not widely achieved. Vollmer
et al (13) stated that asthma control is the net result of severity,
medical management and patient adherence. In a perfect
world, only the level of therapy would indicate severity (17).
Bateman et al (10) showed that asthma control was an achiev-
able end point in a clinical trial setting. It does not seem
unreasonable to believe that this outcome should be generaliz-
able to everyday practice (16). In choosing a definition of dis-
ease control, we used the Canadian Asthma Guidelines, but
chose a slightly less strict definition of control (Table 1) with
regard to the use of beta2-agonists. The nature of our question-
naire was such that it was difficult to estimate the use of beta2-
agonists/week. Therefore, we chose to define poor control in
the context of beta2-agonist use as the need to use these med-
ications to relieve symptoms more than once/day, a less strict
definition than that of more than three times/week suggested
by the guidelines (8). Similar definitions of asthma control
have been used in other studies (13,18).

The weakness of our study lies in its cross-sectional design.
For example, it is possible that a subject had started to use
inhaled corticosteroids after a visit to the emergency depart-
ment or after a period of missed work or school, and that episode
or event would, thus, be wrongly attributed to or associated with
their use of these medications. With that concern in mind, we
recalculated the data using only beta2-agonist use of more than
once/day and night waking with asthma in the previous week

Effectiveness of inhaled corticosteroids in asthma
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TABLE 3
Indicators of poor asthma control in relation to reported
current use of inhaled corticosteroids (ICS) for asthma in
3427 subjects with asthma

Indicator of poor
asthma control On ICS, n (%) No ICS, n (%) P

Use beta2-agonists > once per day 1561 (65) 409 (41) <0.000001

Wake at night in past week 1209 (50) 457 (45) 0.01

Emergency treatment for 1090 (45) 298 (30) <0.000001

asthma in past year

Missed work/school in 238 (10) 77 (8) 0.04

past three months

TABLE 4
Spirometry in relation to reported current use of inhaled
corticosterioids (ICS) for asthma*

On ICS (n=1750) No ICS (n=750)
Mean (SD) Mean (SD) P

FVC (%)† 91 (18.9) 93 (17.9) 0.08

FEV1 (%)‡ 78 (22.5) 82 (21.3) <0.0001

FEV1/FVC (%) 70 (13.1) 73 (12.3) <0.000001

*Data are based on studies from 2500 of the 2686 subjects attending an asthma
program for whom spirometry information was available; †The forced vital
capacity (FVC) expressed as a percentage of predicted (24); ‡The forced
expiratory volume in 1 s (FEV1) expressed as a percentage of predicted (24).
FEV1/FVC=(FEV1×100)/FVC
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Figure 1) Percentage of subjects demonstrating asthma control by cat-
egory of inhaled corticosteroid (ICS) therapy using beclomethasone
dipropionate equivalent doses (P<0.000001)

Cowie.qxd  12/11/2004  11:00 AM  Page 557



as indicators of poor current control. The difference in the
proportion of subjects who conformed with this new definition
of asthma control remained significantly different, with 24% of
the inhaled corticosteroid users and 42% of the nonusers
demonstrating disease control (P<0.000001).

Using four different populations of subjects with asthma,
we demonstrated a consistent pattern of less effective disease
control in those reporting current inhaled corticosteroid use.
These findings support a conclusion that inhaled corticos-
teroid use is more common in those who have more severe
asthma. Our data do not show, nor do we suggest, that these
medications fail to improve asthma control. The proportion of
patients not achieving asthma control might be greater and
the markers of poorly controlled asthma could be worse were
these subjects not receiving inhaled corticosteroid therapy.
Data from the large body of efficacy studies (randomized clin-
ical trials) and the few other noninterventional studies sup-
port the view that these medications can and do improve
asthma control (1,4,5,10). However, our study has shown
that, in reality, inhaled corticosteroids are not used by those
with asthma to achieve disease control, the proposed end
point of treatment.

Efficacy studies, of which the randomized clinical trial is the
standard format, are an essential component for determining
whether a new treatment modality can work. They do not,
however, always identify whether the new treatment will work
(be effective) in a ‘real world’ situation. The reasons that an
efficacious treatment fails to achieve its promised success are
largely related to issues of adherence (19). Subjects may not use
their therapy in the manner in which it was prescribed (20) or

may not be using their inhaler devices correctly (21). Physicians
are also often guilty of poor adherence when they prescribe the
treatment incorrectly, either by giving incorrect doses or dose
frequencies, by giving incomplete information about the treat-
ment or failing to provide appropriate companion interventions
(22,23). A second major reason for the discrepancy between the
efficacy (randomized clinical trials) and the effect of an inter-
vention is that randomized clinical trials inflate the expecta-
tions for a new treatment because of their tendency to occur in
synthetic environments and the use highly selected subjects.

In the present study, we have demonstrated a previously
noted overall lack of disease control in populations with asthma
(23). In addition, the present study has demonstrated that dis-
ease control is present less often in subjects with asthma who
report the use of inhaled corticosteroids. This finding was con-
firmed in samples from four different populations of subjects
with asthma. 

CONCLUSION
Inhaled corticosteroid use generally reflects the severity of
asthma, and often does not achieve its stated and intended
purpose of disease control. Thus, it is likely that patient educa-
tion (see Table 2) and other nonpharmacological interven-
tions are required to achieve the expected benefit from a
prescription of inhaled corticosteroids in the management of
asthma.
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Asthma Program.
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