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Asthma is a chronic respiratory illness affecting up to 8.4% of 
the Canadian population (1) and approximately 300 million 

people worldwide (2). Despite improvements in the understanding 
of the physiopathology of asthma and in the availability of effective 
pharmacological agents, a recent multinational study of asthmatic 
subjects on regular maintenance therapy (3) revealed that only 28% 
reported their disease as being adequately controlled. Suboptimal con-
trol of asthma may incur the substantial use of health care resources 
(4,5). In Canada, direct and indirect costs associated with asthma were 
reported to be between $540 million and $648 million in 1990 (6). In 
the United States, the asthma burden was estimated to be $12.7 billion 
in 1998 (7).

Asthma can be effectively treated and adequately controlled with 
the appropriate use of asthma medication and nonpharmacological 
measures (8). Despite the widespread distribution of asthma treatment 
guidelines, the inappropriate use of asthma drugs persists. Many stud-
ies focusing on usage have indicated that asthmatic patients under-
use inhaled corticosteroids (8-16) and overuse short-acting beta-2 
agonists (9,10,12,13,15,16). In most of these studies, assessment of 
appropriateness of use focused on short-acting beta-2 agonists or inhaled 
corticosteroids individually (9,15-17), or on both concurrently 

(10,11,13), with no attempt to assess the use of other asthma drugs. To 
our knowledge, only one study (14) assessed the appropriate use of 
overall asthma drug treatment. It also appears that most studies focus-
ing on factors associated with the optimal or nonoptimal use of asthma 
drugs have taken the same approach (9,13,15-17).

To the best of our knowledge, no study to date has been undertaken 
to specifically identify the factors associated with appropriateness of 
self-reported use of overall anti-asthma therapy. This, despite the fact 
that an improved understanding of these factors might enable health 
care providers to assist their patients in better managing their thera-
peutic regimen and, thereby, attain optimal therapeutic outcome. The 
present cross-sectional study was designed to assess the appropriateness 
of self-reported use of asthma drugs by individuals 12 to 45 years of age, 
and to assess the effects of an array of potential predisposing, enabling 
and reinforcing factors associated with the appropriate use of asthma 
medication.

METHODS
Participants were recruited across the province of Quebec through 42 com-
munity pharmacists. The pharmacists screened their pharmacy data-
base to identify individuals 12 to 45 years of age who were dispensed at 
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BACKGROUND: When used properly, asthma drugs can reduce asthma-
related morbidity and mortality. 
OBJECTivE: To assess the use of asthma drugs, and to identify factors 
associated with appropriateness of use among patients 12 to 45 years of age.
METHODS: Asthmatic patients were interviewed about their asthma 
drug(s) use and the factors potentially associated with appropriateness of 
use according to the 2003 Canadian Asthma Consensus Conference guide-
lines. To determine the factors associated with the appropriate use of 
asthma drugs, a multivariate logistic regression model was built using a 
stepwise procedure, and ORs and associated 95% CIs were calculated.
RESULTS: Of the 349 study participants, 43 (12.3%) reported appropri-
ate use of their asthma drugs. Respondents who were more likely to report 
appropriate use were patients with sound knowledge of their asthma drugs 
(OR 2.61 [95% CI 1.29 to 5.29]), those in good, very good or excellent 
self-perceived health (OR 3.37 [95% CI 1.31 to 8.71]), those who had 
consulted a specialist during the preceding year (OR 2.28 [95% CI 1.05 to 
4.97]) and those who declared themselves short of drugs due to a lack of 
money (OR 2.78 [95% CI 1.26 to 6.17]).
CONCLUSiONS: Results of the present study suggested that recommen-
dations in the current guidelines regarding the appropriate use of asthma 
medications are being poorly implemented. Educational interventions 
with the aim of improving quality of care and knowledge about asthma 
drugs should be offered.
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Les facteurs associés à l’utilisation judicieuse des 
médicaments contre l’asthme

HiSTORiQUE : Lorsqu’ils sont bien utilisés, les médicaments contre 
l’asthme peuvent réduire la morbidité et la mortalité liées à l’asthme.
OBJECTiF : Évaluer l’utilisation des médicaments contre l’asthme et 
repérer les facteurs associés au bien-fondé de leur utilisation chez les 
patients de 12 à 45 ans.
MÉTHODOLOGiE : Les chercheurs ont interviewé des patients asthma-
tiques au sujet de leur utilisation de médicaments contre l’asthme et des 
facteurs susceptibles d’être associés au bien-fondé de cette l’utilisation 
selon les lignes directrices 2003 de la Conférence canadienne de consensus 
sur l’asthme. Pour déterminer les facteurs associés à l’utilisation judicieuse 
de médicaments contre l’asthme, les chercheurs ont établi un modèle de 
régression logistique multivariée à l’aide d’une intervention progressive et 
ont calculé les RRR et les IC 95 %.
RÉSULTATS : Parmi les 349 participants à l’étude, 43 (12,3 %) ont 
déclaré une utilisation judicieuse de leurs médicaments contre l’asthme. 
Les répondants les plus susceptibles de déclarer une telle utilisation étaient 
ceux qui connaissaient très bien leurs médicaments contre l’asthme (RRR 
2,61 [95 % IC 1,29 à 5,29]), ceux qui percevaient leur santé comme bonne, 
très bonne ou excellente (RRR 3,37 [95 % IC 1,31 à 8,71]), ceux qui avaient 
consulté un spécialiste pendant l’année précédente (RRR 2,28 [95 % IC 
1,05 à 4,97]) et ceux qui déclaraient manquer de médicaments par manque 
d’argent (RRR 2,78 [95 % IC 1,26 à 6,17]).
CONCLUSiONS : D’après les résultats de la présente étude, les recom-
mandations des lignes directrices portant sur l’utilisation judicieuse des 
médicaments contre l’asthme sont peu mises en œuvre. Il faudrait donc 
offrir des interventions pédagogiques visant à améliorer la qualité des soins 
et les connaissances sur l’asthme.
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least one anti-asthma drug in the previous six months, and contacted 
them by telephone. Because the target population was only persons 
with mild to severe asthma, eligible individuals were required to report 
to the pharmacist that they were using a short-acting beta-2 agonist 
more than three times per week, a corticosteroid (inhaled or oral) 
regardless of how often, and that a physician had diagnosed them with 
asthma. Pregnant women, individuals already participating in a res-
piratory study or individuals with another respiratory illness were 
excluded. Eligible individuals expressing interest in enrolling in the 
study were provided with a brief document outlining the research 
project by their pharmacist. They were subsequently asked to read, 
sign and mail a consent form back to the study centre.

Within a mean of 19 days after receiving their signed consent, a 
research assistant gathered information from participants on all study 
variables using a structured, pretested telephone questionnaire. 
Participants were asked to name all of their asthma drugs. For each 
drug reported to be used, they were then asked the following question: 
“How many days did you use your medication last week?”; “On the 
days of use, how many times did you make use of your medication?” (If 
the number of times was not the same for each day, participants were 
asked the number of times they had used it on the most recent day of 
use); and “How many times did you use your medication before doing 
exercise last week?” Finally, using open-ended or multiple-choice 
questions, information regarding 17 predisposing, 21 enabling and 
three reinforcing factors (18) potentially associated with appropriate 
use of asthma drugs was obtained (Table 1).

To define the appropriate use of asthma drugs, the study investiga-
tors (MSJ, JM, LPB and JPG) developed a set of 12 hierarchical cri-
teria based on the 2003 Canadian Asthma Consensus Conference 
guidelines (19). Based on this set of criteria and their answers to the 
questions on drug use, participants were classified into two groups: 
appropriate use or inappropriate use. Whenever one criterion was not 
met, use was considered to be inappropriate and, therefore, subsequent 
criteria were not applied. Participants were regarded to be appropri-
ately using their asthma drugs if they reported the following: 

1. Taking at least two asthma drugs;
2. Taking a controller (an inhaled corticosteroid or a leukotriene-

receptor antagonist);
3. Taking a quick-relief bronchodilator (a short-acting beta-2 agonist 

or formoterol);
4. Having used their controller daily in the seven days preceding the 

interview;
5. Having used their controller for the same number of times every 

day and at an adequate frequency based on product monographs;
6. Having used their quick-relief bronchodilator less than four times 

in the week preceding the interview, excluding doses taken just 
before exercising;

7. Having used their add-on therapy daily in the seven days preceding 
the interview (if applicable);

8. Having used their add-on therapy for the same number of times 
every day and at an adequate frequency based on product mono-
graphs (if applicable); 

9. They did not use nedocromil or sodium cromoglycate or 
ipratropium;

10. They did not use theophylline or an oral steroid without using a 
long-acting beta-2 agonist or a leukotriene-receptor antagonist; 

11. They did not use a long-acting beta-2 agonist or theophylline 
without using an inhaled corticosteroid; and

12. They used no more than one drug in a pharmacological class.

First, the proportion of participants using asthma drugs appropri-
ately was calculated. Second, participant characteristics were described 
using frequency distributions. Subsequently, a bivariate logistic regres-
sion analysis of the association between the appropriate use of asthma 
drugs and each of the predisposing, enabling and reinforcing factors 
was performed, followed by a multivariate logistic regression analysis 
to calculate adjusted ORs and their associated 95% CIs. Variables were 

entered in the model using a stepwise procedure (entry level of 0.10 and 
exit level of 0.15), and only those variables statistically significant at an 
alpha level of 0.05 were retained in the final model. Multicollinearity 
was assessed using the procedure described by Belsley et al (20). All 
analyses were conducted using SAS version 9.1 (21).

The present study was approved by the Centre hospitalier affilié 
universitaire de Québec’s Ethics in Research Committee (Quebec, 
Quebec).

RESULTS
A total of 1166 individuals were identified from the pharmacy data-
bases and called by the pharmacists. Although 606 of these individuals 
satisfied the enrollment criteria, 105 declined participation. Of the 
501 individuals expressing interest in paticipating, 349 provided 
informed, signed consent and were interviewed, yielding a response 
rate of 57.6%.

According to the criteria, a total of 43 (12.3%) participants used 
their asthma drugs appropriately (Figure 1). Of the 41 factors con-
sidered, four were retained in the final multivariate logistic regression 
model (Table 2). Participants with sound knowledge of their asthma 
drugs were more likely to use them appropriately (OR 2.61 [95% CI 
1.29 to 5.29]), as were those with good, very good or excellent self-
perceived health (OR 3.37 [95% CI 1.31 to 8.71]), those who had 
consulted a specialist during the preceding year for asthma-related 
problems (OR 2.28 [95% CI 1.05 to 4.97]) and those who declared 
themselves as having been short of drugs due to a lack of money (OR 
2.78 [95% CI 1.26 to 6.17]).

Because the criteria were stringent, the data were re-analyzed, 
allowing five, six or seven days of use per week for controller (criterion 4) 
and add-on therapy (criterion 7), and ignoring the number of times 
drugs were taken each day (criteria 5 and 8). In light of these changes, 
the proportion of appropriate use increased by 4% – from 12.3% to 
16.3%. Variables associated with appropriate use remained unchanged 
(data not shown).

DiSCUSSiON
The present study assessed the appropriateness of self-reported use of 
asthma drugs based on an innovative set of criteria. We observed that 
only 12.3% of asthmatic patients used their asthma drugs according to 
Canadian Asthma Consensus Conference guidelines. Our results cor-
roborate the findings of previous studies (8-16,22) – that the use of 
asthma drugs by asthmatic patients is not optimal. The major original 
finding of the present study was the identification of four key factors 
associated with the appropriate use of asthma drugs. First, the finding 
that patients who are well informed about both the role and onset of 
action of their drugs are more likely to use them appropriately, is consist-
ent with results of previous studies in which insufficient knowledge about 
drugs has been associated with poorer adherence to daily use of inhaled 
corticosteroids (23), or those with poorly controlled asthma (5).

In our study, individuals reporting good, very good or excellent 
self-perceived health were more likely to report appropriate use of 
their asthma drugs. These results are consistent with those of a recent 
retrospective study conducted in the United States (22) in which 
individuals who appropriately used short-acting beta-2 agonists – 
defined as the acquisition of less than 225 defined daily doses of a 
short-acting beta-2 agonist per year in conjunction with more than 
45.625 defined daily doses of inhaled corticosteroid per year – reported 
better self-perceived overall health (22).

Individuals who reported having been short of drugs in the previous 
year due to a lack of money were more likely to have used their asthma 
drugs appropriately. This result was not expected, although it was previ-
ously shown that economical access to a drug treatment is associated 
with better adherence, particularly in hypertension (24). In the current 
study, appropriateness of use was defined based on the fulfillment of 
12 criteria, some of which specifically related to the self-reported use of 
medications in the seven days preceding the interview. It is, therefore, 
plausible that people who report having been short of drugs in the 
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TAble 1
Factors potentially associated with the appropriate use of asthma drugs
Independent variable brief description
Predisposing factors
Age Date of interview – date of birth; dummy coded (age [years] younger than 20, 20 to 29, or 30 and older)
Sex Confirmed at interview
Educational level* Highest completed educational level. Two categories (none, elementary school or high school not completed; high school 

completed, college or university)
Main occupation* Two categories (student/worker or other)
Family income* Low, high or undetermined (defined as low for family with 1 or 2 persons if below $30,000/year, for family with 3 to 4 persons if 

below $40,000/year, or for family with 5 or more persons if below $60,000/year)
Body mass index (BMI) Height and weight were asked of participants. BMI calculated by dividing weight in kg by height in metres squared, then dummy 

coded using WHO categories (28) (24.9 kg/m2 or less, 25.0 kg/m2 to 29.9 kg/m2 or 30 kg/m2 or higher) for individuals  
18 to 45 years of age and using CDC BMI charts (29) for individuals 12 to 17 years of age

Perception of health* Measured by a 5-item question, range: poor to excellent, and then dichotomized (fair or poor; good, very good or excellent)
Perception of asthma severity Measured by a 5-item question, range: very mild to very severe, and then dichotomized (moderate, severe or very severe;  

very mild or mild).
Beliefs about asthma† Six yes/no questions. Number of positive answers per participant computed. Participants then dichotomized using median as 

cut-off point‡ (median = 4)
Attitudes towards asthma† Nine yes/no questions. Number of positive answers per participant computed. Participants then dichotomized using median as 

cut-off point‡ (median = 7)
Self-confidence Two yes/no questions referring to confidence in personal ability to contribute to the management of illness. Number of positive 

answers per participant computed. Participants then dichotomized using median as cut-off point§ (median = 2)
Knowledge about: Scores computed adding 1 point for each good answer. Missing values and “I don’t know” answers coded as incorrect answer. 

Each variable then dichotomized using median as cut-off point
   Asthma physiopathology Three true/false questions§ (median = 3)
   Asthma symptoms Two true/false questions§ (median = 2)
   Asthma triggers Three true/false questions‡ (median = 2)
   Asthma self-management Six true/false questions‡ (median = 4)
Knowledge about asthma drugs Four true/false questions for each drug mentioned by participant. Knowledge score for each drug computed on scale of 0 to 4, 

with 4 a perfect score. A mean asthma drug(s) knowledge score computed for each participant. Participants subsequently 
dichotomized according to said score using median as cut-off point‡ (median = 2.67)

Number of years with asthma Age at the interview – age (years) at first diagnosis of asthma; continuous
enabling factors
Perceived effects of treatment Perception of drug efficacy measured for each drug mentioned by participants using a 4-item question (no effect to a lot of 

effect). Dichotomized by grouping together those individuals who answered “a lot of effect” for all their drugs
Perception of risk of dying due 

to asthma if drug is taken as 
directed by physician 

Assessed for each drug mentioned by participant using a 4-item question (range: no risk to very high risk). Dichotomized by 
grouping individuals who answered “no risk” for all of their drugs

Perception of risk of dying due 
to asthma if drug is not taken 
as directed by physician 

Assessed for each drug mentioned by participant using a 4-item question (range: no risk to very high risk). Dichotomized by 
grouping individuals who responded “moderate risk”, “high risk” or “very high risk” for all of their drugs

Self-reported side effects Assessed for each drug mentioned by participant (yes/no). Dichotomized by grouping individuals not reporting adverse effects 
for any drugs

Short of drugs due to a lack of 
money

For each drug mentioned by participant assessed by a yes/no question, as to whether they had been short of drug during 
preceding year due to a lack of money. Dichotomized by grouping individuals who responded “no” for all of their drugs

Ease in obtaining appointments 
with physicians 

Individuals reporting an appointment with a physician during preceding year asked about ease in obtaining same (4-item 
question, range: very difficult to very easy), then dichotomized (very easy/easy; difficult, very difficult or physician not seen 
during preceding year)

Ease in obtaining information  
on asthma from : 
   Pharmacist 
   Nurse 
   Respiratory therapist 
   Other health professionals

Each item assessed as follows: individuals reporting having seen a health professional the preceding year were asked about 
ease in obtaining information on asthma from said professional (4-item question, range: very difficult to very easy) and then 
dichotomized (very easy/easy; very difficult, difficult or professional not seen during preceding year)

Possession of a written action 
plan

Assessed using 5 yes/no questions: ever received written instructions from a physician, nurse, pharmacist, respiratory therapist 
or other health professional? Dichotomized by grouping those responding “yes” to any of these questions

Daily or weekly use of peak  
flow meter

Two questions: Participant uses a peak flow meter (yes/no). If “yes”, participant assessed for peak flow meter use: every day/
approximately once a week/once a month/less than once a month. Dichotomized by grouping individuals responding “yes” to 
the first question and “every day” or “approximately once a week” to the second question

Vaccination against influenza  
in past 12 months

One yes/no question

Vaccination against pneumonia 
in past 12 months

One yes/no question

Ever tested for allergies One yes/no question Continued on next page
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previous year due to a lack of money may, indeed, have been more likely 
to be adherent to their treatment in the seven days before the interview. 
This observation may reflect the fact that inhaled corticosteroids are far 
more expensive than short-acting beta-2 agonists. Individuals who use 
their inhaled corticosteroids regularly are more likely to report having 
been short of drugs at some point in the previous year due to a lack of 
money, simply because they had to spend more money buying drugs. 
Further research is, however, needed to better understand the signifi-
cance of this result.

We also observed that individuals who had consulted a specialist 
during the preceding year for an asthma-related problem were more 
likely to report appropriate use of their asthma drugs. It has been 
observed that asthmatic patients treated by a specialist – as opposed 
to those treated by a general practitioner – are more likely to be dis-
pensed drugs (25), and less likely to underuse inhaled corticosteroids 
(13,15,16) or to overuse bronchodilators (16,25). The better use 
of drugs observed in specialists’ patients, as in our study, might be 
explained by a greater awareness of guideline recommendations in 
specialists as opposed to general practitioners. Consequently, special-
ists may be more likely than general practitioners to treat and educate 
their patients in accordance with guideline recommendations, which, 
in turn, translates into more appropriate use of asthma medication.

Finally, side effects were not a variable associated with self-reported 
appropriate (or inappropriate) use of asthma drugs. In a previous 
investigation studying the adherence of new users of antihypertensive 
drugs (24), we observed that perceived side effects were associated 
with discontinuation of the initial drug treatment. On the other hand, 
perceived side effects were not associated with noncompliance as self-
reported by those who were adherent users (26). In the current study, 
individuals were selected based on their current use of asthma drugs. 
They were, therefore, more likely to be individuals who adhered to their 
asthma drug regimen over time. Our observation that the perception 
of side effects is not associated with self-reported appropriate use of 
asthma drugs is, therefore, consistent with what has been observed in 
hypertension.

We assessed the appropriateness of use of asthma drugs as self-
reported by participants. In contrast to the use of administrative data-
bases or pharmacy records, self-reported use is not necessarily based 

TAble 1 – CONTINUED
Factors potentially associated with the appropriate use of asthma drugs
Independent variable brief description
enabling factors
Lung function test Two questions: Did you have a lung function test during the past 12 months? (yes/no). If “no”, assessed for ever having lung 

function test (yes/no). Dichotomized by grouping those responding “yes” to either question
Ever obtained written 

information on asthma from 
health professionals

Five yes/no questions: Have you ever received written information on asthma from: a physician, a nurse, a pharmacist,  
a respiratory therapist or other health professional? 
Dichotomized by grouping individuals responding “yes” to any question

Ever had inhalation technique 
verified by health professional

Five yes/no questions: Has your inhalation technique ever been checked by: a physician, a nurse, a pharmacist, a respiratory 
therapist or other health professional? Dichotomized by grouping individuals responding “yes” to any question

Attended an asthma education 
clinic

Three yes/no questions: At any time last year, did a doctor or other health professional suggest you meet with an asthma 
educator? If yes, did you do so? At any time in the past year did you attend an asthma education clinic run by a doctor or other 
health professional? Dichotomized by grouping individuals responding “yes” to the first two questions or “yes” to the third

Consulted general practitioner 
during preceding year for 
asthma-related problems

Two questions: During the past year, did you consult a physician about your asthma or an asthma-related problem, in a clinic, at 
a CLSC¶, at an emergency room or during a hospitalization? If answer “yes”, physician type assessed using 3-item question 
(general practitioner, specialist or both). Participants responding “yes” to first question and “general practitioner” or “both” to 
second question, were considered to have consulted a general practitioner during the previous year for asthma-related 
problems

Consulted specialist during the 
preceding year for asthma-
related problems

Two questions: During the past year, did you consult a physician about your asthma or an asthma-related problem, in a clinic, a 
CLSC¶, at an emergency room or during a hospitalization? If answer “yes”, physician-type assessed using 3-item question 
(general practitioner, specialist or both types of physician). Participants responding “yes” to first question and “specialist” or 
“both types of physicians” to second question, were considered to have consulted a specialist during the previous year for 
asthma-related problems

Reinforcing factors
Coherence of information Coherence of the information provided by health professionals measured by two yes/no questions: Do health professionals 

seem to agree about your asthma treatment? Do health professionals seem to agree about things to do concerning your 
asthma? “Yes” answer to both questions considered to be coherence

Satisfaction with physician care Two 4-item questions on satisfaction with information given by physician and satisfaction with attention given by physician, 
range: very satisfied to very dissatisfied. Participants answering “satisfied” or “very satisfied” to both questions were 
considered satisfied with their patient-physician relationship

Social support Perceived social support measured using 6 questions. Score constructed and discrete version of the variable composed using 
median as cut-off point‡ (median = 5)

*Questions used in 1998 in l’Enquête de Santé Québec sur les habitudes de vie et la santé des québécois (an enquiry into lifestyle and health of Quebec residents); 
†Questions that are usually the object of interventions in asthma education clinics; ‡The median value was put in the lower group; §The median value was put in the 
higher group; ¶A provincially run local community centre offering basic primary health care and social services of preventive or curative nature and rehabilitation or 
integration services to the population it serves. CDC Centers for Disease Control and Prevention

   N 

349     
|  →  47  1) not having a minimum of two asthma drugs. 

302     
|  →  6  2) not having a controller (an inhaled corticosteroid or a leukotriene-receptor antagonist). 

296     
|  →  10  3) not having a quick-relief bronchodilator (a short-acting beta-2-agonist or formoterol). 

286     
|  → 163  4) not using controller 7 days a week. 

123     
|  → 8  5) not using controller at an adequate frequency. 

115     
|  →  72  6) using quick-relief bronchodilator > 3 times a week (excluding doses taken before exercising). 

43     
|  →  0  7) not using add-on therapy 7 days a week (if applicable).   

43     
  →  0  8) not using add-on therapy at an adequate frequency (if applicable). 

43     
|  →  0  9) using nedocromil, sodium cromoglycate or ipratropium. 

43     
|  →  0  10) using theophylline or oral steroid without using long-acting beta-2-agonist or leukotriene-receptor antagonist. 

43     
|  →  0  11) using long-acting beta-2-agonist or theophylline without using inhaled corticosteroids. 

43     
|  →  0  12) using more than one drug of a same pharmacological class. 
|     

43 (12.3%)                Had an appropriate use of asthma drugs. 

Criteria

Figure 1) Total number of respondents not fulfilling each criterion 
and total number appropriately using asthma drugs according to the 
full set of criteria
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TAble 2
Characteristics of the study population, unadjusted OR for each independent variable and adjusted OR for independent 
variables retained in the final logistic regression model (n=349)

Characteristic n %
Unadjusted 

OR 95% CI P
Adjusted 

OR 95% CI P
Predisposing factors
Age, years
   <20 76 21.8 1.00 – –
   20–29 70 20.1 2.92 1.05–8.08 0.039*
   ≥30 203 58.2 1.49 0.58–3.82 0.405*
Sex
   Female 208 59.6 1.00 – –
   Male 141 40.4 1.48 0.78–2.81 0.230
Education level
   None, elementary or high school not completed 91 26.1 1.00 – –
   High school completed, college or university 258 73.9 2.97 1.13–7.80 0.027
Main occupation
   Student or worker 297 85.1 4.00 0.94–17.09 0.061
   Other 52 14.9 1.00 – –
Family income
   Low 106 30.4 1.00 – –
   High 221 63.3 1.23 0.60–2.51 0.569
   Undetermined 22 6.3 – – –
Body mass index, kg/m2 (age) or percentile (age)
   ≤24.9 (18 to 45 years) or <85th percentile (12 to 17 years) 178 51.0 1.39 0.54–3.62 0.497†
   25.0–29.9 (18 to 45 years) or 85th ≤ BMI >95th percentile (12 to 17 years) 99 28.4 2.28 0.85–6.11 0.101†
   ≥30 (18 to 45 years) or ≥95th percentile (12 to 17 years) 72 20.6 1.00 – –
Perception of health
   Fair, poor 94 26.9 1.00 – – 1.00 – –
   Good, very good or excellent 255 73.1 2.49 1.02–6.11 0.046 3.37 1.31–8.71 0.0119
Perception of asthma severity
   Moderate, severe or very severe 184 52.7 1.00 – –
   Very mild, mild 165 47.3 0.97 0.51–1.83 0.914
Beliefs regarding asthma
   Negative 235 67.3 1.00 – –
   Positive 114 32.7 1.58 0.82–3.02 0.172
Attitudes toward asthma
   Negative 221 63.3 1.00 – –
   Positive 128 36.7 0.81 0.41–1.60 0.550
Self-confidence
   Low 102 29.2 1.00 – –
   High 247 70.8 0.95 0.47–1.90 0.876
Knowledge of asthma physiopathology
   Poor 101 28.9 1.00 – –
   Good 248 71.1 1.21 0.59–2.15 0.604
Knowledge of asthma symptoms
   Poor 131 37.5 1.00 – –
   Good 218 62.5 1.28 0.65–2.53 0.472
Knowledge of asthma triggers
   Poor 189 54.2 1.00 – –
   Good 160 45.8 0.93 0.49–1.76 0.815
Knowledge of asthma self-management
   Poor 216 61.9 1.00 – –
   Good 133 38.1 1.20 0.63–2.29 0.588
Knowledge of asthma drugs
   Poor 180 51.6 1.00 – – 1.00 – –
   Good 169 48.4 2.18 1.12–4.25 0.021 2.61 1.29–5.29 <0.0001
Years with asthma, mean ± SD 16.1±10.2 1.029 0.998–1.06 0.062
enabling factors
Perceived effects of treatment
   Some or none 173 49.6 1.00 – –
   Significant 176 50.4 1.03 0.55–1.96 0.918

Continued on next page
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TAble 2 – CONTINUED

Characteristics of the study population, unadjusted OR for each independent variable and adjusted OR for independent 
variables retained in the final logistic regression model (n=349)

Characteristic n %
Unadjusted 

OR 95% CI P
Adjusted 

OR 95% CI P
enabling factors
Perception of risks of dying due to asthma if drug taken as directed  
   by physician
      No risk 170 48.7 0.73 0.38–1.39 0.338
      Moderate, high or very high risk 179 51.3 1.00 – –
Perception of risks of dying due to asthma if drug not taken as directed  
   by physician
      No risk 116 33.2 1.00 – –
      Moderate, high or very high risk 233 66.8 1.52 0.74–3.14 0.257
Self-reported side effects
   Yes 95 27.2 1.00 – –
   No 254 72.8 0.96 0.47–1.96 0.913
Short of drugs due to a lack of money
   No 293 84.0 1.00 – – 1.00 – –
   Yes 56 16.0 2.30 1.10–4.83 0.026 2.78 1.26–6.17 0.0116
Ease in obtaining appointment with physician
   Difficult or have not seen the professional during the preceding year 152 43.6 1.00 – –
   Easy 197 56.4 0.78 0.41–1.49 0.456
Ease in obtaining information on asthma from pharmacist
   Difficult or have not seen the professional during the preceding year 252 72.2 1.00 – –
   Easy 97 27.8 0.88 0.42–1.82 0.729
Ease in obtaining information on asthma from nurse
   Difficult or have not seen the professional during the preceding year 327 93.7 1.00 – –
   Easy 22 6.3 0.70 0.16–3.10 0.636
Ease in obtaining information on asthma from respiratory therapist
   Difficult or have not seen the professional during the preceding year 317 90.8 1.00 – –
   Easy 32 9.2 1.75 0.67–4.52 0.250
Ease in obtaining information on asthma from other health professionals
   Difficult or have not seen the professional during the preceding year 330 94.6 1.00 – –
   Easy 19 5.4 1.36 0.38–4.87 0.637
Possession of written action plan
   No 297 85.1 1.00 – –
   Yes 52 14.9 1.62 0.73–3.61 0.239
Daily or weekly use of peak flow meter
   No 343 98.3 1.00 – –
   Yes 6 1.7 < 0.001 <0.001–>999.999 0.986
Vaccination against influenza in past 12 months
   No 241 69.1 1.00 – –
   Yes 108 30.9 1.93 1.01–3.70 0.047
Vaccination against pneumonia in past 12 months
   No 334 95.7 1.00 – –
   Yes 15 4.3 1.10 0.24–5.05 0.903
Ever tested for allergies
   No 124 35.5 1.00 – –
   Yes 225 64.5 1.31 0.66–2.62 0.439
Ever had lung function test
   No 112 32.1 1.00 – –
   Yes 237 67.9 1.43 0.69–2.96 0.331
Ever obtained written information on asthma from health professional 
   No 277 79.4 1.00 –
   Yes 72 20.6 1.19 0.56–2.55 0.649
Ever had inhalation technique verified by health professional 
   No 232 66.5 1.00 – –
   Yes 117 33.5 1.07 0.55–2.10 0.840
Ever attended asthma education clinic 
   No 304 87.1 1.00 – –
   Yes 45 12.9 1.11 0.44–2.80 0.824
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on the assumption that drugs purchased by individuals are actually 
taken. However, criticism is occasionally levelled at self-reports 
because they may be influenced by social desirability and the lack of 
patient knowledge regarding their drugs. One would expect appropri-
ateness of drug use to be overestimated if the popular perception is 
that asthma drugs – in particular, inhaled corticosteroids – should be 
used on a regular basis. Because a rather low proportion of appropri-
ate use was observed in our study, social desirability may not be an 
important issue. On the other hand, asthma – contrary to other 
chronic conditions – is often perceived as an intermittent disease, 
and many asthmatic patients are of the opinion that they should take 
their drugs only when symptomatic (27). Thus, reporting regular use 
of asthma medications may not be perceived as socially desirable. If 
this were the case, the proportion of appropriate use in the present 
population may have been underestimated.

The present study has some major strengths. A stringent set of criteria 
was used to assess appropriateness of use; therefore, it can be confidently 
stated that the use of drugs as self-reported by individuals classified as 
appropriately using their asthma drugs is, indeed, ‘appropriate’. We 
evaluated the overall use of anti-asthma drug treatment, which pro-
vides a better assessment of quality of use than that provided in studies 
focusing solely on inhaled corticosteroids or on short-acting beta-2 
agonists. Finally, the assessment of factors likely to predict asthma drug 
use was organized using the PRECEDE (Predisposing, Reinforcing and 
Enabling Constructs in Educational Diagnosis and Evaluation) model 
(18). Using this conceptual framework to identify and classify factors 
led to a comprehensive and theory-based assessment.

It should be mentioned that, due to our criteria being especially 
stringent and reflecting an almost perfect adherence to asthma drugs, 
some participants may have been wrongly classified as inappropriately 
using their asthma drugs. This number, however, is likely to be low 
because a reassessment of the appropriateness of use of asthma drugs 
using a less stringent set of criteria increased the proportion of appro-
priate use by only 4%. Therefore, we are confident that participants 
classified as inappropriately using their asthma drugs were actually not 
adherent to their controller medication and that misclassification 
should not be an important issue.

Even if our conceptual model assumes that predisposing, enabling 
and reinforcing factors precede the health behaviour, the cross-sectional 

design of the study did not allow us to establish the precedence of the 
independent variables on drug use. Hence, precedence of the associ-
ated factors must be assumed because it has not been verified.

The present study was designed to assess the appropriateness of anti-
asthma drug use, and to identify the factors associated with appropriate 
use. The recruitment of individuals through pharmacies and subsequent 
telephone interviews allowed us to study many potential correlates that 
otherwise could not have been examined using information available 
in administrative databases.

The finding that sound patient knowledge of their drugs may trans-
late into better use reflects the need for physicians and pharmacists to 
identify asthmatic individuals who may benefit from targeted patient 
counselling, especially those exhibiting the characteristics identified 
in the present study. Pharmacists have an opportunity to provide 
patient-oriented pharmaceutical care at each prescription refill and, 
therefore, are key professionals in educating asthmatic subjects about 
their drugs. To conclude, the present study highlights a major need to 
develop and implement effective interventions to improve the appro-
priate use of anti-asthma medications.
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TAble 2 – CONTINUED
Characteristics of the study population, unadjusted OR for each independent variable and adjusted OR for independent 
variables retained in the final logistic regression model (n=349)

Characteristic n %
Unadjusted 

OR 95% CI P
Adjusted 

OR 95% CI P
enabling factors
Consulted general practitioner during preceding year for asthma-related  
    problems 
   No 149 42.7 1.00 – –
   Yes 200 57.3 0.84 0.44–1.59 0.589
Consulted specialist during preceding year for asthma-related problems 
   No 275 78.8 1.00 – – – 1.00 –
   Yes 74 21.2 1.74 0.86–3.54 0.125 2.28 1.05–4.97 0.0373
Reinforcing factors
Coherence of information
   Low 73 20.9 1.00 – –
   High 276 79.1 1.41 0.60–3.32 0.426
Satisfaction with physician care 
   Low 82 23.5 1.00 – –
   High 267 76.5 1.02 0.48–2.16 0.968
Social support
   Low 188 53.9 1.00 – –
   High 161 46.1 0.91 0.48–1.74 0.784

*Global P=0.0755 (degrees of freedom = 2); †Global P=0.1896 (degrees of freedom = 2) 
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