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BACKGROUND: Acute asthma is a common emergency depart-
ment (ED) presentation in both Canada and the United States.
OBJECTIVE: To compare ED asthma management and outcomes
between Canada and the United States.

MEHODS: A prospective cohort study of 69 American and
eight Canadian EDs was conducted. Patients aged two to 54 years
who presented with acute asthma underwent a structured ED inter-
view and telephone follow-up two weeks later.

RESULTS: A total of 3031 patients were enrolled. Canadian
patients were more likely to be white (89% versus 22%; P<0.001),
have health insurance (100% versus 69%; P<0.001) and identify a
primary care provider (89% versus 64%; P<0.001) than American
patients. In addition, Canadian patients were more likely to be using
inhaled corticosteroids (63% versus 44%; P<0.001) and had higher
initial peak expiratory flow (61% versus 48%; P<0.001). In the ED,
Canadians received fewer beta-agonist (one versus two; P<0.001)
and more anticholinergic (two versus one; P<0.001) treatments in
the first hour; use of systemic corticosteroids was similar (60% versus
68%; P=0.13). Canadians were less likely to be hospitalized (11%
versus 21%; P=0.02). Corticosteroids were prescribed similarly at dis-
charge (60% versus 69%; P=0.13); however, Canadians were dis-
charged more commonly on inhaled corticosteroids (63% versus
11%; P<0.001) and relapses were similar.

CONCLUSIONS: Canadian patients with acute asthma have fewer
barriers to primary care and are more likely to be on preventive med-
ications, both before the ED visit and following discharge.
Admissions rates are higher in the United States; however, relapse
after discharge is similar between countries. These findings highlight
the influences of preventive practices and heath care systems on ED
visits for asthma.
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Comparaison des consultations aux services
des urgences au Canada et aux Etats-Unis
pour de I’asthme aigu

CONTEXTE : Lasthme aigu est un motif fréquent de consultation aux
services des urgences au Canada et aux Etats-Unis.

BUT : Létude avait pour but de comparer la prise en charge de 'asthme
aigu dans les urgences, au Canada et aux Etats-Unis, ainsi que les résultats
obtenus.

METHODE : Une étude prospective de cohortes a été menée dans
69 urgences aux Etats-Unis et 8 au Canada, chez des patients agés de 2 a
54 ans, qui consultaient pour de 'asthme aigu. On a ménagé une entrevue
structurée a l'urgence, puis fait un suivi téléphonique deux semaines plus
tard.

RESULTATS : Au total, 3031 patients ont participé a I'étude. Les
patients canadiens étaient plus susceptibles d’étre de race blanche (89 %
contre [c.] 22 %; P<0,001), d’avoir un régime d’assurance maladie (100 %
c. 69 %; P<0,001) et de connaitre un fournisseur de soins primaires (89 %
c. 64 %; P<0,001) que les patients américains. Les premiers étaient plus
nombreux 2 faire usage de corticostéroides en aérosol (63 % c. 44 %;
P<0,001) et ils avaient un débit expiratoire maximal initial plus élevé
(61 % c. 48 %; P<0,001) que les seconds. Les patients traités au Canada
ont recu moins souvent de béta-agonistes (1 c. 2; P<0,001) et plus sou-
vent d’anticholinergiques (2 c. 1; P<0,001) au cours de la premiere heure
que les patients traités aux Etats—Unis; le recours aux corticostéroides a
action générale était du méme ordre de grandeur dans les deux pays (60 %
c. 68 %; P=0,13). Les Canadiens étaient moins susceptibles d’&tre hospi-
talisés (11 % c. 21 %; P<0,02). Les prescriptions de corticostéroides étaient
comparables au moment du congé (60 % c. 69 %; P=0,13), mais les patients
traités au Canada quittaient plus souvent 'hdpital avec une ordonnance de
corticostéroides en aérosol, en mains (63 % c. 11 %; P<0,001); les taux de
rechute étaient a peu prés les mémes dans les deux pays.
CONCLUSIONS : Les patients qui consultent pour de I'asthme aigu au
Canada rencontrent moins d’obstacles a Pobtention de soins primaires et
sont plus susceptibles d’étre soumis a2 un traitement médicamenteux
préventif, tant avant la consultation a l'urgence qu’apres le congé de
P'hopital, que les patients traités aux Etats-Unis. Les taux d’admission sont
plus élevés aux Etats-Unis, mais les taux de rechute aprés la sortie sont
comparables dans les deux pays. Les résultats font ressortir 'influence des
soins préventifs et des systemes de soins de santé sur les consultations aux
services des urgences pour de I'asthme aigu.

Asthma is a growing public health problem, and presenta-
tion to the emergency department (ED) with acute asthma
is common in both Canada and the United States (US). In the
US, nearly two million ED visits occur annually for asthma
(1). These presentations are precipitated by many potential
factors; however, the most common include a superimposed

upper respiratory tract infection, environmental allergies and
poor control of chronic asthma. The costs associated with
asthma are alarming (2,3). In Canada, acute asthma accounts
for approximately 25% of the total costs of asthma care (3).
ED visits are important events for individuals with asthma
because they represent a vulnerable stage in the disease, which
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is associated with significant morbidity and occasional mortal-
ity. Moreover, in spite of adequate care, patients with acute
asthma may feel its consequences and suffer relapses after the
initial ED visit. Therefore, the assessment and treatment of
acute asthma have been the focus of considerable research and
clinical practice guideline development efforts (4,5).

Despite attempts to standardize asthma care, there are wide
gaps between what is known and what is practiced (6). In
defense of physicians, national guidelines provide somewhat
different approaches to the treatment of chronic and acute
asthma. In addition, there may be other between-country dif-
ferences; for example, the types of patients who access EDs
may be different. There are obvious differences between the
US and Canada regarding patient access to acute and chronic
health care services, which may also influence emergency visits.
Finally, acute asthma outcomes may be affected by a variety of
other factors that may vary among countries.

The objective of the present study was to examine the dif-
ferences in acute asthma presentations, treatments and out-
comes between Canadian and American EDs. To our
knowledge, this is the first published comparison of Canadian
and American data of acute asthma visits.

METHODS

Setting

The present study combined data from prospective cohort
studies performed from 1996 to 1998 as part of the Multicenter
Airway Research Collaboration. The Multicenter Airway
Research Collaboration is part of the Emergency Medicine
Network (EMNet), a research collaboration with 185 partici-
pating EDs (www.emnet-usa.org). Using a standard protocol,
investigators at 69 American and eight Canadian EDs provided
24 h per day coverage for a median of two weeks. Repeat visits
by individual subjects were excluded.

Patient enrolment

All patients were managed at the discretion of the treating
physician. Inclusion criteria were a physician diagnosis of
acute asthma, age of two to 54 years and the ability to give
informed consent. Of 4099 eligible patients, 3031 patients
(74%) with acute asthma were enrolled. The Institutional
Review Board or Research Ethics Board at each of the partici-
pating hospitals approved the study, and informed consent was
obtained for all participants.

Data collection
Site characteristics: Site characteristics, such as the type of
ED (ie, general ED, ED in a pediatric-only hospital or ED in an
adult-only hospital) and the number of ED visits in one year,
were obtained from a site questionnaire completed by the prin-
cipal investigator at each site. The questionnaire also ascer-
tained the presence of a standardized asthma treatment
protocol in the ED. Published sources provided additional site
information.
Patient information: The ED interview assessed patients’
demographic characteristics, asthma history and details of
their current asthma exacerbation. Data on ED management
and disposition were obtained by chart reviews. Follow-up data
were collected by telephone interview two weeks later.
Median family income was estimated using the patients’ home
postal (Canada) and zip (US) codes, which were converted into
Canadian dollars. Primary care provider (PCP) status was
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assigned on the basis of the following question: “Do you have a
primary care provider (such as a family doctor, internist or nurse
practitioner)?” If yes, patients were asked to provide the name
and address of their PCP. A “severe symptoms” classification was
assigned to patients who reported “severe symptoms” during the
24 h preceding their ED presentation on at least one of two ques-
tions (ie, asthma symptoms “most of the time”, or “severe” dis-
comfort and distress due to their asthma). Ongoing assessment of
exacerbations during the two-week follow-up period was assigned
to patients who reported “severe symptoms” during the preceding
24 h on at least one of two questions (ie, asthma symptoms “most
of the time”, or “severe” discomfort and distress due to their
asthma), or who stated that their asthma was “about the same” or
worse than at the time of their ED presentation.

Pulmonary index scores were calculated for patients aged
two to 17 years using respiratory rate, accessory muscle use,
wheezing, and inspiratory to expiratory ratio. Based on a scale
of 0 to 3 for each item, a total was calculated with a maximum
pulmonary index of 12 (7). Peak expiratory flow (PEF) was
recorded as early as possible and throughout the treatment
period, which was expressed as a percentage of the patient’s
predicted value, based on age, sex, race and height (8).

Data management and analyses

All forms were reviewed by site investigators before submission
to the EMNet coordinating centre in Boston, Massachusetts,
USA, where they underwent further review by trained person-
nel and then double data entry. All analyses were performed
using STATA 9.0 (StataCorp, USA). Data are presented as pro-
portions with 95% Cls, means + SDs, or medians with
interquartile ranges. Imputed values were used to calculate the
pulmonary index score when one of the four physical examina-
tion findings was missing; patients missing more than one of the
parameters were not assigned a pulmonary index score. The
association between country and other factors was examined
using the %2 test, Fisher’s exact test, Student’s t test and
Wilcoxon rank sum test as appropriate. Age, sex, race and esti-
mated median household income were included in multivariate
logistic regression models because of their potential clinical sig-
nificance. Other variables associated with country (or with the
outcome of interest) at P<0.10 in univariate analysis were eval-
uated for inclusion in multivariate logistic regression models. All
ORs are presented with 95% Cls. All P values are two-tailed,
with P<0.05 considered to be statistically significant.

RESULTS

ED characteristics

Of the 77 participating sites — from 22 American states and four
Canadian provinces — 69 (90%) were American and eight (10%)
were Canadian; site characteristics are displayed in Table 1.
Overall, Canadian and American sites had similar hospital and
ED characteristics. A similar proportion of sites had emergency
medicine residency programs, and guidelines for managing
asthma existed in more than 50% of the EDs. American hospi-
tals reported a higher number or percentage of ED asthma visits;
however, this difference was not statistically significant.
Canadian hospitals were more often publicly funded (P=0.005).

Patient enrolment

Of the 3031 patients enrolled, 155 (5%) were recruited in
Canada. Canadian sites had a higher percentage of enrolment
than the American sites (84% versus 73% of consecutive
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TABLE 1
Characteristics of 77 emergency departments (EDs) according to country
Characteristics Canada (n=8) United States (n=69) P
Public hospital (%) 100 32 0.005
Estimated household income (CDN$) by hospital postal/zip code, mean + SD 55,620+13,634 43,823+16,623 0.10
Emergency medicine residency program, % 60 81 0.26
Number of ED visits in one year, median (IQR) 52,984 (46,954-58,980) 54,989 (44,876-72,011) 0.84
Number of ED asthma visits in one year, median (IQR) 947 (900-1358) 1,852 (900-3100) 0.07
Percentage of total ED visits for asthma, median (IQR) 2.0(1.7-2.1) 2.9 (1.8-5.1) 0.06
Has an asthma room, % 0 27 0.19
Has a guideline for managing asthma, % 63 52 0.72
IQR Interquartile range
TABLE 2
Demographic and chronic asthma characteristics of patients with acute asthma, according to country
Characteristics Canada (n=155) United States (n=2876) P
Demographic factors
Age in years, mean = SD 23+14 24116 0.21
Female, % 57 55 0.71
White, % 88 19 <0.001
High school graduate®, % 69 69 0.97
Estimated household income (CDN$), median (IQR) 48,524 (41,047-59,639) 39,637 (28,841-52,473) <0.001
Insurance status, % <0.001
Private 0 34
Medicaid 0 30
Other public 100 10
None 0 25
Primary care provider status, % 90 75 <0.001
Chronic asthma factors
Previously taken steroid medicine for asthma, % 66 73 0.09
Previously hospitalized for asthma, % 50 61 0.004
Previously intubated for asthma, % 9 12 0.28
Inhaled beta-agonist during the previous four weeks, % 84 81 0.40
Inhaled corticosteroid during the previous four weeks, % 59 34 <0.001
Number of urgent clinical visits in the previous year, median (IQR) 1(0-3) 0 (0-3) 0.12
Number of ED visits in the previous year, median (IQR) 1(0-3) 2 (0-5) <0.001
Admitted for asthma in the previous year, % 16 30 <0.001
ED is the usual site for problem asthma care, % 55 71 <0.001
ED is the usual source of asthma prescriptions, % 11 41 <0.001

*Patient’s education level for patients aged 18 to 54 years, or parent’s or guardian’s education level for patients aged two to 17 years; ED Emergency department;

IQR Interquartile range

patients; P=0.02) and a higher percentage of follow-up visits
(88% versus 76%; P=0.001). Of the 1068 patients who were
not enrolled, 79% were missed, 14% refused to participate and
7% were not enrolled for other reasons (eg, too sick). These
proportions were similar between the two countries (P=0.71).

Demographic factors

Table 2 compares Canadian patients with American patients pre-
senting with acute asthma. Age, sex and education were similar
between the two countries. In Canadian and American sites, a
different racial or ethic patient mix was seen, with a higher per-
centage of black patients presenting in American sites (P<0.001).
More Canadian patients had publicly funded medical insurance
status (P<0.001) and designated PCPs (90% versus 75%;
P<0.001). In addition, the median household income (adjusted
to Canadian dollars) was slightly higher in Canada (P<0.001).

Chronic asthma

Fewer Canadians than Americans had visited the ED (one ver-
sus two; P<0.001), had been admitted to the hospital in the
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previous year (16% versus 30%; P<0.001) or had ever required
hospital admission (50% versus 61%; P=0.004) for asthma.
Canadian patients less often viewed the ED as their ‘usual’
place for acute asthma care (55% versus 71%; P<0.001) and
less often reported receiving their usual source of asthma pre-
scriptions from the ED (11% versus 41%; P<0.001).

A comparison of chronic asthma treatments between
Canada and the US is shown in Table 2. A similar percentage of
patients in both countries had ever taken corticosteroid medica-
tions (66% versus 73%; P=0.09). While beta-agonist use in the
previous four weeks was similarly high in both groups (84% ver-
sus 81%; P=0.40), inhaled corticosteroid (ICS) use in the previ-
ous four weeks was higher in Canada (59% versus 34%;
P<0.001). Overall, reported use of other asthma medications
during the previous four weeks (eg, salmeterol, oral beta-agonist
and methylxanthine) was higher for Canadian patients.

Acute asthma presentation

Table 3 shows the acute asthma presentation of enrolled patients
and their ED course, according to country. The duration of
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TABLE 3
Acute asthma presentation of enrolled patients and their emergency department (ED) course, according to country
Canada (n=155) United States (n=2876) P
Presentation
ED triage time, % <0.001
00:00-07:59 30 17
08:00-15:59 27 44
16:00-23:59 43 39
Duration of symptoms, % 0.05
Shorter than 24 h 66 58
Longer than 24 h 34 42
Number of inhaled beta-agonist puffs within 6 h of ED presentation*, median (IQR) 4 (0-10) 4 (0-12) 0.73
Severe symptomsT, % 29 29 0.98
Pulmonary index score¥, mean + SD 3.3£2.7 4.34+2.4 0.004
Initial peak expiratory flow$ (% predicted), mean + SD 60+20 48120 <0.001
ED course
Number of inhaled beta-agonists in the first hour, median (IQR) 1(1-2) 2(1-2) <0.001
Number of inhaled beta-agonists over the ED stay, median (IQR) 3 (1-5) 3(2-4) 0.27
Steroid treatment given, % 69 78 0.007
Anticholinergic medication in the ED, % 77 26 <0.001
MgSO, medication given in the ED, % 1 2 0.37
Final peak expiratory flow$ (% predicted) mean + SD 82+19 72423 <0.001
Change in peak expiratory flow$ (% predicted) mean + SD 24116 25+19 0.79
ED length of stay (h), median (IQR) 2.7 (1.8-5.7) 2.8 (2.0-4.0) 0.27
ED length of stay 6 h or longer, % 23 7 <0.001
Admitted, % 12 22 0.005
Admitted or ED length of stay longer than 6 h, % 26 25 0.75

*Each nebulizer treatment was counted as being equivalent to six ‘puffs’ from a metered-dose inhaler; TSee Methods for details; *Patients aged two to 17 years;
SPatients aged 18 to 54 years. IQR Interquartile range; MgSO , Magnesium sulphate

symptoms, the number of inhaled beta-agonists before arrival
and the description of severe symptoms were similar between
the two groups. Severity measures, however, were worse in
American patients: the average per cent predicted PEF was
lower in American adult patients (48% versus 60%; P<0.001),
but the pulmonary index score was higher in American chil-

dren (4.3 versus 3.3; P=0.004).

Acute asthma ED course

Although patients in Canada received fewer beta-agonists in
the first hour (one versus two; P<0.001) than American
patients, the overall number of beta-agonists for the entire ED
stay was the same in both countries (three versus three;
P=0.27). Fewer Canadian patients were treated with systemic
corticosteroids (69% versus 78%; P=0.007), while more
received anticholinergic medications (77% versus 26%;
P<0.001) because the severity at baseline was different. While
per cent PEF improvements were similar between the
two countries, the final recorded PEF remained higher in
Canadians than in Americans. No differences were observed
for other treatments given in the ED (eg, subcutaneous adren-
aline, subcutaneous beta-agonist, intravenous magnesium,
heliox, noninvasive ventilation and intubation).

Outcomes

An ED length of stay longer than 6 h was more common
among Canadian patients than American patients (23% ver-
sus 7%; P<0.001), while they were less likely to be hospital-
ized (12% versus 22%; P=0.005). When an ED length of stay
longer than 6 h was designated as equivalent to a hospital
admission, these differences disappeared (26% versus 25%;
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P=0.75). Multivariate analyses controlling for 16 patient and
two site factors did not identify a significant association
between country and admission or early relapse following the
ED visit (multivariate OR 0.4, 95% CI 0.2 to 1.2). Expanding
the admission definition to include ED stays longer than 6 h
removed any suggestion of a difference in admission rates

(multivariate OR 0.8, 95% CI 0.3 to 1.9).

Discharge medication

More patients in the US than Canada were sent home taking
systemic corticosteroids (62% versus 71%; P=0.03; Table 4);
however, ICS agents were prescribed more than twice as often
among Canadian patients at discharge (65% versus 24%;
P<0.001). When controlling for age, education, median
household income and PCP status, Canadian physicians pre-
scribed ICSs more frequently (OR 13.2, 95% CI 5.3 to 33.3)
than their American counterparts (Table 5).

Two-week follow-up

Follow-up and relapse events are shown in Table 4. No associ-
ation was observed between country and relapse events follow-
ing the ED visit when controlling for seven patient and
two site factors (multivariate OR 1.6, 95% CI 0.7 to 3.3).

DISCUSSION
This is the first prospective study to compare American and
Canadian EDs with respect to the presentation, management
and outcome of patients with acute asthma. Our results
demonstrate clear differences between the two countries with
respect to the severity and management of chronic asthma. For
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TABLE 4
Discharge medications and two-week follow-up according to country
Canada United States P
Discharge medications (n=155) (n=2876)
Sent home on systemic corticosteroids*, % 62 71 0.03
Sent home on inhaled corticosteroidst, % 65 24 <0.001
Relapse (n=136) (n=2198)
Relapse within 48 ht, % 9 4 0.02
Relapse within two weeks¥, % 16 12 0.26
Relapse within two weeks leading to hospitalization$, % 3 3 0.93
Failuref, % 22 18 0.24

*Restricted to patients sent home from the ED (n=2345); TRestricted to patients sent home from the ED — available for three cohorts (n=1291); tRelapse event based
on patient reporting a ‘worsening of asthma symptoms’ that led to an urgent care visit; SUrgent care visit, routine asthma visit or other visit that led to a hospital
admission; TFailure indicates ongoing exacerbation at a two-week follow-up interview (see Methods for details)

TABLE 5

Multivariate predictors in the use of inhaled corticosteroids at discharge from the emergency department for acute asthma
Multivariate predictors OR 95% CI P

Canadian patient 13.2 5.3-33.3 <0.001

Child (younger than 18 years of age) 0.2 0.1-0.4 <0.001

No high school education 1.7 1.0-2.7 0.049

Median household income (less than $10,000) 1.4 1.0-1.7 0.02

Having a primary care provider 2.0 1.2-3.5 0.01

example, more American patients demonstrated poor asthma
control and presented with suboptimal preventive medical
management than their Canadian counterparts. Furthermore,
there were striking differences between the countries with
respect to the severity of acute asthma presentation to the ED
and wide variations in discharge therapy; however, there were
very little differences between the countries with respect to the
treatment received within the EDs and patient outcomes (both
in the ED and during short-term follow-up).

In terms of asthma chronicity and presentation to the ED,
American patients more often had barriers to the access of care.
For example, patients in the US less commonly identified a PCP,
were less commonly insured and had more markers of severe
asthma than patients in Canada. Asthma chronicity, as meas-
ured by a variety of severity markers, suggested that American
patients used acute health care services (ED visits) more fre-
quently and were hospitalized more frequently, particularly in
the previous year. Because acute asthma is a sign of poor asthma
control, such data suggest a prevention failure in these
American patients. However, even Canadian patients and
physicians should not be reassured by these results, since
Canadian patients continue to suffer exacerbations, albeit at a
lower frequency.

The American patients also had a different perception of ED
service delivery than the Canadian patients. The American
patients had received more of their ‘usual’ problem asthma care
in the ED than the Canadian patients, who go elsewhere and
also less often use the ED setting as a source of their asthma pre-
scriptions. All these factors suggest that barriers to accessing
PCPs may be partially responsible for the frequency and severity
differences at ED presentation. The American sites reported
more asthma patients and higher acute asthma presentation
rates; although these results were not statistically significant
(P=0.06 and P=0.07, respectively; Table 1), they are clinically
interesting. Moreover, the use of ICSs by PCPs before emer-
gency visits is much higher in Canada than the US, highlighting
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the importance of primary care in asthma control (9,10) and
delivery of preventive medications.

Clearly, acute asthma presentations to the ED were more
severe in the US than in Canada. Patients presented with lower
pulmonary function recordings (adults and children) and higher
pulmonary index scores (children) in the US, and received
more aggressive initial therapy in the ED. Nevertheless,
despite the differences in severity, the change in pulmonary
function and the time in the ED seemed to be similar for
patients who were discharged in both countries. With rare
exceptions, patients in both countries received relatively simi-
lar ED care. For example, beta-agonists and systemic corticos-
teroids are first-line agents in both countries; however, inhaled
anticholinergic agents appeared to be more frequently used in
Canada than in the US. Some practice variations have been
noted with respect to ‘other’ agents being delivered; however,
these are used relatively infrequently in both countries (11).

Given the above discussion, it is not surprising that there
were differences in the outcomes of acute asthma between the
two countries; for example, American patients were much
more frequently designated as ‘admitted’. It is interesting to
note that when one further examined the ED visits, Canadian
patients clearly spent more time in the ED receiving acute
asthma care, whereas American patients were admitted. While
their care may still have been delivered in the ED, the respon-
sibility for care was transferred to an inpatient service. This
observation may reflect some administrative differences
between the US and Canada, where there are no financial
rewards associated with admission. Conversely, the observa-
tion may relate to inpatient bed shortages and overcrowding
experienced in North American EDs (12). Overall, when
admitted and prolonged ED lengths of stay were combined, the
difference between the two countries was eliminated, especially
when multivariate analyses were performed.

At discharge, while corticosteroid treatment was commonly
prescribed to patients in both countries, ICSs were more
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commonly prescribed in Canada than the US. Moreover, this
observation was reinforced by multivariate analyses. This differ-
ence in treatment approach represents a major variation
between the countries and may be due, in part, to somewhat
conflicting evidence (13). Despite general support for this
approach, there are few publications in adults (13), one involv-
ing adolescents (14) and none in children supporting the initia-
tion of ICS therapy in the post-ED phase of acute asthma.
Despite an early promise, there are many unanswered questions
regarding the efficacy (15), dose (16) and duration of ICS treat-
ment (17) after ED discharge, and the best approach remains
somewhat elusive. This is an important area for further research.

Follow-up data indicated that despite the aforementioned
differences in severity, treatment approach and markers of
chronicity, patients in the US and Canada had similar two-
week relapse rates, similar rates of relapse resulting in admis-
sion to hospital and a surprisingly high percentage of failure.
After adjusting for baseline differences, outcomes seemed to be
essentially similar between the two countries. These outcome
results were consistent with clinical trial results, suggesting
that relapse after ED presentation was problematic and contin-
ued to be a concern in the subacute phase (18).

Published literature suggests that the use of systematic and
ICSs may reduce these relapse rates; however, other factors are
clearly involved in the ‘relapse’, including the severity at pres-
entation and compliance issues. It may surprise some readers
that the Canadian patients had the same rate of relapse to
additional care, given the increased severity in American ED
presentations and the higher frequency of ICS use in Canada
after discharge. The reasons for this may include the freedom
to access health care in Canada, which may promote follow-up
with relatively minor symptoms. Conversely, it may reflect
financial and other barriers to care in the US, suppressing ade-
quate follow-up care. Further research is warranted, because
the current study was not designed to answer this question.

The present study has some potential limitations. First, the
ED sample was not representative of all North American EDs.
It was a volunteer, convenience sample of ED sites, which
over-represented the academic, urban, inner-city setting and
socioeconomically disadvantaged patients, especially in the
American sample. Moreover, five of the Canadian sites were
from Alberta, and only five were large, urban hospitals, while
three were regional ‘community’ hospitals. While we recog-
nized this, efforts to secure a more balanced representation had
failed. It is likely, however, that these were some of the most
interested ED sites in both countries; the present sample may
have overestimated the treatment received by North
American patients in the ED. Finally, recent data collected
suggested that these eight hospitals reasonably reflect the cur-
rent status of asthma care across Canada (19) and that these
between-country comparisons are valid.

In addition, the data were collected by variable volunteer
medical personnel, some of whom had limited research experi-
ence. Site research assistant training, a simplified data collec-
tion form, ED physician supervision and site physician data
collection review were performed to eliminate errors and to
improve data collection compliance. These data are now
somewhat dated, and the management of asthma may have
changed. While we recognize this possibility, future research is
required to determine whether the observed gaps in care have
improved since these data were collected. Finally, this sample
was under-represented by Canadian patients and sites. Such a
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small sample size should reduce the chance of identifying dif-
ferences; on the contrary, a number of major differences were
highlighted. Moreover, the Canadian sites were representative
of other urban or academic EDs, so we do not believe that this
invalidates the observations.

CONCLUSIONS

Notwithstanding the above concerns, this is the first
Canadian-American comparison of ED visits for acute asthma.
The present study has identified previously unknown differ-
ences between the two countries with respect to the presenta-
tions, treatments and outcomes of acute asthma in the ED.
The results identify some compelling differences between
patient care and provider care, and they reflect some system
differences that may not be easily overcome. Specifically, the
striking differences between the two countries on the use
of ICS agents before and after discharge suggest a need for
additional research into the best approach to the treatment of
acute asthma, as well as the evaluation of the reasons for this
practice variation. Finally, research involving international
comparisons is needed to further understand the wide variation
in morbidity and mortality associated with acute asthma.
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