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ABSTRACT
Objectives: Despite evidence-based clinical practice guidelines for the emergency management of
asthma, substantial treatment variation exists. Our objective was to assess compliance with the
Canadian Association of Emergency Physicians (CAEP) / Canadian Thoracic Society (CTS) Asthma
Advisory Committee’s “Guidelines for the emergency management of asthma in adults” in the
emergency department (ED) of a university-affiliated tertiary care teaching hospital.
Methods: This retrospective study was conducted in a Canadian inner city adult ED. Investigators
reviewed all ED records for the period from Jan. 1, 2001, to Dec. 31, 2001, and identified adult pa-
tients (i.e., >18 years of age) with a primary ED diagnosis of asthma. Hospital records were then
reviewed to document compliance with the CAEP/CTS asthma guidelines. Descriptive statistics, in-
cluding means, standard deviations and frequencies were used to summarize information.
Results: Overall compliance with the guidelines was 69.6%, (95% confidence interval,
64.7%–74.5%), but compliance ranged from 41.4% for severe asthma, 67.1% for moderate
asthma, and 88.6% for mild asthma. Interobserver reliability for compliance assessment was excel-
lent.
Conclusions: Despite publication and dissemination of evidence-based guidelines for the manage-
ment of acute asthma in adults, guideline compliance at a university-affiliated, inner city, tertiary
care teaching hospital ED is suboptimal.

RÉSUMÉ
Objectifs : Malgré la diffusion de recommandations de pratique clinique fondées sur des preuves
pour la prise en charge de l’asthme à l’urgence, des variations thérapeutiques importantes existent.
Notre objectif était d’évaluer l’adhésion aux Recommandations de prise en charge de l’asthme chez
l’adulte de l’Association canadienne des médecins d’urgence (ACMU) / Société canadienne de tho-
racologie (SCT) au département d’urgence (DU) d’un hôpital universitaire de soins tertiaires.
Méthodes : La présente étude rétrospective fut menée au DU d’un hôpital canadien pour adultes
en milieu urbain. Les chercheurs effectuèrent la revue de tous les dossiers du DU pour la période
du 1er janvier 2001 au 31 décembre 2001 et identifièrent les patients adultes (i.e. > 18 ans) ayant
reçu un diagnostic primaire d’asthme. Les dossiers d’hôpital furent ensuite étudiés afin de noter
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Introduction

Each year in Canada, approximately 400 to 500 people die
from asthma, and 78 400 are admitted to hospital with an
acute exacerbation of disease.1 Asthma morbidity is in-
creasing,2 and, until recently, so has asthma mortality.3,4

The total estimated cost of treating asthma in Canada ex-
ceeds half a billion dollars annually.5

To improve and standardize care, expert panels have de-
veloped evidence-based clinical practice guidelines for the
management of asthma in adults.6–9 Despite these, consid-
erable variation in patient management still exists, and
emergency department (ED) treatment processes are in-
consistent.10 Standardized ED management processes for
acute asthma are feasible and worthy of investigation.
Compliance with recommended guidelines may enhance
the quality of care, improve patient outcomes and decrease
the economic burden of asthma on the health care sys-
tem.11–13 The goal of this study was to assess compliance
with the Canadian Association of Emergency Physicians
(CAEP) / Canadian Thoracic Society (CTS) Asthma Advi-
sory Committee’s “Guidelines for the emergency manage-
ment of asthma in adults” (Table 1) at a Canadian tertiary
care teaching hospital.6,7

Methods

This retrospective study was conducted in the ED of Win-
nipeg’s Health Sciences Centre, an inner city tertiary care
teaching hospital that treats 40 000 ED patients annually.
Eligible subjects included all adult patients >18 years of
age with a primary diagnosis of asthma who were treated
between Jan. 1, 2001, and Dec. 31, 2001. Asthma was con-
sidered the primary ED diagnosis if it was the principal
reason for the ED encounter. The primary outcome mea-
sure was compliance with the CAEP/CTS asthma manage-
ment guidelines.

This study was approved by the University of Manitoba
Research Ethics Board.

Data collection
A single investigator (R.D.M.) manually reviewed the 1-
page ED record for every patient seen in the ED during the
study period and identified eligible subjects with the dis-
charge diagnosis of asthma, reactive airways disease or re-
lated conditions (e.g., status asthmaticus, bronchial asthma,
exercise-induced asthma). Manual review was necessary
because the hospital’s medical records department did not
code the ED patient encounters using the International
Classification of Diseases or similar classification system;
nor was there an ED log or database that consistently in-
cluded discharge diagnoses for all ED patients.

Investigators reviewed the hospital medical records of all
eligible patients identified and documented patient demo-
graphics; triage level and asthma severity score; nursing
documentation (including vital signs, level of conscious-
ness, weight, medications and peak expiratory flow rate);
ED treatments (including agent, dose, route, number of
doses used and time of administration for steroids, beta-ag-
onists and anticholinergics); and ED disposition (dis-
charge, admit, transfer, ED observation unit, death in ED).
This information was used to determine compliance with
national guidelines,7 consensus statements6 and critical
pathways.14

Asthma severity (mild, moderate, severe, near death)
was determined by correlating clinical documentation from
the triage and initial patient assessment with asthma sever-
ity descriptions specified in the CAEP/CTS guideline doc-
ument (Table 1). Patients were placed into the highest
severity class for which they had features. Guideline com-
pliance was based on determining whether physicians pro-
vided all components of acute treatment recommended for
the relevant asthma severity category.

Two investigators (V.F.K. and B.C.) abstracted all data
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l’adhésion aux recommandations de prise en charge de l’asthme de l’ACMU/SCT. On eut recours
aux statistiques descriptives, notamment aux moyennes, aux écarts-types et aux fréquences pour
résumer l’information.
Résultats : L’adhésion globale aux recommandations était de 69,9 % (intervalle de confiance de
95 %, 64,7 %–74,5 %), mais l’adhésion variait entre 41,4 % dans les cas d’asthme grave, 67,1 %
dans les cas d’asthme modéré et 88,6% dans les cas d’asthme bénin. La fiabilité inter-observateurs
quant à l’évaluation de l’adhésion était excellente.
Conclusions : Malgré la publication et la diffusion de recommandations fondées sur des preuves
de prise en charge de l’asthme aigu chez l’adulte, l’adhésion à ces recommandations au DU d’un
hôpital universitaire de soins tertiaires en milieu urbain est sous-optimale.
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independently and entered data into a commercially avail-
able database (Access™, Microsoft Corporation, Redmond,
Wash.). Discrepancies were resolved by all 3 investigators
by consensus. The final results were exported to a newly
created database. If the data element was not found in the
patient record, no entry was made in the field and that par-
ticular aspect of care was considered not to have been car-
ried out.

Data analysis
Descriptive statistics for continuous variables were sum-
marized by the mean and standard deviation. Categorical
variables were summarized as frequencies. Interobserver
reliability of agreement for asthma severity and data ele-
ments required in determining guideline compliance was
computed using the kappa statistic.

Results

During the study period, 385 patient encounters resulted in a
discharge diagnosis of asthma. The complete medical record
was available for review in 372 cases. Twenty-five patients
were excluded because they had an alternate primary diag-
nosis, with asthma as a minor or secondary component. Of
these, 6 had a primary diagnosis of bronchitis or upper respi-
ratory infection, 3 had pneumonia, 2 had chronic obstructive
pulmonary disease (COPD), 1 had congestive heart failure

and 13 had various non-pulmonary problems. Two addi-
tional patients were excluded because they were less than 18
years of age. Consequently, this study is based on 345 adult
patients with the primary ED diagnosis of asthma. Median
age in the study group was 36 years (interquartile range,
26–46 yr), and 32.5% were men.

Table 2 summarizes patient disposition stratified by
asthma severity. Interobserver reliability for asthma sever-
ity agreement was 0.95. Overall compliance with the
CAEP/CTS asthma guidelines was 69.6%, (95% confi-
dence interval [CI] 64.7%–74.5%), varying from 41.4% to
88.6% depending on severity of illness. Table 3 summa-
rizes ED compliance with specific components of the
asthma guidelines. Table 4 shows that interobserver relia-
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Table 1. Summary of the Canadian Association of Emergency Physicians / Canadian Thoracic Society guidelines
for the emergency management of asthma in adults7

Asthma
severity Assessment Treatment

Near death Exhausted, confused, diaphoretic, cyanotic, silent
chest, decreased respiratory effort, bradycardia,
O2 saturation <90% despite supplemental oxygen.

Paralysis, intubation, continuous inhaled beta-
agonist and anticholinergic agents.

Other interventions for severe illness.

Severe Laboured respirations, agitated, diaphoretic, difficulty
speaking, tachycardic, no relief with prehospital beta-
agonist, FEV1 / PEFR <40% predicted or previous best.

100% O2, frequent or continuous inhaled beta-
agonist and anticholinergic agents, systemic
corticosteroids, oximetry, arterial blood gas
analysis, cardiac monitoring, chest x-ray, frequent
physician and nursing reassessment until definite
improvement.

Moderate Dyspnea at rest, cough, congested, chest tightness,
nocturnal symptoms, partial relief from beta-agonist
OR beta-agonist needed more than Q4h; FEV1 / PEFR
40%–60% predicted or previous best.

Supplemental O2, systemic corticosteroids.
Inhaled beta-agonist, inhaled anticholinergic
agents may be helpful.

Mild Exertional dyspnea or cough, nocturnal symptoms,
increased beta-agonist use for symptom control, good
response to beta-agonist, FEV1 / PEFR >60% predicted
or previous best.

Supplemental O2 as needed.

Inhaled beta-agonist.

FEV1 = forced expiratory volume in the first second;  PEFR = peak expiratory flow rate.

Table 2. Patient disposition stratified by asthma
severity

Disposition of patients,
no. (and %)

Asthma
severity

No. of
patients

                       Held in      Admitted
                   observation        to
Discharged       unit          hospital

Near death     6   1 (17)     1 (17)     4 (66)
Severe   58   40 (69)   12 (21)     6 (10)
Moderate 167 146 (87) 15 (9)   6 (4)
Mild 114 111 (97)   3 (3)   0 (0)

Total 345 298 (86) 31 (9) 16 (5)
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bility of guideline compliance assessment was excellent.

Discussion

This study demonstrates a suboptimal compliance with the
CAEP/CTS asthma guidelines. We found that compliance
with recommendations for the use of β2-agonists and anti-
cholinergics was very good, but this was not true for
steroids, and this led to suboptimal overall compliance
scores. Steroids improve airflow in admitted patients and
decrease relapse rates among discharged patients;15–17 there-
fore, better compliance with guidelines for steroid use
would dramatically improve overall guideline compliance,
and could also improve outcomes for both admitted and
discharged patients. Although guideline compliance in this
study was suboptimal, it is consistent with documented
provider compliance with other similar asthma guidelines.18

The guidelines do not define disposition recommenda-
tions, but it would seem prudent to admit patients with “se-
vere” or “near-death” asthma. Despite this, most patients
with severe asthma and 2 of 6 with near-death asthma were
discharged home from the ED. Determining the clinical
reasoning for the decision to discharge these patients is be-
yond the scope of this study and warrants further investiga-
tion.

The CAEP/CTS asthma guidelines indicate that patients
discharged from the ED should receive discharge instruc-

tions and advice for outpatient follow-up. This was docu-
mented in less than one-third of patient encounters, al-
though it is possible that patients received verbal instruc-
tions. The type and extent of patient education provided by
nursing staff cannot be assessed, and no other health care
providers were present in this setting during this study pe-
riod to provide patient education. A prospective study is
better suited to assess these factors and confirm whether
retrospective findings accurately reflect compliance.

Practice guidelines exist for many common clinical
problems, and provider compliance in the ED is variable.19

Guideline implementation is difficult,19,20 and publication
and dissemination of practice guidelines,21,22 with or with-
out didactic educational sessions,23 are unlikely to change
professional practice. Interactive workshops using case
studies23,24 and real-time, patient-specific prompts have a
higher likelihood of success.25 Development of local guide-
lines, utilizing national guidelines as a template, may im-
prove success,24,26 as would retrospective quality improve-
ment efforts based on established benchmarks.19

Suboptimal guideline compliance may be associated
with several factors, including a lack of guideline and qual-
ity improvement (QI) initiatives, absence of explicit perfor-
mance targets, inadequate involvement of nursing and an-
cillary staff in the QI process, limited access to reliable
data, lack of feedback, and nursing staff shortages.27–29

These potential barriers to guideline implementation and
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Table 3. Emergency department compliance with specific components of the CAEP / CTS guidelines for the
emergency management of asthma in adults

No. (and %) of patients treated

Asthma
severity

No. of
patients Intubated

Beta2-agonist
administered

Anticholinergics
administered

Steroid
administered

Chest x-ray
performed

Overall ED
compliance,
no. (and %)

of cases

Near death     6 3 (50)       6 (100.0)   5 (83.3)     5 (83.3)    6 (100.0)       3 (50.0)*
Severe   58 NR   57 (98.3) 49 (84.5)   42 (72.4) 31 (53.4)   24 (41.4)
Moderate 167 NR 159 (95.2) NR 114 (68.3) NR 112 (67.1)
Mild 114 NR 101 (88.6) NR NR NR 101 (88.6)

CAEP = Canadian Association of Emergency Physicians;  CTS = Canadian Thoracic Society;  NR = not required as part of guidelilnes
*Compliance = 5/6 (83.3%) of cases if intubation not considered mandatory.

Table 4. Interobserver reliability (kappa statistic) for guidelines compliance measures

Asthma
severity

No. of
patients

Patient
intubated

Beta2-agonist
administered

Anticholinergics
administered

Steroid
administered

Chest x-ray
performed

Near death     6 1.0 1.0 1.0 1.0 1.0
Severe   58 NR 0.87 0.91 0.97 1.0
Moderate 167 NR 1.0 NR 0.97 NR
Mild 114 NR 0.88 NR NR NR

NR = not required as part of guidelilnes
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compliance may be overcome by institutional funding to
support quality initiatives. Another potential factor is
physician training and specialty expertise. A survey of
Canadian physicians10 showed that those with training be-
yond general practice were more likely to assess and treat
asthma patients according to current asthma guidelines, but
further study is necessary to clarify the impact of guideline
compliance on actual patient outcomes.

Critical pathways may be used to help implement na-
tional guidelines at a local level. These pathways can detail
a process of care, outlining the sequence and timing of
clinical actions to decrease times to treatment, reduce treat-
ment variation and improve patient outcomes.30 Critical
pathways have been shown to improve outcomes in pa-
tients with pneumonia,31,32 femoral fractures,33 acute my-
ocardial infarction34,35 and asthma.36,37

Asthma lends itself well to critical pathway develop-
ment. Our study demonstrates suboptimal compliance with
asthma guidelines. Previous evidence shows that adher-
ence to guidelines improves patient outcomes;7 and critical
pathways would be applicable to most adult patients with
asthma. The ability to abstract valid asthma-related data
makes evaluation of a critical pathway feasible and this
will be increasingly true as electronic tracking systems, pa-
tient records and order entry become more common.

Limitations
This was a retrospective study conducted in a single ED at
a university-affiliated, inner city, tertiary care teaching hos-
pital. Further investigation is required to determine
whether these findings are applicable to other settings and
patient populations. The study measured guideline compli-
ance but did not assess patient outcomes; nevertheless,
these guidelines are considered best practices and have
been shown to improve outcomes.

In a retrospective study it is not possible to apply rigorous
diagnostic criteria, and some of the patients included in this
study may have actually had other respiratory diagnoses,
such as COPD. Their inclusion may bias the results because
physicians may not apply asthma guidelines to patients with
other diagnoses. Finally, there exists the possibility that
some interventions may have been provided but not docu-
mented, falsely reducing reported guideline compliance.

Conclusions

Despite publication and dissemination of evidence-based
guidelines for the emergency management of acute asthma
in adults and evidence showing these guidelines improve
patient outcomes, guideline compliance at a university-af-

filiated, inner city, tertiary care teaching hospital was sub-
optimal.
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