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OBJECTIVE: To determine the direct and indirect costs as-
sociated with the care of acute asthma in an adult teaching
hospital.

DESIGN: A prospective, cost identification study.
PATIENTS AND METHODS: Patients aged 15 to 55 years
presenting with acute asthma. Consecutive emergency depart-
ment visits for asthma at Vancouver Hospital and Health Sci-
ences Centre over six months were prospectively monitored.
The duration of hospital stay, physician’s care, laboratory pro-
cedures and medication given were recorded. Time lost from
work or school was determined by follow-up telephone calls.
The costs were calculated in 1997 Canadian dollars.
RESULTS: One hundred and forty-nine patients made 195
emergency department visits over the six-month study. Twenty-
eight (14%) of these visits led to hospital admissions. The total
cost associated with the care of these patients was $250,570. The
median (standard deviation in brackets) direct medical costs asso-
ciated with each emergency department visit and hospital day
were $324.00 (£52.00) per visit, and $677.00 (x76.00) per day,
respectively.

CONCLUSION: The present study provides a more accurate

estimation of the operational cost of managing asthma in a
teaching hospital setting than previous studies. The data pre-
sented in this study can be used in future cost effectiveness and
cost-benefit studies in acute asthma, particularly where these
studies involve specific intervention such as asthma education.
More studies, which include children with asthma and patients
treated outside of the hospital setting, are needed.
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Le coiit des soins de santé requis par la crise
d’asthme : Analyse économique prospective

OBJECTIF : Déterminer les cofits directs et indirects asso-
ciés au traitement des crises d’asthme aigués dans un hopital
universitaire pour adultes.

MODELE : Etude prospective de calcul des cofts.
PATIENTS ET METHODES : Patients 4gés de 15 a 55 ans
se présentant pour une crise d’asthme aigug. Les visites con-
sécutives effectuées au service des urgences pour asthme au
Vancouver Hospital and Health Sciences Centre sur une pé-
riode de six mois ont été étudiées de fagcon prospective. La
durée du séjour hospitalier, les soins médicaux, les épreuves
de laboratoire et les médicaments administrés, ont tous €té
consignés. L’absentéisme au travail ou a I’école a été déter-
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miné au moyen d’un suivi téléphonique. Les cofits ont été
calculés en dollars canadiens de 1997.

RESULTATS : Cent quarante-neuf patients ont totalisé 195
visites au service des urgences au cours des six mois de
I’étude. Vingt-huit (14 %) de ces visites ont abouti a une hos-
pitalisation. Le cofit total associé aux soins prodigués a ces
patients a été de 250 570 $. Les colits médicaux directs mé-
dians (écart-type entre parentheses) associés a chaque con-
sultation au service des urgences et a chaque jour
d’hospitalisation s’élevaient respectivement a 324,00 $
(52,00 $) par visite) et a 677,00 $ (76,00 $) par jour.

CONCLUSION : La présente étude offre une estimation
plus précise des cofits opérationnels du traitement de 1’asth-
me dans un hdpital universitaire comparativement aux études
précédentes. Les données présentées dans cette étude pour-
ront étre utilisées dans le cadre d’études cofit-efficacité et
cott-bénéfices futures appliquées a 1’asthme aigu, particulie-
rement pour évaluer certaines interventions spécifiques,
comme I’enseignement aux asthmatiques. Il serait souhaita-
ble de procéder a d’autres études qui incluraient une popula-
tion pédiatrique asthmatique et des patients traités a
I’extérieur du contexte hospitalier.

Despite substantial progress in understanding the patho-
physiology of acute asthma and in the development of
new drugs for its treatment, there is a concern regarding the
increasing morbidity (1) and mortality (2) from this disease.
A recent Canadian study has shown that although rates of
asthma deaths are levelling off, there has been a significant
increase in rates of hospitalization for asthma throughout the
1980s (3). This trend is disconcerting not only because of the
impact of asthma on the quality of life of patients, but also
because of the enormous costs associated with the manage-
ment of this disease. Expenditures for hospitalization and
emergency department visits constitute a substantial portion
of the total costs associated with asthma care. In addition,
both visits and hospitalization have been used as outcome
measurements of different intervention programs. In this
study, we therefore focused on the costs associated with hos-
pital care of patients with acute asthma.

There is increasing interest in the evaluation of the cost of
different health services in clinical practice. Economic
evaluation studies can be divided into three types: cost iden-
tification; cost effectiveness and cost-benefit (4). The total
cost of an illness is divided into direct costs (both fixed and
variable), indirect costs and intangible costs (4). Intangible
costs, such as the pain and suffering associated with an ill-
ness, are rarely directly accounted for in an economic evalua-
tion because of the difficulty in measuring and valuating
them. Indirect costs, such as time lost from work due to the
illness, are included more often, with their value usually as-
signed by a human capital approach. Our study is a cost
identification study examining the direct costs associated
with the management of asthma in hospital as well as the in-
direct costs (time lost from work or school) incurred by the
patient. The importance of accurately measuring these health
care costs related to asthma is increasing with the recognition
of the pivotal role that patient education plays in asthma
management (5,6) and its potential for reducing the utiliza-
tion of scarce health care resources. Accurate measurement
of health care costs related to asthma may facilitate appropri-
ate cost effectiveness analyses of asthma intervention pro-
grams such as asthma education. Our primary aim was to
estimate costs for our own institution.

PATIENTS AND METHODS

Vancouver Hospital and Health Sciences Centre
(VHHSC), formerly Vancouver General Hospital, is a uni-
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versity affiliated teaching hospital for adult patients. It is the
major referral centre for the province of British Columbia. It
also serves as a community hospital for the city of Vancouver.

For six months from October 1992 to March 1993, all pa-
tients between the ages of 15 and 55 years who presented to
the VHHSC emergency department with acute asthma were
invited to participate in the study. Research nurses obtained
informed consent for a follow-up evaluation by a telephone
questionnaire. The patients who presented to the emergency
department when the research staff were not on duty were
contacted by a letter, and the data on health care utilization
were abstracted from their medical records.

The diagnosis of asthma was based on standard American

Thoracic Society criteria (7). We chose 55 years as the upper
limit for age to avoid possible contamination by chronic ob-
structive pulmonary disease patients. Demographic data,
asthma history, investigations and treatment carried out in
the emergency department were recorded. Patients admitted
to the hospital were followed until discharge. Investigations
and treatment carried out in the hospital were recorded. All
patients who consented to the follow-up evaluation were
contacted by phone to determine the amount of time lost
from work or school related to their recent acute attack of
asthma. The first phone call was made within a week of dis-
charge, and if necessary, subsequent calls were made weekly
until the patient returned to work or recovered completely
from the acute attack.
Cost calculation: Hospital costs consisting of nonphysician
labour, supply and overhead costs were based on VHHSC
costs for the fiscal 1991 year (VHHSC finance department,
personal communication) using a fully allocated costing
methodology. These costs are $186.56/emergency depart-
ment visit, $410.52/hospital day for medical units, and
$1581.77/hospital day for the intensive care unit (ICU).
These figures were adjusted for 1997 dollars using the infla-
tion rates in Canada between 1991 to 1997. The costs for the
nursing units consist only of labour, supplies and overhead
costs directly related to that unit. Costs for medications and
investigative procedures are not included in these figures.

Other direct costs that were calculated included physician
fees, and medication, laboratory and ambulance service
costs. Physician costs were based on British Columbia’s
medical service plan fees schedule. These fees for 1997
were as follows: emergency department physician con-
sultation at $48.30, specialist consultation at $121.19; and
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TABLE 1

Health care costs in acute asthma

Detailed direct and indirect costs of acute asthma at Vancouver Hospital and Health Sciences Centre, Vancouver,

British Columbia

Iltem Number Unit cost ($) Cost ($)
Emergency department visits 195 186.56 (213.6) 41,652
Direct costs
Hospital ward days 160 410.52 (470.00) 75,200
Intensive care unit days 8 581.77 (1811.12) 14,489
Medications and laboratory procedures costs 29,344
Emergency department consultations 195 48.3 9,418
Specialist consults 37 121.19 4,484
Daily follow-up visits 168 21.48 3,608
Ambulance service 18 400 (458) 8,244
Sub total 186,439
Indirect costs
Work days lost 351.5 120.21 42,253
School days lost 182 120.21 21,878
Sub total 64,131
Total costs 250,570

The numbers in parentheses are unit costs adjusted for 1997 using inflation rates in Canada between the years 1991 to 1997 (14% for the whole

period).

follow-up visit on the ward while the patient is in hospital at
$21.48/visit. The laboratory procedures costs for 1997
were based on VHHSC’s fully allocated costing method-
ology (8). Medication costs were based on VHHSC phar-
macy acquisition costs for 1997 and costs of preparing
the drugs.

An indirect cost of $601.06/week for time lost to work
or school was based on the average weekly earnings of in-
dustrial workers in Canada (9). Because all patients were
adults (18 years of age and older), days lost from school
were considered equivalent to days lost from work in
terms of costs.

RESULTS

One hundred fifty-seven patients made 203 consecutive
emergency department visits for acute asthma during the
six months. Eight visits were for the renewal of prescrip-
tions and were not included in the study. The remaining
149 patients were included in this study and they made 195
emergency department visits. The maximum number of
emergency department visits made by any one patient was
four. All patients except one were either self-referred or
referred by their general practitioner to the emergency de-
partment. Twenty-eight visits (14%) led to hospital admis-
sions. The mean duration of hospitalization was 5.9 (range
two to 23) days. Two patients were admitted to the ICU,
one for two days and the other for six days. The mean age
of the patients was 32+10 years, and 100 patients (67%)
were women. The mean peak expiratory flow rate and
forced expiratory volume in the 1s at presentation were
232495 L/min and 1.5+0.65 L/min, respectively. Follow-
up information on time lost from work or school was avail-
able for 129 patients (87%). Forty-seven patients (32%)
were unemployed. Twenty-seven (18%) did not lose any
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time from work or school because of their attack. The total
number of days lost from work and school was 351.5 days
and 182 days, respectively. The total cost of care for the 149
patients during the study period was $250,570 (Table 1).
The majority of these costs ($186,439 or 74%) were for di-
rect care. The median direct medical costs (SD) associated
with each emergency department visit and hospital day
were $324.00 (x52.00) and $677.00 (x76.00), respectively.
The costs associated with a hospital day were calculated for
patients admitted to general wards only and excluded the
two patients admitted to the ICU.

DISCUSSION

Our study showed that the costs associated with the
care of acute asthma in the hospital setting are substan-
tial. It is the first study that prospectively looked at direct
medical costs associated specifically with the care of
bronchial asthma patients in an adult teaching hospital in
Canada.

There are several reports on the economic burden of
asthma in different countries (10-14). In the United
States, the cost of illness related to asthma in 1990 was
estimated to be US$6.2 billion. Thirty per cent of the
costs, US$1.85 billion, were related to hospital care (in-
patient and emergency department). This analysis had
some limitations because the costs per emergency depart-
ment visit and hospitalization were based on estimates
derived from global hospital expenditures rather than ac-
tual measurements specific for asthma. In a report by the
Boston Consulting Group commissioned by Glaxo Canada
(now Glaxo Welcome Inc) (11), the institutional care (in-
patient, emergency department and nursing home) costs
related to adult asthma in Canada were estimated to be
$145 million. This represented 24% of the total cost of care
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for adult asthma patients and 37% of the direct medical cost.
In this report, the unit costs per emergency department visit
and inpatient hospital day were $118 and $447, respectively.
These figures were based on information from Statistics
Canada for inpatient hospital day cost, and information from
Peel Memorial Hospital and Hamilton Health Sciences Cor-
poration for emergency department visits.

The present study is an attempt to look at the medical
costs associated with bronchial asthma in the hospital set-
ting. It provides an opportunity to determine both direct
and indirect costs, specifically for asthma. The study, how-
ever, still underestimates the true total societal cost of acute
asthma care in hospital. We did not account for capital ex-
penditure in terms of buildings and equipment. The value of
time lost from house keeping and intangible costs were not
measured. Many of our patients were unemployed. Our study,
however, was not set up to measure or verify the longterm dis-
ability due to asthma among these patients. We focused on
the costs related to an acute attack of asthma rather than the
costs of the long term disability. Further, we did not ac-
count for costs associated with death from asthma, a rela-
tively rare event that usually occurs in the community. We
valued the time lost from school the same as the time lost
from work because we believe that, in this adult population,
both lead to the equivalent loss of production.

Our study was conducted at a teaching hospital in an ur-
ban setting and this limits our ability to project our results to
hospitals across Canada. VHHSC is a general adult teaching
hospital, hence our total figures may not apply to smaller
community hospitals. In Canada, the total operating ex-
penses per in-hospital patient day for the fiscal year 1990 to
1991 were $518.17 for all hospitals, $681.70 for teaching
hospitals (excluding pediatrics hospitals) and $496.81 for
nonteaching hospitals with no long term care facilities
(15). These figures include emergency department expen-
ditures but excluded physicians’ fees. The figure for non-
teaching hospitals is 73% of the cost for teaching hospi-
tals. We believe that the figures we obtained for direct
medical care related to bronchial asthma, $677.00
(£76.00)/patient hospital day and $324.00 (£52.00)/emer-
gency department visit, may be used for teaching hospitals
across Canada. For nonteaching hospitals, the figures $506
and $243 can be used, representing 75% of the costs that we
obtained for teaching hospitals.

It was more difficult to determine a representative
mean of the value of time lost to work or school related to
an acute attack of asthma. This was partly because of the
high percentage of unemployed people among our pa-
tients, and partly because of the wide range in the number of
days lost to work or school. To overcome this, we recalcu-
lated the average time lost from work or school, after allow-
ing a maximum of seven days after discharge from hospital
or emergency department as time lost from work or school.
By doing this, the mean number of days lost from work or
school was 1.95 days (+2.5) after an emergency department
visit and 8.1 days (£6.9)/hospitalization. The mean dollar
value of time lost from work or school was $234.00 (=300.00)
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after an emergency department visit and $974.00 (£829.00)
after hospitalization. With a seasonal disease such as asthma, a
six-month study may not reflect the true incidence of emer-
gency department visits or hospitalization for asthma in the
study population. However, the number of emergency de-
partment visits for the six months immediately following
the study period was only slightly different, at 244 visits
with the same percentage of hospitalization. Furthermore,
the duration of the study should not affect the costs associ-
ated with the management of an acute attack of asthma, on
which we focused.

Several cost effectiveness studies looking at the effect
of patient education programs on asthma control and health
care utilization have been published (16). In a controlled,
randomized study, Clark and colleagues (17) showed that
an asthma education program for children with one or more
hospitalizations resulted in savings of $11.22 in health care
costs for every dollar spent to deliver the education pro-
gram. Mayo and colleagues (18) showed that in a popula-
tion of adult asthmatic patients who frequently visited the
emergency department and had multiple hospital admis-
sions, an education program resulted in a threefold reduc-
tion in admission rates and a twofold reduction in days
spent in hospital. Yoon and colleagues (19) showed that a 3
h education session for adult patients after hospitalization
for asthma resulted in a sevenfold decrease in admission
rate over 10 months compared with a control group. This re-
duction was attributed to a change in behaviour and self-
management plans rather than an improvement in asthma
severity. There are several other studies that show that self-
management plans and asthma education improve asthma
symptoms and rates of acute exacerbation (20-23). Interpre-
tation of the cost effectiveness of these interventions has
been limited by the absence of prospectively collected data
on health care costs related to asthma. Such an assessment
is particularly important in delivering asthma education to
high risk population groups (24).

Although this study is the first prospective study of health
care costs associated with acute asthma, it carries with it the
limitations of being from a single institution. Our results may
apply for other teaching hospitals across Canada, but not to
smaller community hospitals. Future studies should be under-
taken in different health care settings in an effort to confirm
similar findings. Pertinent issues might involve assessing
costs in a wider range of patient and ethnic groups. Health care
studies in the area of asthma should extend our observations
by addressing the issues of quality of life in acute asthma as
well as the dollar cost. Such evaluations should form an inte-
gral part in the development and implementation of
evidence-based asthma guidelines (25,26).
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