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Surgical case costing: trauma is underfunded
according to resource intensity weights
Muriel Brackstone, MSc, MD; Gordon S. Doig, DVM, PhD; Murray J. Girotti, BSc, MD
Objective: To determine whether rate-based funding using resource intensity weights (RIWs) adequately represents trauma case costs. Design: A prospective time-in-motion resource utilization pilot
study to assure the effectiveness of the computerized hospital Transition-One data acquisition system,
followed by a retrospective observational case costing study. Patient costs with no identifying data were
used, and all costs were tabulated as mean cost per group. Setting: London Health Sciences Centre,
London, Ont., a tertiary care “lead” trauma hospital. Patients: A modified random selection of 4 control case mix groups (CMGs) of surgical patients for the fiscal year 1996–97. The trauma group was
selected as a representative resource-intensive CMG. Each patient was assigned to a CMG by Health
Records according to the most responsible diagnosis. Outcome measures: Total case costs were tabulated for each patient then combined for a mean case cost per CMG. The RIW assignments for each
patient were combined to create a mean RIW per CMG and mean length of stay per CMG. Results:
There was no statistically significant difference between the control surgical CMGs and the trauma
CMG for mean RIW-adjusted length of stay per CMG, but there was a significant difference (p <
0.0001) between the control CMGs and the trauma CMG for RIW-adjusted mean case cost per CMG.
Conclusions: RIWs underrepresent trauma case costs by a factor of 3.5, which could result in underfunding and potential fiscal difficulties for leading trauma hospitals as has occurred in the United States.
Objectif : Déterminer si le financement tarifaire fondé sur la pondération de la consommation des
ressources (resource intensity weights — RIW) représente adéquatement les coûts des cas de traumatologie. Conception : Étude pilote en temps réel de l’utilisation des ressources visant à assurer l’efficacité du système informatisé d’acquisition de données hospitalières Transition-One, suivie d’une étude
rétrospective d’établissement du coût des cas par observation. On a utilisé les coûts liés aux patients sans
données d’identification et établi un tableau de l’ensemble des coûts sous forme de coût moyen par
groupe. Contexte : Centre des sciences de la santé de London, London (Ontario), principal hôpital de
traumatologie et de soins tertiaires. Patients : Sélection aléatoire modifiée de quatre groupes témoins de
maladies analogues (GMA) constitués de patients en chirurgie pour l’exercice 1996–1997. On a choisi
le groupe de traumatologie comme GMA représentatif à forte consommation en ressources. Chaque
patient a été affecté à un GMA par le service des archives médicales en fonction du diagnostic le plus
responsable. Mesures de résultats : On a établi le tableau des coûts totaux du cas pour chaque patient
et combiné ensuite ces résultats pour établir le coût moyen par cas par GMA. On a combiné les RIW
affectés à chaque patient pour calculer un RIW moyen par GMA et la durée moyenne du séjour par
GMA. Résultats : Il n’y avait pas de différence significative sur le plan statistique entre les GMA
témoins en chirurgie et les GMA de traumatologie pour ce qui est de la durée moyenne du séjour
corrigé des RIW par GMA, mais on a constaté une différence importance (p < 0,0001) entre les GMA
témoins et les GMA de traumatologie pour ce qui est du coût moyen corrigé des RIW par cas par
GMA. Conclusions : Les coefficients RIW sous-représentent les coûts des cas de traumatologie d’un
facteur de 3,5, ce qui pourrait entraîner un financement insuffisant et des difficultés budgétaires possibles pour les principaux hôpitaux de traumatologie, comme cela c’est produit aux États-Unis.

C

anadian hospitals have traditionally been funded on a “global”
basis from their respective ministries of
health with adjustments for location of

care (teaching or nonteaching, urban
or rural) and actual number of cases
with a crude overlay for case complexity. When this system of global hospi-

tal budgets was established in the
1970s, concerns were raised regarding
the fairness of funding for both base
budgets and annual increments.1 In
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1988, a fairer and more flexible measure of hospital output, analogous to
the New York service intensity weights
used by American hospitals, was developed and adopted by the Ontario
Ministry of Health for that province.2
Resource intensity weights (RIWs)
were thus created and were first used
in the early 1990s to assess funding of
Ontario’s hospitals.3 The premise on
which RIWs were created was that
hospitals providing comparable inpatient services had similar resource
needs and were entitled to comparable
funding, although questions have
been raised regarding the validity of
the assumptions used to create Canadian RIWs.4 Case mix groups (CMGs)
were modelled after the American “diagnosis related groups” (DRGs),5 as it
had become clear that US-based DRG
groupings might not demonstrate statistical homogeneity when used with
the Canadian acute-care hospital patient population.2 As this system has
become more refined, it has been proposed that in the near future, hospitals
be funded on a “cost per case” basis
(mean cost per CMG) using a standard funding formula with well-defined adjustment factors (RIWs) for
cases that are resource intensive (called
rate-based funding).6
Experience gained in the US, when
hospital remuneration was tied to the
development of DRGs and a form of
surrogate RIW measures, demonstrated that many hospitals with significant case volumes of major trauma
or other resource-intensive surgical
procedures, quickly experienced sizable operating deficits.7 In fact, several
trauma centres were forced out of
business because of the poor relationship of funding to case volumes,
based on DRG assignments.
We hypothesized that although
RIWs may control for differences in
resource utilization among CMGs
when crude length of hospital stay is
used as a surrogate measure of costs,
they could not accurately control for
differences in resource utilization
among CMGs when resource utilization is fully costed.
58

Methods
This study was undertaken at the
London Health Sciences Centre
(LHSC), an 800-bed teaching hospital affiliated with the University of
Western Ontario, London, Ont., between June 1996 and August 1997.
The LHSC serves as the “lead” hospital for major trauma in southwestern Ontario, managing over 400 major trauma cases (Injury Severity
Score >15)8 annually. Since this
study was considered to be a quality
improvement one, no informed consent was required, and all case costs
were averaged, so that no identifying
patient data remained.
The standard methodology for
costing studies is a time-in-motion
study, in which patients are prospectively followed from the beginning
until the end of a given treatment.9
The LHSC utilizes the Transition
One (T-1) computerized data acquisition system, by which case costs,
productivity and daily resource utilization (divided into each drug, test
and indirect cost such as nursing
time) can all be ascertained. The limitations of the T-1 system include the
omission of drug costs in both the
intensive care and emergency wards,
as well as indirect costs related to the
time spent in the emergency department and the departmental costs of
the trauma program. No physician
costs were included in this study as
these were not accrued by the hospital. In the pilot phase of this study,
patients were identified who fell into
2 CMGs (319 who had laparoscopic
cholecystectomy and 876 with multiple significant trauma with lower
extremity fractures). They were followed from the moment of entry
into the hospital until their discharge
between June 1996 and September
1996. Trauma patients were recruited into the study by activation
of the trauma team as soon as the
emergency department was made
aware of the patient’s arrival. The
patients who underwent cholecystectomy were recruited from the elec-
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tive operating room booking schedules at LHSC.
The first phase of this costing
study involved data collection of all
resources used by each patient, including all staff hours, as well as
drugs and materials used by the patient, radiologic and diagnostic tests,
operating room and intensive care
unit time. The patient’s chart was
also used to record resources consumed by that patient. The total
costs for each patient collected manually were compared to the costs tabulated by the T-1 system, with the
purpose of ensuring that T-1 was an
accurate tool to use for the eventual
costing study. This proved to be the
case. A few costs were not captured;
they were added for each patient in
the next phase of the study. These
costs included the drugs consumed
in the intensive care unit and the
emergency department, the indirect
costs of the initial resuscitation and
the overhead costs of the trauma
program of the LHSC.
The second phase involved selecting a representative major trauma
CMG as well as a number of control
surgical CMGs. The same trauma
CMG (876) was used as in the pilot
study. The standard method for selecting the control CMGs would be
by random selection; however, because many CMGs have so few patients within a single fiscal year, the
control CMGs were selected in a
modified random fashion, selecting
any CMG for which case costs were
available where the number of patients exceeded 50 during fiscal year
1996–97. In this manner 4 control
CMGs were selected: CMG 356
(non-traumatic femoral fractures),
CMG 579 (nonmalignant major
gynecologic procedures), CMG 580
(other major gynecologic procedures) and CMG 581 (procedures
for endometriosis). Thus, 1 control
CMG represented emergent orthopedic cases and 3 control CMGs
were taken from elective abdominal
gynecologic surgery cases, primarily
owing to limitations in available cost-
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ing data for CMGs from other surgical specialties. The direct and indirect
fixed and variable costs were obtained from the T-1 data system.
The RIWs for each patient were
also obtained from the T-1 system.
Age, gender, mean case costs, mean
length of hospital stay and mean
RIW were reported for each CMG.
Two multivariate generalized linear
models were developed to assess the
ability of RIWs to control for differences in resource utilization between
CMGs. First, to determine if RIWs
controlled for differences in resource
utilization, as reflected by the surrogate measure length of hospital stay,
we created a multivariate model containing CMG and RIW as main effects and length of stay (LOS) as the
outcome. Second, to determine if
RIWs controlled for differences in resource utilization, as measured using
a fully costed approach, we created a
multivariate model containing CMG
and RIW as main effects and costs as
the outcome. Both models contained

CMG and RIW main effects along
with a CMG–RIW interaction term.
LOS and costs were log-transformed
to address questions concerning the
assumption of normality. Individual
comparisons between CMGs were
made using the LSMEANS option
within PROC GLM (PC-SAS version 6.1210). All p values reported for
direct comparisons between RIWadjusted CMGs are derived from the
LSMEANS option and are Bonferroni corrected to control for multiple
comparisons. All analysis was performed using PROC GLM.10
Results
The patients’ demographic data includes the number of patients in each
CMG for the fiscal year 1996–97,
mean age and gender distribution
(Table 1). Total costs, mean RIWs and
mean length of hospital stay for each of
the CMGs are shown in Table 2. The
mean Injury Severity Score for the major trauma patients was 28 (range from

Table 1

10–57). In the first multivariate model,
analysis revealed that CMG, RIW and
RIW–CMG were significant independent predictors of LOS (CMG p <
0.0001, RIW p < 0.0001 and CMG–
RIW p < 0.0001). Using LSMEANS
to investigate RIW-adjusted differences
in LOS between CMGs revealed no
significant differences between the
trauma CMG 876 and any of the control surgical CMGs (Fig. 1).
In the second model, multivariate
analysis demonstrated that CMG,
RIW and CMG–RIW were all significant predictors of costs (CMG p <
0.0001, RIW p < 0.0001 and CMG–
RIW p < 0.0001). Using LSMEANS
to investigate differences between
CMGs we found that the RIWadjusted costs associated with trauma
CMG 876 were significantly higher
than nontraumatic femoral fractures
(CMG 356) ($25 088 v. $6844, p <
0.0001), significantly higher than
nonmalignant major gynecologic
procedures (CMG 579) ($25 088 v.
$6195, p < 0.0001), significantly
higher than other major gynecologic
procedures (CMG 580) ($25 088 v.
$6144, p < 0.0001) and significantly

Patient Demographics for Each Case Mix Group (CMG) (a Total of 531 Patients)
14

CMG
356

579

580

581

876

12

No. of patients

134

100

206

59

32

10

Mean age, yr

60.6

63.2

38.9

56.7

38.1

Male:female ratio

0.6:1

0:1

0:1

0:1

5:1

CMG 356 = nontraumatic femoral fracture, CMG 579 = nonmalignant major gynecologic procedures, CMG 580 = other major
gynecologic procedures, CMG 581 = procedures for endometriosis, CMG 876 = multiple significant trauma with lower
extremity fractures.

Days

Demographic

8
6
4
2
0

Table 2

356

Mean Cost, Resource Intensity Weight (RIW) and Length of Stay (LOS) for Each
Case Mix Group (CMG)
CMG
Cost/RIW/
LOS
Cost, Can$
Total
Range
RIW
Total
Range
LOS, d
Total
Range

356
(n = 134)

579
(n = 100)

580
(n = 206)

581
(n = 59)

876
(n = 32)

10 196.95

5 340.73

3 504.51

4 060.81

30 746.88

2 000–42 000

1 579–34 439

1 148–16 413

1 612–8 560

4 775–233 998

3.3344

1.4795

1.1765

1.1172

6.7943

0.82–13.4

1.2–6.8

1.0–3.6

1.1–2.6

1.4–28.8

12.157

8.270

5.228

7.203

19.188

1–84

1–47

1–23

2–18

2–124

CMG 356 = nontraumatic femoral fracture, CMG 579 = nonmalignant major gynecologic procedures, CMG 580 = other major
gynecologic procedures, CMG 581 = procedures for endometriosis, CMG 876 = multiple significant trauma with lower
extremity fractures.

579

580

581

876

CMG
FIG. 1. Resource intensity weight (RIW)adjusted mean length of stay in days,
for each case mix group (CMG). There
was no statistically significant difference
between the trauma CMG 876 and the
control surgical CMGs, using multivariate regression analysis (p = 1.0), indicating that RIW does adjust for length of
stay (LOS). There was however, a statistical difference in the mean LOS between
control CMG 356 and CMGs 579 and
580 (p = 0.007), showing that the RIW
correlation to LOS is near perfect despite minor variations between a few of
the control CMGs.
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Discussion
The usefulness of RIWs is critically dependent on their ability to
reflect resource consumption of an
average CMG. It has been demonstrated that RIWs very effectively reflect length of hospital stay,11 which
to date has been the best surrogate
measure of resource consumption.
The standard measurement of resource consumption is case costing.9
This study looked at the RIW-adjusted mean LOS for the trauma and
surgical control CMGs, to demonstrate that RIWs do accurately represent LOS and in that regard were
well designed. Since the actual formula used by the Ministry of Health
for RIW calculation is unavailable,
we assumed use of a simple calculation for mean RIW-adjusted costs,
based on how RIWs were created,3
and developed our statistical analysis
accordingly. As expected, there was
no statistical difference between the
trauma and the surgical control
CMGs (although there was statistical
difference between CMG 356 and
CMGs 579 and 580, demonstrating
some variability in expected mean

LOS) (Table 3, Fig. 1). The variability with mean LOS in CMG 356
may represent the current pressure
on surgeons to discharge patients
with isolated fractures to peripheral
hospitals for convalescence sooner,
owing to financial disincentives created by the funding system.
If the assumption that LOS is an
accurate surrogate measure of cost
and resource consumption is a correct one, there should be no difference between the RIW-adjusted
mean costs per case. In fact, the
RIW-adjusted mean costs per CMG
revealed no statistical difference between the surgical control CMGs,
but an enormous statistical difference
between the trauma CMG and the
control CMGs (Table 3, Fig. 2).
This study has clearly demonstrated
that when comparing the RIWadjusted mean cost per case for a
trauma CMG with a random group
of other surgical control CMGs, the
mean RIW assigned to the trauma
cases underestimates the resource
consumption, and thus costs of these
cases, by a 3.5-fold difference. This
suggests that RIWs are useful in representing case costs of fairly predictable surgical cases but do not
accurately reflect cost in resourceintensive unscheduled trauma cases.
Trauma case costs have been consistently underestimated in the past because of the high variability in case
costs.7 However, it must be remembered that cost outliers are expensive
and need to be included in these
costing studies. Ignoring these cases
could result in disastrous financial

Table 3
Resource Intensity Weight (RIW)-Adjusted Length of Stay (LOS) and Costs for
Each Case Mix Group (CMG)*
CMG
LOS/cost
RIW-adjustedLOS, d
RIW-adjusted cost, Can$
(p < 0.0001)

356
(n = 134)

579
(n = 100)

580
(n = 206)

581
(n = 59)

876
(n = 32)

6.517

9.751

9.589

13.522

7.270

$6 844.07

$6 195.65

$6 144.55

$7 070.05

$25 088.47

*All values are calculated using LSMEANS from within the generalized linear model procedure and reflect group averages
“controlled for” RIW. p value is Bonferroni corrected.
CMG 356 = nontraumatic femoral fracture, CMG 579 = nonmalignant major gynecologic procedures, CMG 580 = other major
gynecologic procedures, CMG 581 = procedures for endometriosis, CMG 876 = multiple significant trauma with lower
extremity fractures.
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consequences for trauma hospitals in
a rate-based funded system.
It is not clear which component
of the major trauma cases leads to
the high resource consumption. One
may speculate that the high cost may
be related to the exhaustive search
for injuries in multiply injured patients (often including much more
frequent use of computed tomography and admission to intensive care
units).12 Further studies looking at
cost per patient per day between
CMGs using costing methods as
outlined in the Ontario Case Cost
Project may be more useful to elucidate this.13 High costs may also be
related to the variability in injury
severity, the age among trauma patients14 and the increased rate of early
death among trauma patients, which
decreases hospital reimbursement by
financial disincentive.15 We do not
consider that the inclusion of 1 orthopedic and 3 gynecologic CMGs
as controls represents any limitation
of this study, since there is sufficient
similarity between operative procedures in elective abdominal gyneco-

30 000

Canadian dollars

higher than procedures performed for
endometriosis (CMG 581) ($25 088
v. $6170, p < 0.0001). However,
there were no significant differences
between any of the control groups
with respect to RIW-adjusted costs.
Complete results of individual comparisons, including costs calculated
for each CMG using LSMEANS, are
presented in Table 3.

25 000
20 000
15 000
10 000
5 000
0
356 579 580

581 876

CMG
FIG. 2. Resource intensity weight (RIW)adjusted mean cost per case in Canadian dollars, for each case mix group
(CMG). There was no statistically significant difference between any of the
control surgical CMGs (p = 1.0). There
was, however, a statistically significant
difference in the RIW-adjusted mean
cost per case between the trauma
CMG and each of the control CMGs (p
< 0.0001). This indicates that RIW assignments seem to adjust for mean case
cost in the control surgical CMGs but
not in the trauma CMG, which was 3.5fold higher despite an RIW adjustment.
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logic and general surgical cases. It
represents simply a limitation in the
costing data available to us at the
time of the study.
The finding that RIWs cannot accurately reflect case costs of resourceintensive CMGs, such as multiple orthopedic trauma, is significant, since
the Ontario Ministry of Health has
given significant consideration to
the sole use of RIWs for future hospital funding in a rate-based manner. The underfunding of such
resource-depleting cases could ultimately lead to profound hospital
deficits for institutions caring for
large volumes of major trauma. The
importance of a hospital staying
within its global budget cannot be
overstated, as the Ministry of
Health uses this as an assessment
tool for the determination of “efficiency” of a given hospital, and any
discrepancy (if negative) is used to
determine the extent of potential
cutbacks that this hospital could receive for the next fiscal year.6
In 1990, in order to ensure that
effective trauma services were available across the province, a number of
large teaching hospitals were designated as “lead” trauma hospitals.
These hospitals are concerned that
the potentially negative financial impact of caring for trauma patients
may discourage them from continuing to provide this service. This concern is a legitimate one, given the
precedent set by trauma hospitals in
the US7 and the fact that Canadian
hospital funding is based on the
American model and US costing
data.16 In the US, over 90 trauma
centres have closed in recent years.
Subsequent examination of US
trauma institutions revealed that 58%
of trauma hospitals willing to discuss
finances reported that their centres
were facing severe financial problems17 and that most of these trauma
hospitals were considering an additional charge for the care of trauma
patients, since the cost to the hospital of caring for such a patient clearly
exceeds the reimbursement. Many of

these trauma patients have no private
insurance, which results in these hospitals depending on government
funding, not unlike Canada’s health
funding system.
It is the current philosophy of the
Canadian health system and the ministries of health to provide medical
care access to all patients, including
trauma cases, without billing the patient for resources consumed. This
implies that trauma hospitals will invariably incur a financial burden if
the ministry of health uses the proposed RIW system for hospital reimbursement. This could lead to increased cutbacks to these hospitals as
a financial disincentive, an action that
is directly linked to hospital bed closures and job cuts.6
Based on this information, we recommend that the proposed RIW system be utilized for predictable scheduled surgeries but that the RIWs for
trauma CMGs be critically appraised.
Perhaps another system for hospital
reimbursement for these cases could
be used, by which the hospital could
provide the ministry of health with a
more precise estimate of resource
consumption by all trauma cases for
each fiscal year. In the meantime, to
address the dramatic underfunding
for trauma cases currently managed
by “lead” trauma hospitals, we recommend that the assigned RIW
value to trauma CMGs be increased
3.5-fold (to roughly approach resource consumption) and that any
current financial incentives for
trauma hospitals managing patients
in excess of estimated base case load
in their global budget also be proportionally increased. There is no
doubt that the current strain on
health care funding is already at a
critical level. This re-evaluation of
trauma hospital reimbursements particularly in this area may seem to be a
burden to the system. However, the
precedence of trauma hospital closures in the US, and the annual operating deficits of “lead” trauma hospitals in Ontario that have resulted in
funding cutbacks, bed closures and

staff layoffs, makes this re-evaluation
essential. Clearly, further accurate
case costing studies are required to
determine the effectiveness of RIWs
in representing the resource consumption in other CMGs.
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Urogynecology course

Hepatic, biliary
and pancreatic surgery

The 15th Sainte-Justine Paediatric
Orthopaedic Review Course will be
held at the Hôtel du Parc, Montreal,
from Apr. 10 to 12, 2002. For
further information contact the
Sainte-Justine Hospital at 514 3454876, fax 514 345-4755, email
helene_monpetit@ssss.gouv.qc.ca

The Mayo Clinic Scottsdale is sponsoring the 11th annual course entitled “Urogynecology and Disorders
of the Female Pelvic Floor.” The
course will be held from Apr. 18 to
20, 2002, at the Fairmont Scottsdale
Princess Resort, 7575 East Princess
Dr., Scottsdale AZ. The course,
which will update physicians in the
newest treatment options and surgical modalities of pelvic floor disorders, is directed by Dr. Jeffrey L.
Cornella. For further information
contact Sarah Dorste, Mayo School
of CME, Mayo Clinic Scottsdale,
13400 East Shea Blvd., Scottsdale
AZ 85259; tel 480 301-4661, fax
480 301-8323.

Calendar
Calendrier

The pediatric thorax
An interdisciplinary symposium, entitled “The Pediatric Thorax,” will be
held from Apr. 10 to 12, 2002, in
Izmir, Turkey. Further information is
available online at www.med.ege.
edu.tr/~pedsurg/congress2.htm or
write to Professor Oktay Mutaf, Ege
University Faculty of Medicine, Pediatric Surgery Department, Bornover
35100, Izmir, Turkey; fax 90 232
375 12 88, omutaf@med. ege.edu.tr

Update in general surgery
Continuing Education, Faculty of
Medicine, University of Toronto, is
sponsoring the Update in General
Surgery 2002, the 42nd annual course
for practising surgeons. The course
will be held at the Sutton Place Hotel,
Toronto, on Apr. 11 and 12, 2002.
Credits: Royal College of Physicians
and Surgeons of Canada and AMA
Category 1. To register contact Continuing Education, Faculty of Medicine, University of Toronto, Ste. 650,
500 University Ave., Toronto ON
M5G 1V7; URL www.cme.utoronto
.ca, tel 416 978-2719, fax 416 9712200, email ce.med@utoronto.ca
62

The Department of Surgery, University of Minnesota Medical School will
present the 66th annual course entitled “Advances in Hepatic, Biliary,
and Pancreatic Surgery” from June 12
to 15, 2002, at the Hyatt Regency
Hotel, Minneapolis, Minn. The fees
are US$595 (US$375 for medical
students). Credit: 23.75 hours in
AMA Category 1. Contact the Office
of Continuing Medical Education,
University of Minnesota, 190 McNamara Alumni Center, 200 Oak St. SE,
Minneapolis MN 55455; tel 612
626-7600, fax 612 626-7766.

Controversies in breast cancer
2002

Foot and ankle symposium
Continuing Education, Faculty of
Medicine, University of Toronto,
will host the Fifth Biennial Foot &
Ankle Symposium to be held on Apr.
20 and 21, 2002, in the Medical Sciences Building — Auditorium, University of Toronto, 1 King’s College
Circle, Toronto. Credits: Royal College of Physicians and Surgeons of
Canada, Maintenance of Certification Program and Category 1 of the
Physician’s Recognition Award of
the AMA. For further information
contact Continuing Education, Faculty of Medicine, University of
Toronto, Ste. 650, 500 University
Ave., Toronto ON M5G 1V7; tel 416
978-2719, fax 416-971-2200, email
ce.med@utoronto.ca, URL www.cme.
utoronto.ca
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The Faculty of Medicine, University
of Toronto will hold a course entitled “Controversies in the Etiology,
Detection and Treatment of Breast
Cancer: 2002” on June 13 and 14,
2002 at the Metropolitan Toronto
Convention Centre, North Building,
100 Level, 255 Front St. W,
Toronto. Credits: Royal College of
Physicians and Surgeons of Canada
and AMA Category 1. For registration and call for papers information
contact Continuing Education, Faculty of Medicine, University of
Toronto, Ste. 650, 500 University
Ave., Toronto ON MTG 1V7; URL
www.cme.utoronto.ca, tel 416 9782719, fax 416 971-2200, email
ce.med@utoronto.ca
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