
ABSTRACT
Objectives: National survival rates for out-of-hospital cardiac arrests are less than 5%, and sub-
stantial resources are associated with transporting cardiac arrest victims to hospital for emergency
department (ED) resuscitation. The low overall survival rate and the identification of predictors of
unsuccessful resuscitation have opened debate on the “futility” of transporting such patients to
the ED. This study compares the costs of prehospital pronouncement of death to the costs of trans-
porting patients to a hospital ED for physician pronouncement.
Methods: The study was a retrospective chart review on a matched cohort of out-of-hospital car-
diac arrest patients. Patients were included if documentation was adequate and ambulance re-
sponse time was less than 8 minutes. A cohort of 20 patients pronounced dead in the field were
matched to 20 patients pronounced dead in an ED. Cases were matched on 6 evidence-based pre-
dictors of unsuccessful resuscitation. Direct medical costs and mean physician and prehospital pro-
vider times were compared.
Results: The total cost of pronouncement of death in the ED was $45.35 higher than the cost of
field pronouncement (p < 0.001). Paramedics spent more time delivering care when death was pro-
nounced in the field (83.3 vs. 55.9 min; p < 0.001). Base hospital physicians spent more time when
patients were transported to hospital for ED pronouncement (16.3 vs. 4.3 min; p < 0.001). Total
provider time for field pronouncement was 15.5 min longer (p = 0.004), but field pronouncement
consumed 12.0 min less physician time.
Conclusions: Paramedic pronouncement of death in the field is less costly than transporting pa-
tients to hospital for physician pronouncement. Pronouncement in the field requires more para-
medic time but less physician time.

RÉSUMÉ
Objectifs : Les taux de survie à l’échelle nationale chez les victimes d’arrêt cardiaque à l’extérieur
de l’hôpital sont inférieurs à 5 % et des ressources substantielles sont allouées au transport de ces
victimes vers l’hôpital pour une réanimation à l’urgence. Le faible taux de survie et l’identification
de valeurs précvisionnelles de l’échec de la réanimation ont ouvert le débat sur la «futilité» du
transport de ces patients vers l’urgence. La présente étude compare les coûts de la constatation du
décès sur les lieux de l’incident aux coûts du transport du patient vers l’urgence pour la constata-
tion du décès par le médecin à l’hôpital.
Méthodes : Il s’agit d’une revue rétrospective de dossiers d’une cohorte appariée de victimes d’ar-
rêt cardiaque en situation pré-hospitalière. Les patients étaient inclus dans l’étude si la documen-
tation était adéquate et que le délai de réponse de l’ambulance était de moins de 8 minutes. Une
cohorte de 20 patients prononcés morts sur les lieux de l’incident fut appariée à 20 patients
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Introduction

Over the past 30 years, Basic Life Support (BLS) and Ad-
vanced Life Support (ALS) paramedic programs have
evolved to respond to potentially reversible cases of cardiac
arrest.1,2 However, despite many refinements in the emer-
gency medical services (EMS) system, survival rates from
out-of-hospital cardiac arrest vary widely among communi-
ties and are estimated to be less than 5% nationally.3

Ontario’s overall survival rate of 2.5%–3.9% is among the
lowest in Canada.4,5

Recent studies have identified several predictors of
unsuccessful prehospital resuscitation.4,6–15 Bonnin proposed
that resuscitation efforts in primary cardiac arrest patients
who are not in persistent ventricular fibrillation be termi-
nated if there is no return of spontaneous circulation after
25 minutes of advanced cardiac life support (ACLS).6 Pepe
and colleagues prospectively validated this finding,14 and
others support on-line physician-guided field pronounce-
ments by paramedics for such patients.16

The low likelihood of survival for certain out-of-hospital
cardiac arrests, and the ability to identify indicators associ-
ated with death in the field has fostered debate on the “futil-
ity” of transporting patients with unsuccessful resuscitation
to the emergency department (ED).11,17–19 Substantial risks
and resources are associated with transporting such patients
to the hospital. These include the diversion of ED staff from
other patients,10 prolonged unavailability of prehospital care
providers for other calls, the risk of ambulance collisions
during rapid transport,16,17,20 and consumption of additional
ED resources, with cost estimates ranging from US$2,000
to $3,000 per case.7,2

Some authors have examined the effectiveness of prehos-
pital care in terms of mortality and patient outcomes, but lit-
tle research has been done to estimate the costs of these pro-
grams.2,22–24 No studies have directly identified and com-
pared the costs of pronouncing death in the field with the
costs of transport to the ED for pronouncement. In Toronto,
ALS (EMT-P) paramedics are permitted to pronounce
death in the field under the guidance of a regional base hos-
pital physician, while BLS (EMT-D) providers are obliged
by law to resuscitate and transport all patients to the closest
hospital.25 Thus, we conducted a retrospective chart review
on a matched cohort of out-of-hospital cardiac arrest pa-
tients to identify and compare the costs of ALS pronounce-
ment of death in the field to those of BLS assessment and
transport for pronouncement in the ED. We hypothesized
that field pronouncement would be associated with lower
costs and less physician time in a population of patients
who had similar predictors of poor survival.

Methods

Setting
The Toronto EMS system serves over 2.2 million people and
receives 450,000 calls per annum. Firefighter first-respon-
ders trained in early defibrillation respond to all cardiac
arrests. BLS paramedics work in pairs and deliver basic car-
diopulmonary resuscitation and automatic defibrillation.
ALS paramedics are trained in ACLS procedures, including
defibrillation, intubation and drug administration for cardiac
arrest. ALS availability is limited; thus, ALS providers care
for only 50% of all cardiac arrest patients. BLS paramedics
provide resuscitation when ALS crews are unavailable.

prononcés morts à l’urgence. Les cas furent appariés à partir de 6 valeurs prévisionnelles fondées
sur les données probantes de l’échec de la réanimation. Les coûts médicaux directs liés aux délais
moyens d’administration des soins par le médecin et par les techniciens médicaux d’urgence furent
comparés.
Résultats : Le coût total de la constatation du décès à l’urgence s’élevait à 45,35 $ de plus que le
coût de la constatation sur les lieux de l’incident (p < 0,001). Les techniciens médicaux d’urgence
passèrent plus de temps à l’administration des soins lorsque le décès était constaté sur les lieux de
l’incident (83,3 vs 55,9 min; p < 0,001). Les médecins à l’hôpital passèrent plus de temps à l’admin-
istration des soins lorsque les patients étaient transportés à l’hôpital pour la constatation du décès
à l’urgence (16,3 vs 4,3 min; p < 0,001). Le délai total pour la constatation du décès sur les lieux de
l’incident représentait 15,5 minutes de plus (p = 0,004), mais se traduisait par une économie de
temps de 12 minutes pour le médecin.
Conclusions : La constatation du décès par les techniciens médicaux d’urgence sur les lieux de l’in-
cident est moins coûteuse que de transporter le patient vers l’hôpital pour la constatation du décès
par un médecin. La constatation du décès sur les lieux de l’incident demande plus de temps aux
techniciens mais permet en revanche aux médecins de sauver du temps.
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A single base hospital, the Department of Emergency
Services, Sunnybrook and Women’s College Health
Sciences Centre, oversees all medical procedures per-
formed by paramedics in the region. However, only ALS
paramedics are permitted to contact the base hospital
emergency physician for instructions regarding patient
management or pronouncement of death. Ontario legisla-
tion permits ALS and BLS crews to pronounce death only
in the presence of rigor mortis, lividity, decomposition, or
decapitation.25

Study eligibility
A 2-year retrospective chart review (1994–1996) identified
cardiac arrest patients who were transported by BLS para-
medics (BLS-transport) and similar patients who were pro-
nounced dead in the field by ALS paramedics after contact
with base hospital physicians (ALS-pronounce). Cases
were eligible for inclusion only if the ambulance response
interval (vehicle dispatch to scene arrival) was less than 8
minutes, a common goal for optimizing out-of-hospital sur-
vival rates.26 To facilitate data collection and cost identifica-
tion, the BLS cohort was limited to patients who were
transported to the Sunnybrook base hospital. Cases were
selected if ambulance call reports contained demographic
data (age, sex, address), health information (medical histo-
ry, advance directives if known), circumstances of resusci-
tation (witnessed or unwitnessed arrest, time to CPR, initial
field rhythm, initial response to resuscitative efforts) and
computer-documented dispatch times. Hospital records
were also required for patients in the BLS-transport group.

Exclusions
Specific resuscitation situations rarely result in field pro-
nouncements and often require rapid ALS transport to the
ED. These situations made up the study’s exclusion criteria,
and included: pediatric arrests (patients under 18 years),
traumatic arrests, suspected poisonings, hypothermia, per-
sistent ventricular tachycardia or fibrillation, and patients in
whom intubation was unsuccessful or impossible. Patients
transported by ALS crews after field pronouncement in
response to a family request were also excluded. The prin-
cipal investigator (L.M.) confirmed adherence to inclusion
and exclusion criteria during data abstraction.

Case matching
A MEDLINE search of English language peer-reviewed
prehospital care research4,6–15 was undertaken to identify in-
dependent variables that predict unsuccessful resuscitation.
Article bibliographies were reviewed to identify studies
overlooked in the primary search. Subsequently, all 14 base

hospital physicians were surveyed to confirm that the evi-
dence-based predictors (Fig. 1) actually drive physician de-
cisions regarding the aggressiveness of resuscitation and
the appropriateness of pronouncement.

A standardized data abstraction form was used to extract
predictor variable data from the ambulance call reports, and
the predictors were used to match eligible BLS-transport
patients to ALS-pronounce patients. Matching was con-
ducted independently by 2 investigators (M.C. and L.M.)
through a manual review and selection of appropriate mat-
ches for each of the first 20 BLS cases for whom a match-
ing ALS case could be identified. This was followed by a
consensus determination of the closest match for each case.
Cases for which a match could not be found were excluded
after the matching process.

Cost analysis
A cost identification analysis was performed to compare the
2 methods of pronouncement of death. Costs for each
matched pair of cardiac arrest patients were determined in
the following manner. BLS and ALS costs were calculated
on a cost-per-unit-hour basis as described in a previous
study by Nichol and colleagues.27 Variable EMS costs (vehi-
cles, equipment, wages, benefits and education) were cal-
culated at Can$111.60 per unit hour for ALS providers and
Can$98.40 per unit hour for BLS providers. Direct phys-
ician cost for pronouncement of BLS-transport patients was
based on actual Ministry of Health fees paid to base hospi-
tal physicians for each specific study patient. Ministry of
Health funding for on-line medical direction was set at
$62.40/h. Because the same fixed EMS costs (i.e., costs of
operating 911 emergency services, ambulance communica-
tion centres and ambulance bases) apply to both ALS and
BLS providers, these were not included in the study.
Institutional costs for ED care were unavailable because the
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Fig. 1. Independent variables that predict unsuccessful
           resuscitation

•  Age (±20 years)4,6,9,15

•  Time to CPR (<10 minutes if witnessed; last seen <60 min
    or ≥60 min, if unwitnessed)4,6,7,9,15

•  A do-not-resuscitate order, living will or substitute
   decision-maker who requests “no resuscitation”8

•  Presence of a pre-existing terminal illness (e.g., cancer,
    end-stage renal or liver disease, AIDS)8

•  Initial field rhythm (VF, asystole, pulseless electrical
    activity)6,7,10–13,15

•  Lack of response to initial therapy (i.e., no return of
    spontaneous circulation as defined by a spontaneous
    palpable pulse rate of 60 beats/min for at least one
    5-minute period)7,14,27,28



hospital’s financial database only collects data on admitted
patients; therefore, the study underestimated ED care costs
for BLS-transport patients. Costs were not adjusted for
inflation or future increases.28

Time analysis
The same group of base hospital physicians supervised all
pronouncements in the study, either by patch (ALS-pro-
nounce) or in person (BLS-transport). Base hospital physi-
cian time involvement for ED pronouncement was deter-
mined from ED patient records and calculated as the inter-
val between initial patient contact and time of pronounce-
ment. Base hospital physician time involvement for field
pronouncement was obtained from hospital-ALS patch
records and represents the duration of telephone contact
with ALS field paramedics. Duration of ALS and BLS
paramedic involvement was obtained from the ambulance
call report and calculated as the interval between call
receipt and time of availability for return to active service
after the call.

Statistics
A sample size of 20 pairs was determined as sufficient to
test the null hypothesis that there is no difference in the total
cost or physician time involvement between the 2 groups,
assuming a matched-pair analysis with an α level of 0.05
and a β level of 0.20.The paired t-test was used to compare
mean differences between the costs and times of pro-
nouncement in the field vs. pronouncement in the ED. The
significance level for comparisons was set a priori at p <
0.05. Statistical analysis was carried out using SAS (The
SAS Institute, Cary, NC) and power/sample size calculation
using Power and Precision.29 This study was approved by
the Sunnybrook and Women’s College Health Sciences
Centre Research Ethics Board.

Results

During the study period, 456 cardiac arrest patients had a
paramedic response time <8 minutes, underwent BLS re-
suscitation and transport, and had adequate ambulance call
report documentation. Of these, 70 were pronounced dead
in the Sunnybrook ED (BLS-transport cohort). Concur-
rently, ALS crews performed 168 field pronouncements on
cardiac arrest patients with EMS response times <8 min-
utes and adequate ambulance call report documentation
(ALS-pronounce cohort). From these 2 groups, 20 pairs of
cardiac arrests were matched for all 6 matching parame-
ters. Patient characteristics for the 2 study groups are
shown in Table 1.

Costs
Figure 2 summarizes costs associated with the 2 methods of
pronouncement. Paramedic costs were $63.33 higher in the
ALS-pronounce group ($154.93 vs. $91.60; p < 0.001), but
physician costs were $108.69 higher in the BLS-transport
group ($113.17 vs. $4.47; p < 0.001).Therefore, total pro-
vider cost was $45.35 less for ALS field pronouncement
than for ED pronouncement of BLS-transported patients
($159.41 vs. $204.76, p < 0.001).

Intervention time
Figure 3 shows the mean duration of care and 95% confi-
dence intervals for field and ED pronouncement according
to provider. The mean duration of paramedic care was 27.5
minutes longer in the ALS-pronounce group (83.3 vs. 55.9
min; p < 0.001), while base hospital physician time was
12.0 minutes longer in the BLS-transport group (16.3 vs.
4.3 min; p < 0.001). Thus, the total (physician + paramedic)
provider time was 15.5 minutes longer in the ALS-pro-
nounce group than in the BLS-transport group (87.6 vs.
72.2; p = 0.004).

Discussion

This study compared the resources associated with ALS
field pronouncement and ED physician pronouncement
among matched cardiac arrest patients unlikely to respond
to further resuscitation. We found that BLS transport and
ED physician pronouncement was associated with higher
overall costs. ALS field pronouncement consumed a small-
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Table 1. Matching variables for 40 cardiac arrest patients

Matching variable
BLS-transport*

(n = 20)
ALS-pronounce*

(n = 20)

Time to CPR, min

   Witnessed, <10 12 12

   Unwitnessed, last
    seen <60 3 3

   Unwitnessed, last
    seen ≥60 5 5

Presence of a DNR
order 0 0

Pre-existing terminal
condition 0 0

Initial field rhythm
(VF/asystole/PEA) 4/11/5 4/11/5

No response to initial
therapy 20 20

*See text for a definition of these terms
VF = ventricular fibrillation; PEA = pulseless electrical activity
Note: The mean age (and standard deviation), in years, for the BLS-transport
group was 77.7 (9.2) and for the ALS-pronounce group was 78.3 (8.4).
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er amount of emergency physician time but required a long-
er period of paramedic involvement.

Several investigators have studied prehospital care costs,
but none have addressed this topic. Bonnin and coworkers7

estimated that transporting patients to the hospital for “con-
tinued but futile” resuscitation would cost US$2000 to
$3000 per patient. Extrapolated nationally, this could in-
crease total US health care expenditures by $500 million.
However, Bonnin and coworkers’ cost estimate for trans-
porting a patient to the hospital for physician pronounce-
ment is substantially higher than the cost estimates deter-
mined in this study. This, in part, reflects an underestima-
tion of ED physician costs in our study, since time spent
with grieving family members was inconsistently recorded
in ED charts. In fact, we identified only 1 case among the
20 pronounced in the ED for which counselling or family
interview was documented and billed accordingly. More-
over, institutional costs were unavailable and not included
in our analysis. Despite these factors, which would under-
estimate the cost of ED pronouncement, ED pronounce-
ment was found to be more expensive.

Within our analysis, the clinical outcomes of each ap-
proach were assumed to be equal. However, while the same
group of base hospital physicians made the decision to ter-
minate resuscitation, either by patch or directly in the ED,
field pronouncement may be perceived as a denial of the
potential benefit of transport to an ED. In addition, out-of-
hospital pronouncement may not meet the expectations of
family members at the scene, and may deny them access to
whatever support services are available in EDs.

There is little information regarding the preferences of
surviving family members for field vs. ED pronouncement.
One study showed that, when resuscitation was terminated

in the field, 96% of family members expressed satisfaction
with the decision, and when resuscitation was terminated in
the ED, 82% expressed satisfaction with the decision to
transport (though 76% in the latter group felt field termina-
tion would have been acceptable).30 In another study of 31
family members of patients who had died out-of-hospital,
none believed that their loved ones should have been trans-
ported to a hospital.31 This body of literature suggests that
paramedics with base hospital support may be able to meet
the needs of a patient’s family members when performing
field pronouncement.

In addition to higher costs, we found that more physician
time was necessary to pronounce patients dead in the ED
than in the field. The data presented may underestimate the
true physician time requirement to complete all aspects of
ED pronouncement. Our study did not include a measure-
ment or estimate of the case-specific time required of the
physician to contact and inform family members, support
the bereaved, contact the coroner, complete medicolegal
documentation and debrief ED staff. This time interval is
important in that it represents a diversion from the care of
other potentially viable ED patients. The 27.5-min para-
medic time difference for ALS- vs. BLS-attended patients
can be attributed to the ALS functions of supporting the sur-
vivors and completing the associated documentation. Of
note, we previously determined that our ALS paramedics
spend an average of 11.8 minutes talking to survivors and
28.4 minutes documenting the cases.32

Limitations
This study had several limitations. First, by including only
cases with complete documentation, we may have intro-
duced a selection bias. In addition, the need to match pa-

January • janvier 2001; 3 (1) CJEM • JCMU 23

Fig. 2. Provider costs for field (ALS-pronounce) vs. ED (BLS-
transfer) pronouncement

Fig. 3. Provider times for field (ALS-pronounce) vs. ED (BLS-
transfer) pronouncement



tients on multiple predictor variables led to selective exclu-
sion of patients who had extreme values for one or more
matching parameters (e.g., very old or young patients were
more difficult to match than patients in other age groups).
As a consequence, excluded cases may have differed from
the matched patients in the study.

Second, our economic analysis was restricted in scope. We
estimated only direct medical costs and were unable to obtain
some institutional costs. We did not consider non-medical,
indirect (e.g., loss of income) or intangible (e.g., psychoso-
cial) costs, some of which may have influenced the study
conclusions. For example, with ALS field pronouncement
there might have been an unmeasured survivor burden or
psychological impact related to leaving the body at the scene.
In this situation, the lack of immediate support from physi-
cians, social workers or pastoral care representatives may
also have generated unmeasured intangible costs. Paramedics
have not been compared to other professionals with respect
to their ability to provide support to survivors after out-of-
hospital death. However, one study reported that 74% of sur-
vivors felt they had been informed in a supportive manner. In
the same study, 58% reported “good” adjustment within 11
to 15 months,31 suggesting that field pronouncement is not
associated with untoward psychological sequelae. Some
BLS-transport costs we failed to measure included those of
diverting ED staff and resources away from other important
patient care and the potential risks to paramedics and citizens
of driving to the ED using lights and sirens.17,20

Finally, external validity is a concern, and the generalizabil-
ity of our data to other EMS systems may be limited, depend-
ing on local health delivery models, care costs, resource con-
straints, EMS resources and provider characteristics.27

Conclusions

Given our aging population and the shift toward community-
based care, we expect to see more out-of-hospital deaths in
the future. This study suggests an economic advantage for
field vs. ED pronouncement of selected cardiac arrest victims
who are unlikely to survive resuscitation. With increasingly
overburdened EDs and the planned expansion of Ontario pre-
hospital care systems, field pronouncement will become
more feasible and desirable. Future studies should focus on
the acceptability of field pronouncement to survivors of car-
diac arrest patients, paramedics and base hospital physicians.
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New journals face a critical catch-22. The National
Library of Medicine (MEDLINE) will not index a new

journal until it is publishing high quality scientific material,
but authors would rather not submit high quality scientific
articles to a new journal until it is indexed.  Consequently,
one of the big challenges for any new journal is to attract
good authors and high quality articles.

Authors want their work to reach the largest possible
audience, and want their article catalogued in a searchable
electronic database so future readers and researchers can
reference it easily. While CJEM is not yet an indexed jour-
nal, we have addressed both these issues.  In terms of visi-
bility, CJEM is distributed to all Canadian emergency
physicians and residency programs, giving it the largest
Canadian readership of any EM journal. In addition, CJEM
is distributed to over 150 US residency programs and to
Canadian expatriates and “prominent” emergency physi-
cians in Europe, Asia, Africa, Australia and the Middle
East.  Current CJEM distribution is 7,200 copies per issue,
which compares favourably to other EM journals.  Only
Annals of Emergency Medicine has a substantially larger
readership base and, of course, it does not come with an
attractive teal cover or any kind of decent humour section.

To ensure that our articles reach an international audience,
CJEM is the only EM journal freely available in full text for-
mat on the World Wide Web. This increases North American

exposure and international penetration.  While the exact
level of the increase is unclear, some marketing experts sug-
gest that a journal published on the Web will reach up to 10
times as many readers as the corresponding hard-copy jour-
nal. We therefore believe that articles published in CJEM
will be read by more people than articles published in any
other EM journal.

In addition, complimentary CJEM issues go to Drs. Jerry
Hoffman and Rick Bukata, so that our articles can be
reviewed on Emergency Medical Abstracts (EMA) tapes and
enter the EMA database — perhaps the most useful article
database for emergency physicians. 

After our first full year of publication we became 
eligible to apply for National Library of Medicine indexing.
While this is not a “sure thing,” we have been told that,
based on the quality of the journal so far, CJEM is likely to
be accepted. If so, then articles published prior to indexing
will be retrospectively added to the MEDLINE database.  In
the interim, our articles are available to anyone who per-
forms an Internet search. 

For now, the New England Journal of Medicine remains
the more prestigious of the 2 journals, but those days are
numbered. If you have a landmark article and no connec-
tions in Boston, remember that CJEM offers peer-review
publication, a large reading audience, and — maybe — a
free tee-shirt (we’re still thinking about this one).
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