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a  b  s  t  r a  c t

Background: The basic life  support  (BLS)  termination  of resuscitation  (TOR)  rule  recommends  transport
and continued  resuscitation  when  cardiac  arrest is witnessed  by  EMT-Ds,  or  there  is a return  of sponta-
neous circulation,  or  a shock is  given, and prior studies  have  suggested  the  transport  rate  should fall  to
37%.
Methods  and  results:  This  real-time prospective  multi-center  implementation  trial evaluated  the  BLS TOR
rule for  compliance, transport  rate  and provider  and  physician comfort.  Both provider  and  physician noted
their  decision-making  rationale and ranked their  comfort on a 5-point Likert  scale.  Functional  survival
was  measured  at  discharge.  Of  2421  cardiac  arrests, 953  patients  were eligible  for  the  rule,  which  was
applied  correctly for  755 patients  (79%) of  which  388  were  terminated. 565  patients  were  transported
resulting  in a  reduction  of the  transport rate  from  100% (historical control)  to 59%  (p  <  0.001).  The BLS
TOR  rule  was not followed  in 198  eligible  patients (21%) and they were all transported despite  meeting
the  criteria  to terminate.  Providers cited 241  reasons  for  non-compliance:  family  distress,  short transport
time interval, younger age and  public venue.  All 198  transported  patients,  non-compliant  with  the  rule,
died.  Both providers and  physicians  were  comfortable with  using  the  rule to  guide TOR  (median  [IQR]  of
5 [4,5]; p <  0.001).
Conclusions:  This  implementation trial  confirmed the  accuracy  of the  BLS TOR rule  in identifying  futile
out-of-hospital  cardiac  arrest (OHCA)  resuscitations,  significantly  reduced  the  transport  rate  of futile
OHCA  and  most  providers and  physicians  were  comfortable  following the  rule’s  recommendations.
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! A Spanish translated version of the summary of this article appears as Appendix
in the final online version at http://dx.doi.org/10.1016/j.resuscitation.2013.12.013.
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1. Background

Emergency medical technicians who  are trained in basic life
support and the use of automated external defibrillators (EMT-
D) are either licensed or certified independently (USA) or are
delegated under the license of a  medical director (Canada) to per-
form medical acts including cardiopulmonary resuscitation (CPR)
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and defibrillation for cardiac arrest patients. Some regions employ
emergency medical technician-paramedics (EMT-P) who can per-
form advanced life support such as intubation, gain vascular access
and administer intravenous medications. After an unsuccessful
resuscitation attempt, an EMT-P can contact an on-line physician
to  terminate resuscitation. For some communities served by EMT-
D providers, the practice of termination of resuscitation for failed
resuscitation does not exist, and it is mandated that 100% of all car-
diac arrest patients are transported to the emergency department
(ED). This is a  costly practice as it means out-of-hospital and in-
hospital resources are expended on futile resuscitations that could
be redirected to other patients.1–4 It also puts EMT-P providers
at risk for needle stick injuries and both  EMT-Ds and EMT-Ps and
the public at risk for motorized vehicle accidents occurring when
patients are rushed to  the ED.5–10 A termination of resuscitation
(TOR) rule is an important intervention that could ensure con-
sistency in care, better alignment of resources when continued
resuscitation is  medically futile and reduced risks to  the provider,
the patient and the public.

The 2011 position paper from the National Association of EMS
Physicians advocates for the implementation of a  TOR rule to reduce
the transport of futile resuscitations and provide a  more consistent
approach to all out-of-hospital cardiac arrest (OHCA) patients.11

This is helpful even for EMT-Ps, as the variability in decisions to
terminate can be high and unpredictable when left to the discre-
tion of the on-line medical control (physicians and nurses).12 To
address this, the Basic Life Support (BLS) TOR rule was derived13

and prospectively validated.14 It recommends transportation to
the nearest ED and continued resuscitation if there is  a return of
spontaneous circulation or a  shock is delivered in the prehospi-
tal setting or the arrest is witnessed by  the EMT-D.13 The TOR
rule theoretically reduces the number of transports from 100% to
37% without compromising the resuscitation of potential survivors.
The BLS TOR rule was externally validated through a  number of
studies across Canada15 and the United States.16–18 A retrospective
Japanese study19 evaluated the TOR rule’s ability to predict func-
tional survival as well as survival to  discharge. Given this body of
evidence, the BLS TOR was recommended by the American Heart
Association in the 2010 guidelines.20

Sasson et al. published a number of barriers to TOR protocol
implementation including legislation, advocacy and remunera-
tion. It was suggested that these barriers be addressed prior to
implementation.21 The rule has not been evaluated with real-time
implementation to determine an optimal strategy and the psy-
chological impact on the EMTs is unknown. The objective of this
study is to evaluate the implementation of the BLS TOR rule in a
real-time setting.

2. Methods

2.1. Study design and setting

The Termination of Resuscitation Implementation Trial (TORIT)
was a multi-center prospective observational implementation
study of the BLS TOR rule. There were seven participating regions in
Ontario, Canada with populations ranging from 43,165 to 721,053
people and population densities of 14.5 to  525.6 people per square
kilometer.22 These regions were served by eight emergency medi-
cal services and 1250 providers. All  participating emergency med-
ical services received approval from their Institutional Research
Ethics Boards to conduct this trial with a  waiver of consent.

2.2. Study population

The study population consisted of consecutively enrolled adult
patients who were treated by EMT-Ds for OHCA.23 Patients were

excluded if they received advanced cardiac life support, were under
18 years of age, were obviously dead as defined by local legisla-
tion, had a  written or  verbal do-not-resuscitate order or suffered an
arrest from an obvious cause (e.g. drowning, hanging, trauma).23

2.3. Study protocol

The protocol for EMT-D providers treating a  cardiac arrest
patient included cardiopulmonary resuscitation and the use of
an automated external defibrillator according to the American
Heart Association guidelines.24,25 They were trained in  the study
protocol by their medical directors or their designate and this train-
ing included role-playing scenarios reinforcing best practices in
death notification and addressing family grief.26 Initial resuscita-
tion involved confirming cardiac arrest, securing the airway and
starting ventilations with 100% oxygen delivered in  accordance
with a  provincially-approved protocol. Patients with a  confirmed
cardiac arrest received upfront chest compressions while waiting
for the defibrillator to be turned on and the pads attached then
early analysis followed by four 2-min intervals of cardiopulmonary
resuscitation and repeat analysis before considering the application
of the BLS TOR rule. Based on the BLS TOR rule, patients were trans-
ported to  the nearest ED with ongoing resuscitation if the arrest
was witnessed by EMT-D providers or a  shock was applied by any
responder (lay or  trained) or a return of spontaneous circulation of
any duration was  observed prior to moving toward the ambulance.

For patients who  did not meet the transport criteria, the base
hospital physician was  contacted by EMT-Ds concurrent or after
the fourth rhythm analysis. Resuscitation continued as per proto-
col while EMT-Ds conveyed aspects of the case and the TOR rule
recommendation to  the on-line physician. The base hospital physi-
cian would then decide to  cease resuscitation or not  based on the
BLS TOR protocol, or their own judgment, and document accord-
ingly. Failure to reach the on-line physician resulted in a default of
continued resuscitation and transport of the patient to the nearest
ED. Both EMT-Ds and the on-line physicians completed standard-
ized data forms noting their decision-making rationale and scoring
their comfort with the BLS TOR rule recommendations. Trained data
guardians located at a  central site abstracted the data and entered
it into a  password-secured database that conformed to  the Utstein
variables.23

2.4. Outcome measures

The primary outcome measure was  the transport rate of  OHCA
patients with implementation of the BLS TOR rule compared to the
current standard where 100% of patients treated by EMT-Ds are
transported to  the closest ED.  Secondary outcomes included BLS
TOR rule  compliance, an immediate assessment of EMT-D and on-
line physician comfort in applying the rule  using a  5-point Likert
scale ranging from “very comfortable” to  “very uncomfortable,” and
overall survival to discharge. The psychological comfort of  EMT-Ds
was also evaluated at two  time points following BLS TOR implemen-
tation using a  validated survey, usually at least 6 and 12  months
post-implementation.27 To optimize the response rate the survey
was conducted at continuing medical education events. Func-
tional survival (cerebral performance category [CPC]28,29 score)
was recorded at discharge or after six months in-hospital where
a CPC of 1–2 was good and 3–5 was  poor.

2.5. Statistical analysis

Statistical analysis was  performed using SAS software version
9.1 (SAS Institute, Cary, NC, USA) and Microsoft Excel version 2005
(Microsoft Corp., Richmond, Washington, USA). Continuous vari-
ables are reported as means and standard deviations. Categorical
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Fig. 1. TORIT enrollment.

variables are reported as counts and percentages. Significance was
set at  ̨ = 0.05. Comfort scores on the validated comfort scale30 may
range from a low of 22 to a high of 110. To be  able to obtain a  confi-
dence interval around this score, a  sample size of 50 responses per
site allows the calculation of a  two-sided 95% confidence interval,
with assumed standard deviation of 10, to  have a  margin of error
of less than 3% (2.8% specifically). The sample size calculation was
run using PASS Version 8.0.8 (Hintze, J. [2008] PASS 2008. NCSS,
LLC. Kaysville, Utah.)

3. Results

From 1 January 2006 to 30 September 2008, there were 2421
OHCAs in the participating regions. Of these  cases, 1467 were
excluded and the remaining 954 were attended to by  an EMT-D
and were used in the analysis (Fig. 1).

Table 1 shows the demographics of the eligible patients who
were enrolled with BLS TOR applied and those who were eligible but
the BLS TOR rule was not  applied (non-compliant). Table 2 shows
that the TOR rule was correctly applied in 755 cases (79% compli-
ance) resulting in 388 terminations and 367 transports. There were
198 transports of eligible patients who met  the criteria for termina-
tion but either the EMT-D or  the physician opted for transport and
continued resuscitation (21% non-compliance). The overall study
transport rate of 59% remains statistically significant when com-
pared to the historical control of 100% (p <  0.001).

Table 2 also shows the arrest characteristics of all eligible
patients. Of the 367 enrolled and transported cases, 44 (4.6%) sur-
vived to hospital discharge. More than half (61%) had good cerebral
performance category score upon discharge. There were 198 (21%)
cases eligible for termination of resuscitation based on the BLS
TOR rule that were transported to the ED with ongoing resusci-
tation; EMT-Ds cited at least one reason per case (241 reasons/198
cases) for not terminating resuscitation (Fig.  2). Of these 198 cases,

physicians chose to  transport rather than follow the rule and termi-
nate resuscitation in 30 cases representing a non-compliance rate
of 4%. All 198 of the TOR eligible and non-compliant patients died in
hospital. There were a  total of 11 protocol variations in  the enrolled
and terminated group where EMTs contacted the on-line physician
for BLS TOR en-route to  the hospital instead of prior to transport as
per protocol. There were no protocol variations in  the enrolled and
transported group.

Among all terminated or transported cases, 91% of EMT-Ds were
“comfortable” or “very comfortable” immediately after applying
the BLS TOR rule when compared to  neutral comfort (p <  0.001),
with 6% of cases missing comfort scores. When the rule suggested
terminating resuscitation, 80% of base hospital physicians were
“comfortable” or “very comfortable” (p <  0.001) immediately after
the call, with 14% of cases missing comfort scores.

The mean EMT’s psychological comfort score, as measured on
the survey30 remote from the event, was 87 (±14, range 27, 110) at
Time 1 and 86 (±13, range 41,  110) at Time 2 across all sites.30 The
response rate for this comfort level was 80% at Time 1  and 67% at
Time 2. Respondents were similar across both  time intervals with a
mean age of 38 (SD 10), 75% were male with 13 (SD 10) mean years
of experience, and 95% had performed a field pronouncement at
least once in the past year prior to the survey.

4. Discussion

The BLS TOR rule has been derived13 prospectively14,27 and
externally validated.15–18 Our real-time study showed that EMT-Ds
implemented the BLS TOR rule accurately, resulting in a  signifi-
cant reduction in  the transport rate of futile OHCA patients. The
reduced transport rate to the Emergency Department was antici-
pated to  be low (37%) and significantly different from the historical
transport rate of 100%, based on prior research.14 The observed
transport rate was 59%. The observed increase in transport rate was
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Table  1

Study demographics.

Eligible patients for TOR rule

Enrolled and terminated Enrolled and transported Not enrolled and transported

Patients

N (=953) 388 367 198
Age  (years) –  Mean ± SD 69.5 ± 13.3 65.8 ± 15 65.1 ± 14.8
Age  range (years) – minimum, maximum 2196 1998 1997
Male  sex – no. (%)  247 (63.7) 254 (69.2) 131 (66.2)

Response time intervals (Mean ± SD, minutes)

Crew notified to  first arrival on  scene 11.1 ± 10 7.8 ± 5.3 8.7 ± 6.7
Arrival  on scene to patient contact 2.5 ± 9.6 1.6 ± 2.5 1.7 ± 2.6
On  scene time 39.8 ± 19.5 15.6 ± 6.3 15.4 ± 5.7

Table 2

Arrest characteristics.

Eligible patients for TOR rule

Enrolled and terminated Enrolled and transported Not enrolled and transported Total

Total number of arrests 388 367 198 954
Cardiac arrest –  no. (%)

Unwitnessed 388 (100)  256 (70) 194 (98) 38  (88)
Witnessed by fire or emergency medical services 0 (0) 105 (28) 2 (1) 107 (11)
Missing/unknown 0 (0)  7 (2) 2 (1) 9  (1)

Shock delivered –  no. (%)

Yes  0 (0)  258 (70) 1 (1) 259 (27)
No 388 (100)  109 (30) 195 (98) 692 (73)
Missing/unknown 0 (0)  1 (0) 2 (1) 3  (0.3)

Return of spontaneous circulation – no. (%)

Yes 0 (0)  63 (17) 0  (0)  63  (7)
No  388 (100)  298 (81) 196 (99) 882 (92)
Missing/unknown 0 (0)  7 (2) 2 (1) 9  (1)

Transport rate 0/388(0%) 367/954 (38.5%)* 198/954 (20.7%) 565/954 (59.2%)**

* Transport rate when TOR rule was correctly applied.
** Transport rate when TOR rule was correctly applied and when discretion used to override TOR rule recommendation to terminate.

attributed to allowing for EMT-D discretion based on willingness
to apply the rule given the circumstances of the event and their
emotional response, and represents important nuances that affect
real life application. EMT-Ds used discretion and did not follow the
rule when faced with increased family distress, a  short transport
time to hospital, a  public location and a  younger patient age. This

discretionary option was exercised in  about 20% of  cases and
we believe contributed to the overall high level of  provider and
physician comfort in using the rule. A second key implementa-
tion strategy that most likely contributed to reasonable compliance
(79%) and high comfort levels for both the provider and the physi-
cian was access to an on-line physician. This was new for EMT-Ds,

Fig. 2. Discretionary rationale for TOR non-compliance, N = 198 (241 reasons cited in 198 cases).
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and ensured that the rule was applied correctly. Over time the con-
tinued access to direct physician oversight should be  revisited, as
it may  not be required if EMTs and physicians remain comfortable
with the implementation and compliance remains the same (79%)
or better.

Implementing the BLS TOR rule is  advantageous for many rea-
sons. There are significant risks inherent to  rapidly transporting
patients to the hospital. Ambulances are more likely to be  involved
in a motor vehicle collision than vehicles of similar size,5 and
the majority of injuries and fatalities occur during “lights and
sirens” driving.6–10 Given the lack of benefit of further resuscita-
tion in patients who fit the BLS TOR rule, it is difficult to  justify
the increased risk of serious injury to  EMT-Ds and the public with
transport in these situations.

Terminating resuscitation in the field has an economical advan-
tage. An American study estimated that transporting a patient
to be pronounced dead on arrival would cost between $2000
and $95,000 (US) per patient depending upon the extent of
ED resuscitative efforts and overall would amount to $500 mil-
lion (US) annually.1,2 Another US study estimated that in a
year, Medicare spent $58 million (US) nationally on ambulance,
physician and hospital reimbursement for futile cardiac arrest
resuscitation attempts.3 The authors concluded that futile resus-
citations terminated in  the out-of-hospital setting would not
inadvertently affect potential survivors and would reduce health
care costs.

In addition to cost and efficiency benefits, there is a  bene-
fit of providing support and comforting grieving families. Studies
have shown that family members were comfortable with resus-
citation being terminated in the prehospital setting31 and were
more comfortable at home with family and friends than in the
hospital waiting room.32 Family questions about treatment were
satisfactorily answered by  emergency personnel31 and families
of non-transported patients were satisfied with the prehospital
treatment.32,33 The on-scene time  interval was significantly longer
for termination (Table 1)  and it is advisable that all BLS providers
receive training in death notification.34

In this implementation study, most EMT-Ds were “comfortable”
or “very comfortable” immediately after terminating resuscitation.
EMT-Ds remained comfortable at follow-up testing at both  time
intervals and had response rates of 80% and 67%. The level of
comfort achieved in this study was anticipated based on prior liter-
ature. In a prospective validation study of Canadian providers, 71%
were comfortable or very comfortable.35 In another study evalu-
ating EMT  comfort with withholding resuscitation, 98% of Seattle
EMTs indicated the decision to withhold resuscitation was “easy”
or “moderately easy” to make in the field.36 Hall and colleagues
demonstrated similar results37; however, they noted that EMTs are
significantly less comfortable with pediatric resuscitation attempts
and would respond differently to nearly identical scenarios of an
adult and a pediatric patient.37

Physicians providing on-line oversight in this implementa-
tion study were also comfortable terminating resuscitations and
reaffirming the rule in on-line discussions with the EMT-Ds in
97% of cases where they were consulted. This high compli-
ance rate and level of comfort are in stark contrast to another
study that demonstrated considerable variability of termina-
tion practices when left to the discretion of on-line medical
control.12 Eckstein et al. showed rates of termination varied
from 5% to 37% across institutions and on-line medical con-
trol (physicians and nurses). The authors raised concerns about
the consistency of physician decision making and postulated
the need for rules to guide termination of resuscitation and
address the obvious ethical, logistical and economic issues that
arise if the decision is left to  the discretion of on-line medical
control.12

5. Limitations

This study may  lack generalizability across other EMS  services
or regions as it addressed the barriers to  implementation unique to
a Canadian study population. What is helpful and most likely appli-
cable to all services, regions and countries is that implementation
is  dependent upon identifying the barriers and directly addressing
them in a  strategy, which was the purpose of this study. One aspect
of implementation which was overlooked was the impact on affili-
ated services such as police, coroner and body removal involved
in field termination of resuscitation. Implementation of the BLS
TOR rule  changed the processes other agencies used for handling
OHCAs. Public agencies such as Police Services and the Coroner’s
office along with individual businesses, like funeral homes and
body removal services, were impacted by changes in  emergency
medical service termination of resuscitation practices; however,
the impact on these services was  not measured during this study.

Despite attempts to  inform these agencies in  advance of the
changes, there were occasional local problems that needed to  be
resolved prior to or after implementation. Notwithstanding these
local implementation challenges, the BLS TOR rule has been imple-
mented throughout the Province of Ontario with the support of
these agencies and regional processes have become seamless, sug-
gesting the employed implementation strategy was endorsed. The
study was also limited by the lack of consistent time interval (6 and
12 months) to measure EMT  psychological comfort remote from
the event in  all participating services. The survey was distributed
during continuing education and many of the services only trained
once a  year. In two services the survey was  not distributed cor-
rectly and response rate was  low and had to  be repeated at the
next encounter, contributing to  a  delay in reporting the results. In
all services, the TOR rule was implemented after the implementa-
tion study was completed and as such the psychological comfort
measured at both time  intervals was relevant to  current practice.
The comfort scores of the services where there was  a  delay were not
noticeably different from the other services where the time periods
were 6 months apart (data not shown).

This trial was launched when services were adhering to the
2005 American Heart Association guidelines26 and follow-up sur-
veys completed after the changeover to the 2010 guidelines.38 The
2010 guidelines recommended the BLS TOR.20 The only change in
resuscitation practice for BLS in  2010 was to increase monitoring
of the quality of continuous chest compressions. This change was
adopted by the participating services and it is  unlikely that it would
impact on the implementation of the BLS TOR.

6. Conclusion

In  conclusion, a  real-time evaluation of the BLS TOR rule resulted
in 79% compliance in  the application of the rule, 100% accuracy
in identifying all those patients where continued resuscitation is
futile and significantly reduced the transport rate of cardiac arrest
patients with ongoing futile resuscitation to an Emergency Depart-
ment. A reasonable non-compliance rate of 21% permitted EMT-Ds
and physicians to employ discretion based on the situation. This
implementation strategy of the BLS TOR rule  resulted in a  high
level of comfort for the participating EMT-Ds and on-line physi-
cians. EMS  systems may  want to consider implementing this simple
strategy to enhance the BLS TOR rule application in their system.
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