
admission from the ED. Secondary objectives were to examine the
association between prolonged ED boarding and in-hospital mortal-
ity, 30-day mortality, and hospital length of stay (LOS). Methods:
Using administrative databases from Ontario, we identified adult (≥
18 years) cancer patients who received chemotherapy within 30 days
prior to a hospital admission from the ED between 2013 to 2017.
ED boarding time was calculated as the time from the decision to
admit the patient to when the patient physically left the ED. Pro-
longed ED boarding was defined as≥ 8 hours. Multivariable logistic
regression was used to examine predictors of prolonged ED boarding
and to determine if prolonged boarding was associated with mortality.
Multivariable quantile regression was used to determine the associ-
ation between prolonged boarding and hospital LOS. Results:
45,879 patients were included in the study. Median (interquartile
range (IQR)) ED LOS of stay was 11.8 (7.0, 21.7) hours and median
(IQR) ED boarding time was 4.2 (1.6, 14.2) hours. 17,053 (37.2%)
patients had prolonged ED boarding. Severe ED crowding was the
strongest predictor of prolonged ED boarding (odds ratio: 17.7,
95% CI: 15.0 to 20.9). Prolonged ED boarding was not associated
with in-hospital mortality or 30-day mortality. Median hospital
LOS was over 9 hours (p <0.0001) longer among patients with the
longest ED boarding times. Conclusion: Severe ED crowding was
associated with a significant increase in the odds of prolonged ED
boarding. While our study demonstrated that prolonged boarding
was not associated with increased mortality, further work is required
to understand if ED boarding is associated with other adverse out-
comes in this immunocompromised population.
Keywords: boarding, emergency medicine, oncology

MP38
The impact of physician handoffs on the outcomes of emergency
department patients: a medical administrative database retro-
spective cohort study
A. Mokhtari, D. Simonyan, MSc, A. Pineault, M. Mallet, MSc,
S. Blais, BA, MBA, S. Berthelot, MD, MSc, Laval, QC

Introduction: A physician handoff is the process through which phy-
sicians transfer the primary responsibility of a care unit. The emer-
gency department (ED) is a fast-paced and crowded environment
where the risk of information loss between shifts is significant. Yet,
the impact of handoffs between emergency physicians on patient out-
comes remains understudied. We performed a retrospective cohort
study in the ED to determine if handed-off patients, when compared
to non-handed-off patients, were at higher risk of negative outcomes.
Methods: We included every adult patient first assessed by an emer-
gency physician and subsequently admitted to hospital in one of the
five sites of the CHU de Québec-Université Laval during fiscal year
2016-17. Data were extracted from the local hospital discharge data-
base and the ED information system. Primary outcome was mortality.
Secondary outcomes were incidence of ICU admission and surgery
and hospital length of stay. We conducted multilevel multivariate
regression analyses, accounting for patient and hospital clusters and
adjusting for demographics, CTAS score, comorbidities, admitting
department delay before evaluation by an emergency physician and
by another specialty, emergency department crowding, initial ED
orientation and handoff timing. We conducted sensitivity analyses
excluding patients that had an ED length of stay > 24 hours or events
that happened after 72 hours of hospitalization. Results: 21,136 ED
visits and 17,150 unique individuals were included in the study.
Median[Q1-Q3] age, Charlson index score,

door-to-emergency-physician time and ED length of stay were 71
[55-83] years old, 3[1-4], 48 [24,90] minutes, 20.8[9.9,32.7] hours,
respectively. In multilevel multivariate analysis (OR handoff/no hand-
off [CI95%] or GMR[SE]), handoff status was not associated with
mortality 0.89[0.77,1.02], surgery 0.95[0.85,1.07] or hospital length
of stay (-0.02[0.03]). Non-handed-off patients had an increased risk
of ICU admission (0.75[0.64,0.87]). ED occupancy rate was an inde-
pendent predictor of mortality and ICU admission rate irrespectively
of handoff status. Sensitivity and sub-group based analyses yielded no
further information.Conclusion:Emergency physicians’ handoffs do
not seem to increase the risk of severe in-hospital adverse events. ED
occupancy rate is an independent predictor of mortality. Further stud-
ies are needed to explore the impact of ED handoffs on adverse events
of low and moderate severity.
Keywords: communication, handoff, retrospective cohort study

MP39
Emergency department triage redesign: can elements designed
to improve department flow reduce door-to-ECG times in self-
presenting ED patients suspected of myocardial infarction?
M. Hewitt, MD, BMSc, B. Forestell, BSc, S. Mondoux, MD, MSc,
McMaster University, Hamilton, ON

Introduction: ST-Elevation Myocardial Infarction (STEMI) repre-
sents irreversible necrosis of myocardial tissue. Prompt
time-to-reperfusion in these patients is paramount in reducing mor-
bidity and mortality. This concept, time-to-reperfusion, is the prin-
ciple focus for improving STEMI care. Prioritizing diagnosis in
patients with high-risk cardiac features through rapid electrocardio-
gram (ECG) is essential, with gold standard time-to-ECG bench-
marked at 10-minutes. While substantial literature is established for
pre-hospital ECG interventions, there is a paucity of intervention
data for self-presenting patients. While evaluating these times within
our department, we conducted a redesign of the triage process. These
included nurses becoming the first contact and the addition of an extra
triage nurse. These changes provided the opportunity to evaluate
whether the redesign elements of the triage system meant to improve
department flow could improve other patient-centered outcomes,
namely time-to-ECG. Methods: The first fifty self-presenting
patients designated as “cardiac chest pain” in the month preceding
changes to the triage system were analyzed to create a baseline
time-to-ECG value. Following the alteration to our triage system,
three samples of the first 50 patient’s time-to-ECG were collected
at two, four and six months post-intervention and compared to pre-
intervention via non-paired t-test. Data was further stratified into per-
centages of patients receiving an ECG within 10-minute intervals
starting with 0-10 minutes. Proportions pre and post intervention
were then compared using z-scores. Results: A baseline pre-
intervention time-to-ECG value of 26.6 minutes was established.
Average post-intervention time-to-ECG was significantly reduced at
15.6min with a mean difference of -11.0min ± 3.0 (95% CI -16.0 –

(-5.0)). Interestingly, the proportion of ECGs performed under 20
minutes rose significantly from 58% to 81% (z=−3.2, p < 0.001)
while the increase in proportion of ECGs performed under 10 min-
utes from 26% to 37% was not statistically significant (z=−1.4).Con-
clusion: The results of this analysis suggest that the addition of an
extra triage nurse coupled with changing first point of ED contact
from the business clerks to triage nurses significantly reduced mean
time-to-ECG in self-presenting patients with chest pain deemed
high risk for cardiac causes. Additionally, these changes significantly
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increased the proportion of ECGs performed within 20 minutes of
ED arrival in these patients.
Keywords: chest pain, time-to-electrocardiogram, triage

MP40
What are the factors contributing tomedico-legal risk of proced-
ural interventions performed by physicians practicing emer-
gency medicine?
K. Lemay, P. Finestone, R. Liu, MCS, R. De Gorter, BSc, L. Calder,
MD, MSc, The Canadian Medical Protective Association, Ottawa,
ON

Introduction: Physicians who practice emergency medicine (EM)
often perform procedural interventions, which can occasionally result
in unintended patient harm. Our study’s objective was to identify and
describe the interventions and contributing factors associated with
medico-legal (ML) cases involving emergency physicians performing
procedural interventions. Methods: The Canadian Medical Protect-
ive Association (CMPA) is a not-for-profit, ML organization which
represented over 99,000 physicians at the time of this study. We
extracted five years (2014-2018) of CMPA data describing closed
ML cases involving procedural interventions (e.g. suturing, reducing
a dislocated joint) and excluding interventions related to pharmaco-
therapy (e.g. injection of local anesthetic), diagnosis (electrocardio-
grams) and physical assessments (e.g. ear exams), performed by
physicians practicing EM. We then applied an internal contributing
factor framework to identify themes. We analysed the data using
descriptive statistics. Results: We identified 145 cases describing
145 patients who had 205 procedures performed in the course of
their EM care. The three most common interventions were ortho-
pedic injury management (47/145, 32.4%), wound management
(43/145, 29.7%), and Advanced Cardiac Life Support (24/145,
16.6%). Out of 145 patients, 93.8% (136/145) experienced a patient
safety event, and 55.9% (76/136) suffered an avoidable harmful inci-
dent. One quarter of patients suffered mild harm (34/76, 25.0%),
18.4% of patients died, 14.5% suffered severe harm, and 13.2%mod-
erate harm. Peer experts were critical of 86/145 cases (59.3%) where
the following provider contributing factors were found: a lack of situ-
ational awareness (20/68, 29.4%), and deficient physician clinical
decision-making (54/68, 79.7%). Clinical decision-making issues
included a lack of thoroughness of assessment (33/54, 61.1%), failure
to perform tests or interventions (21/54, 38.9%), and a delay or failure
to seek help from another physician (17/54, 31.2%). Peer experts were
also critical of 48.8% of cases containing team factors (42/86) due to
deficient medical record keeping (26/42, 61.9%), and communication
breakdown with patients or other team members (25/42, 59.5%).
Conclusion: Both provider and team factors contributed to ML
cases involving EM physicians performing procedural interventions.
Addressing these factors may improve patient safety and reduce ML
risk for physicians.
Keywords: emergency physicians, medico-legal, procedural
interventions

MP41
Crowdsourcing to save lives: A scoping review of bystander alert
technologies for out-of-hospital cardiac arrest
A. Valeriano, BA, BSc, S. Van Heer, BSc, S. Brooks, MD, MHSc,
F. de Champlain, MD, B.Eng, Queen’s University, Kingston, ON

Introduction: Out-of-hospital cardiac arrest (OHCA) constitutes a
significant global health burden, with a survival rate of only

10-12%. Early intervention is vital but limited by ambulance response
times, low rates of bystander assistance, and access to AEDs. Smart-
phone technologies have been developed that crowdsource willing
volunteers to nearby OHCAs in order to initiate resuscitation prior
to ambulance arrival. We performed a scoping review to map the
available literature on these crowdsourcing technologies and com-
pared their key operational features. Methods: A search strategy
was developed for five online databases: Medline, Cochrane, Embase,
and Web of Science, as well as Google Scholar. We searched for pri-
mary studies and grey literature describingmobile phone technologies
that alerted users of nearby cardiac arrests in the community. Two
reviewers independently screened all articles and extracted relevant
study information. Subsequently, we performed a search of the Goo-
gle and Apple app stores, a general internet search, and consulted
experts to identify all available technologies that might not be
described in literature. We contacted developers for information on
technology use and specifications to create a detailed features table.
Results: We included 72 articles examining bystander alerting tech-
nologies from 15 countries worldwide, owing to the increasing
importance of this topic. We identified 25 unique technologies, of
which 18 were described in the included literature. Technologies
were either text message-based systems (n = 4) or mobile phone appli-
cations (n = 21).Most (23/25) used global positioning systems to direct
bystanders to victims and nearby AEDs. Response radii for alerts var-
ied widely from 200m to 10km. Some technologies had advanced fea-
tures such as video-conferencing with ambulance dispatch and
detailed alert settings. Not all systems required volunteers to have
first aid training. There were 18 studies examining effects on
bystander intervention, all of which showed significant improvements
using the technologies. However, only six studies assessed impact on
survival outcomes. Key barriers discussed included false positive
alerts, legal liability, and potential psychological impact on volunteers.
Conclusion: Our review provides a comprehensive overview of
crowdsourcing technologies for bystander intervention in
out-of-hospital cardiac arrest. Future work in this growing field
should focus on survival outcomes and methods of addressing barriers
to implementation.
Keywords: crowdsourcing, out-of-hospital cardiac arrest,
resuscitation

MP42
Evaluating clinical and situational factors related to the likeli-
hood of physician authorization for time-sensitive procedures
during mandatory paramedic patches
D. Kelton, BSc, MD, S. Doran, BA, BSc, MD, BEd, M. Davis, MD,
MSc, K. Van Aarsen, MSc, J. Momic, BSc, Western University,
London, ON

Introduction: Delegation of controlled medical acts by physicians to
paramedics is an important component of the prehospital care frame-
work. Where directives indicate that physician input is needed before
proceeding with certain interventions, online medical control (a
“patch”) exists to facilitate communication between a paramedic and
a Base Hospital Physician (BHP) to request an order to proceed
with that intervention. The clinical and logistical setting will contrib-
ute to the decision to proceed with or withhold an intervention in the
prehospital setting. The aim of this study was to examine the impact of
various clinical and situational factors on the likelihood of a patch
request being granted. Methods: Prehospital paramedic calls that
included a mandatory patch point (excluding requests exclusively for
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