
developed for management of SR-related concussions (SRC) are
widely used for all concussion patients. This study aimed to identify
whether there are clinically relevant differences in patient and injury
characteristics between SRC and those occurring outside of SR activ-
ities. Methods: Adults ( >17 years) presenting from April 2013 to
April 2015 with a concussion to one of three EDs with Glasgow
coma scale score ≥13 were recruited by on-site research assistants.
Data on patient characteristics (i.e., age, sex, employment, lifestyle,
relevant medical history), ED presentation (i.e., EMS arrival, hours
since injury, CTAS, Glasgow Coma Scale score) and injury character-
istics (i.e., activity leading to injury, loss of consciousness [LOC], signs
and symptoms [scored using the Rivermead Post-Concussion Ques-
tionnaire], and health-related quality of life [from the 12-Item
Short Form Health Survey [SF-12]) were collected from structured
interviews and the ED chart. Dichotomous and categorical variables
were compared using Fisher’s exact test; continuous variables were
compared using t-tests or Mann-Whitney tests, as appropriate.
Results: In total, 248 patients were enrolled (47% male, median
[IQR] age: 35 [23, 49]). Patients with SRC were younger (median:
23.5 years vs 35 years; p < 0.001), more likely to be a student (31%
vs 8%; p > 0.001), and more likely to exercise regularly (89% vs
66%; p = 0.001). Patients with SRC were less likely to present during
the daytime (66% vs. 77%; p = 0.022), less likely to have a history of
mental health issues (18% vs 33%; p = 0.011) and had significantly
higher median SF-12 physical components scores (55.5 [IQR: 51.4
to 57.8] vs. 53.5 [IQR: 45.5 to 56.7]; p = 0.025). All other characteris-
tics were similar between the two groups. Conclusion: Although dif-
ferences in demographics and lifestyle have been identified between
patients sustaining a SRC and those concussed during other activities,
injury characteristics, such as presentation acuity, proxies for severity,
and signs and symptoms, were similar in both groups. Further analysis
to assess whether the demographic and lifestyle differences affect clin-
ical outcomes, such as time to symptom resolution, between these two
groups is required to assess if sport-based treatment guidelines are
appropriate for all patients.
Keywords: concussion, emergency department, mild traumatic brain
injury
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Can the HINTS exam rule out stroke in those with vertigo? A
systematic review and meta-analysis
R. Ohle, MBChB, MSc, R. Montpellier, MD, V. Marchadier, MD,
A. Wharton, MD, S. McIsaac, BSc, MBChB, MEd, Health Science
North, Sudbury, ON

Introduction: Acute vestibular syndrome (AVS - vertigo, nystagmus,
head motion intolerance, ataxia, and nausea/vomiting) is a subset of
patients presenting with vertigo. They are most often due to benign
vestibular neuritis but can be a sign of a vertebrobasilar stroke. The
HINTS (head impulse test, nystagmus, positive test of skew) exam
has been proposed as an extremely accurate bedside test to rule out
stroke in those presenting with AVS. Is the HINTS exam compared
to MRI sufficiently sensitive to rule out vertebrobasliar stroke in an
adult population presenting to the emergency department with
AVS. Methods: We searched in Pubmed, Medline, Embase, the
Cochrane database, and relevant conference abstracts from 1968 to
December 2018 and performed hand searches. No restrictions for
language or study type were imposed. Relevant studies were reviewed
and data was extracted by two independent reviewers. Gold standard
in ruling out stroke was; Negative late acute (72 hrs–10d) cranial

MRI with DWI OR Negative early acute (0–72hrs) cranial MRI
plus negative follow-up cranial MRI or clinical follow-up for TIA/
stroke of ≥3 months. Included studies were prospective or retrospect-
ive with patients presenting with acute vestibular syndrome. Studies
combined if low clinical and statstitical heterogeonity. Study quality
was assessed using the QUADAS tool. Random effects meta analysis
using Revman 5 and SAS9.3 was performed. Results: 6 studies with
715 participants were included( QUADAS 12/14 SD 1.2). Average
study length 5.3 years ( STD 3.3 years) . Prevalence of vertebrobasilar
stroke ranged 9.3-76% (Mean 39.1% SD 17.1). The most common
diagnosis were vertebrobasilar stroke (Mean 34.8% SD 17.1%), per-
ipheral cause (Mean 30.9% SD 16%). Intra cerebral haemorrhage
(Mean 2.2%, SD 0.5%). Neurologist/neuro ophthalmologist per-
formed the exam in 5/6 studies. 1 study reported a kappa between
emergency medicine physician and neurologist of 0.24-0.41. The
HINTS exam had a sensitivity of 96% (CI 95% 0.92-0.98, I2-0%),
Specificity 91.4% (CI 95% 64.5-98.4% I2 94%). Positive likelihood
ratio 11.9 ( CI 95% 2.9-48.8) and a negative likelihood ratio of 0.04
( CI 95% 0.01– 0.14). Conclusion: The HINTS exam has excellent
diagnostic accuracy for ruling out stroke when performed by a
neurologist. The lack of ER proven diagnostic accuracy and high
prevalence of serious diagnosis in those presenting with acute vestibu-
lar syndrome suggests care should be taken in ruling out central cause
of dizziness in this population.
Keywords: head impulse test, nystagmus, positive test of skew
(HINTS), vertigo
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Can clinical examination alone rule out a central cause for acute
dizziness?
R. Ohle, MBChB, MSc, A. Regis, BSc, O. Bodunde, BSc, R. LePage,
BSc, Z. Turgeon, BSc, J. Caswell, PhD, S. McIsaac, BSc, MBChB,
MEd, M. Conlon, PhD, Health Science North, Sudbury, ON

Introduction: The vast majority of patients presenting with dizziness
to the emergency department (ED) are due to a benign self-limiting
process. However, up to 5% have a serious central neurological
cause. Our goal was to assess the sensitivity of clinical exam for a cen-
tral cause in adult patients presenting to the emergency department
with dizziness.Methods: At a tertiary care ED we performed a med-
ical records review (Sep 2014-Mar 2018) including adult patients with
dizziness (vertigo, unsteady, lightheaded), excluding those with symp-
toms >14days, recent trauma, GCS < 15, hypotensive, or syncope/loss
of consciousness. 5 trained reviewers used a standardized data collec-
tion sheet to extract data. Individual patient data were linked with the
Institute of Clinical Evaluation Science (ICES) database. Our out-
come was a central cause defined as: ischemic stroke (IS), transient
ischemic attack (TIA), brain tumour, intra cerebral haemorrhage
(ICH), or multiple sclerosis (MS) diagnosed on either neurology
assessment, computed tomography, magnetic resonance imaging, or
diagnostic codes related to central causes found within ICES. A sam-
ple size of 1,906 was calculated based on an expected prevalence of 3%
with an 80% power and 95% confidence interval to detect an odds
ratio greater than 2. Univariate analysis and logistic regression were
performed.Results: 3,109 were identified and 2,307 patients included
(mean 57 years SD ± 20, Female 59.1%,Kappa 0.91). 62 central causes
(IS 56.5%, TIA 14.5%, Tumour 11.3%,MS 9.7%, ICH 6.5%) of diz-
ziness were identified. Imaging was performed in 945(42%) and neur-
ology assessment in 42 (1.8%). ICES yielded no new diagnoses of a
central cause for dizziness. Multivariate logistic regression found 11
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high-risk findings associated with a central cause; history of IS/TIA
(OR 3.8 95%CI 1.7-8.2), cancer (OR 3.2 95%CI 1.4-7.2), dyslipide-
mia (OR 2.3 95%CI 1.2-4.4), symptoms of visual changes (OR 2.1
95%CI 1.5-6.3), dysarthria (OR 9.1 95%CI 3-27.4), vomiting (OR
2 95%CI 1-3.7), motor deficit (OR 7.7 95%CI 2.9-20.2), sensory def-
icit (OR 28.9 95%CI 7.4-112.9), nystagmus (OR 3.3 95%CI 1.6-6.7),
ataxia (OR 2.5 95%CI 1.3-4.9) and unable to walk 3 steps unaided
(OR 3.4 95%CI 1.4-8.5). Absence of these findings had a sensitivity
of 100% (95%CI 92.5-100%) for ICH, IS, Tumour and 95.2%
(86.5-98.9) if including TIA and MS. Specificity was 51.5% (95%
CI 49.4-53.6%). Conclusion: Clinical exam is highly sensitive for
identifying patients without a central etiology for their dizziness.
Keywords: clinical exam, decision aid, vertigo
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Does my dizzy patient need a computed tomography of the
head?
R. LePage, BA, A. Regis, BA, O. Bodunde, BA, Z. Turgeon, BA,
R. Ohle, MBChB, MSc, MA, Northern Ontario School of Medicine,
Sudbury, ON

Introduction: Dizziness is among themost common presenting com-
plaints in the emergency department (ED). Although the vast major-
ity of these cases are the result of a benign, self-limiting process, many
patients undergo computed tomography (CT) of the head. The
objective of this study was to define the yield of and diagnostic accur-
acy of CT in dizziness in addition to defining high-risk clinical fea-
tures predictive of an abnormal CT. Methods: At a tertiary care
ED we performed a medical records review from Jan 2015-2018
including adult patients with a triage complaint of dizziness (vertigo,
unsteady, lightheaded), excluding those with symptoms >14days,
recent trauma, GCS < 15, hypotensive, or syncope/loss of conscious-
ness. Five trained reviewers used a standardized data collection sheet
to extract data. Our outcome was a central cause defined as: cerebro-
vascular accident (CVA), brain tumor (BT) or intracranial haemor-
rhage (ICH) diagnosed on CT or magnetic resonance imaging.
Univariate analysis/logistic regression were performed and odds ratios
reported. A sample size of 796 was calculated based on an expected
prevalence of 5% with an 80% power and 95% confidence interval
to detect an odds ratio greater than 2. Results: 2310 patients were
recruited, 800 (35%) underwent CT head, 471(59%) female and a
mean age of 62.8 years (+/−17.5 years). The top three diagnoses for
patients undergoing CT were peripheral vertigo/benign positional
vertigo (153 – 19%), vertigo not-otherwise-specified (137 – 17%)
and dizziness not-otherwise-specified (137 – 17%). The number of
CT scans considered abnormal was 30 (3.7%). The top three
diagnoses for patients with an abnormal CT were CVA (22 – 75%),
BT (9 – 26%) and ICH (6-17%). High risk clinical findings associated
(p < 0.001) with an abnormal head CT were dysmetria, objective
motor neurological signs, positive Rhomberg, ataxia and inability to
walk 3 steps. Objective motor neurological signs (OR 8.4 [95% CI
3.27-21.72]) and ataxia (OR 3.4 [95% CI 1.62-7.41]) were both inde-
pendently associated with an abnormal CT. Patients without any high
risk findings on exam had a 0.7%(3/381 – 2 CVA,1Tumour) probabil-
ity of an abnormal CT. Sensitivity of CT for a central cause of dizzi-
ness was 71.43%(95%CI 55.4-84.3%), specificity 100%(95%CI
99.5-100%). Conclusion: Current rate of imaging in dizziness is
high and inefficient. CT should be the first imaging test in those
with high-risk clinical features, but a normal result does not rule
out a central cause.

Keywords: cerebrovascular accident, computed tomography, vertigo

LO52
Classification versus prediction of mortality using the Systemic
Inflammatory Response score and quick Sepsis-related Organ
Failure Assessment scores in patients with infection
D. Lane, PhD, S. Lin, MDCM, MSc, D. Scales, MD, PhD, Univer-
sity of Calgary, Calgary, ON

Introduction: Despite their widespread use, measures of classifica-
tion accuracy (i.e. sensitivity and specificity) have several limitations
that conceals relevant information and may bias decision-making.
Assessing the predictive ability of clinical tools instead may provide
more useful prognostic information to support decision-making, par-
ticularly in an Emergency setting.We sought to contrast classification
accuracy versus predictive ability of the Systemic Inflammatory
Response Syndrome (SIRS) and quick Sepsis-related Organ Failure
Assessment (qSOFA) Sepsis scores for determining mortality risk
among patients with infection transported by paramedics. Methods:
A one-year cohort of patients with infections transported to the Emer-
gency Department by paramedics was linked to in-hospital adminis-
trative databases. Hospital mortality was determined for each
patient at the time of discharge. We calculated sensitivity and specifi-
city of SIRS and qSOFA for classifying hospital mortality across dif-
ferent score thresholds, and estimated discrimination (assessed using
the C statistic) and calibration (assessed visually) of prediction. Predic-
tion models for hospital mortality were constructed using the aggre-
gated SIRS or qSOFA scores for each patient as a predictor, while
accounting for clustering by institution and adjusting for differences
in patient age and sex. Predicted and observed risk were plotted to
assess calibration and change in risk across levels of each score.
Results: A total of 10,409 patients with infection who were trans-
ported by paramedics were successfully linked, with an overall mortal-
ity rate of 9.2%. The median SIRS score among non-survivors was 2,
while the median qSOFA score was 1. SIRS score had higher sensitiv-
ity estimates than qSOFA for classifying hospital mortality at all
thresholds (0.11 – 0.83 vs. 0.08 – 0.80), but the qSOFA score had bet-
ter discrimination (C statistic 0.76 vs. 0.71) and calibration. The risk of
hospital mortality predicted by the SIRS score ranged from 6.6-24%
across score values, whereas the risk predicted by the qSOFA score
ranged from 8.6-53%. Conclusion: Assessing the SIRS and qSOFA
scores predictive ability reveals that the qSOFA score provides more
information to clinicians about a patient’s mortality risk despite hav-
ing worse sensitivity. This study highlights important limitations of
classification accuracy for diagnostic test studies and supports a shift
toward assessing predictive ability instead. Character count 2490
Keywords: diagnostic accuracy, risk prediction, sepsis
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The correlation of workplace-based assessments with periodic
performance assessment of emergency medicine residents
L. Collings, BSc, A. Szulewski, MD, MHPE, W. Hopman, MA,
A. Hall, MD, MMed, Queen’s University, Kingston, ON

Introduction: Competency-based medical education (CBME) relies
on pragmatic assessment to inform trainee progression decisions. It
is unclear whether face-to-face workplace-based assessment (WBA)
scoring by faculty reflects their true perception of trainee competence,
as many factors influence individual assessments. To better defend
competence committee decisions, it is critical to understand how
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