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Objectives
• To discuss opportunities for health services
research in EM
• To describe how good EM HSR can help
advance our agenda of increasing
knowledge, improving patient outcomes,
and maybe improving our own morale!

Definition of Health Services
Research…there are many!
• …a multidisciplinary field of scientific investigation
that studies how social factors, financing systems,
organizational structures and processes, health
technologies, and personal behaviors affect
access to health care, the quality and cost of
health care, and ultimately our health and wellbeing. Its research domains are individuals,
families, organizations, institutions, communities,
and populations.

Definition of Health Services
Research…there are many!
• My definition: the study of the health system or
interventions targeted at the health system or
health care providers/institution level(s)
• Generally, the intervention does not target
individual patients, though the patient is often the
unit of analysis

Why is HSR particularly suited to
Emergency Medicine?
• Lack of longitudinal contact with patients
mean we focus on singular contacts with
groups of patients
• >95% loss to follow-up requires systemwide approach
• Heterogeneity of patient population (acuity,
problem-type), means most single problems
infrequently seen by emergency physicians

Health system and EDs:
like a mouse
sleeping with an
elephant?

EM health services research in
Canada
• Canada has a single universal coverage hospital
and ED system in each province
• No private hospitals, so all data feeds into
common provincial databases
• Data are anonymised, linkable; ED utilization,
hospital admissions, physicians’ billings, patients’
demographic characteristics, drug insurance use
in the elderly, home care etc

Uses of EM Health services
research 1
• Answering basic questions about who is
using emergency departments across a
system

Sometimes, your question may
seem obvious…
3. Find X.
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EM Health services research 2
• Establishing evidence on major causes of
overcrowding..

Emergency Department Contributors to
Ambulance Diversion: A Quantitative Analysis

Michael J. Schull, MD, MSc
Kate Lazier, BA
Marian Vermeulen, BNSc, MSc
Shawn Mawhinney, MD
Laurie J. Morrison, MD, MSc
From the Clinical Epidemiology
Unit and the Department of
Emergency Services, Sunnybrook and Women’s College
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Toronto, Ontario, Canada
(Schull, Vermeulen, Morrison);
the Division of Emergency
Medicine, Department of
Medicine (Schull, Mawhinney,
Morrison), and the Department
of Health Administration
(Schull, Vermeulen, Morrison),
University of Toronto, Toronto,
Ontario, Canada; and the
Faculty of Medicine, Dalhousie
University, Halifax, Nova
Scotia, Canada (Lazier).

See editorial, p. 477.

Study objective: We determine the relationship between physician, nursing, and
patient factors on emergency department use of ambulance diversion.
Methods: Data were collected at 1 ED in Toronto, Ontario, Canada, on the duration
of ambulance diversion during consecutive 8-hour intervals from January to
December 1999 (intervals=1,095). By using time series methods, the association
between ambulance diversion and nurse hours, physician on duty, and boarded
patients was determined. Covariates included patient volume, assessment time, and
boarding time.

What contributed most to overcrowding: factors
Results:patients,
A total of 37,999 patients
were treated in the ED
over the study period (2%
relating to walk-in
ambulance
patients,
major trauma, 16% ambulance arrivals, and 22% admitted). Nurse hours per interval
averagednurses
60. A mean of 3.2
patients were boarded in the ED each interval.
boarded patients,
oradmitted
physicians?
For admitted patients, the time from registration to admission order and from admis-

sion order to ED departure averaged 5.2 and 3.5 hours, respectively. There was no
ambulance diversion during 170 (15.5%) intervals, whereas 17 (1.5%) intervals were
continuously on diversion. In time series analyses, ambulance diversion increased
with the number of admitted patients boarded in the ED (6.2 minutes per patient; 95%
confidence interval [CI] 2.6 to 9.8 minutes), the number admitted per interval (4.6 minutes per patient; 95% CI 0.1 to 9.1 minutes), assessment time (9.9 minutes per hour;
95% CI 3.3 to 16.5 minutes), and boarding time (11.3 minutes per hour; 95% CI 5.6 to
17.0 minutes). Thirteen of 15 emergency physicians were not associated with ambulance diversion, 1 was associated with reduced use (–36.3 minutes; 95% CI –65.2 to
–7.5 minutes), and 1 was associated with increased use (47.6 minutes; 95% CI 4.5 to
90.6 minutes). ED nurse hours were not associated with diversion. Ambulance-delivered patient volume was associated with diversion (5.2 minutes per patient; 95% CI
2.7 to 7.8 minutes), but walk-in patients and patients with major trauma were not.

Schull MJ et al. Emergency Department Contributors to
Ambulance Diversion: A Quantitative Analysis. Ann Emerg Med
2003;41:467-476.

Multivariate analysis:
Association with overcrowding
• # walk-in patients (84% of ED patients)
– not associated

• # ambulance patients
– strongly associated

• Admitted patient factors all strongly
associated
– time until disposition decision
– time until departure to bed
– # admitted patients held in ED
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• Mythbusting…”crowding could be solved if
we could just divert more walk-in patients
with minor problems presenting to our
EDs…”

The Effect of Low-Complexity Patients on Emergency
Department Waiting Times
Michael J. Schull, MD, MSc,
FRCPC
Alex Kiss, PhD
John-Paul Szalai, PhD†

From the Institute for Clinical Evaluative Sciences, Toronto, Ontario, Canada (Schull, Kiss, Szalai);
the Clinical Epidemiology Unit (Schull, Kiss, Szalai) and Department of Emergency Services
(Schull), Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada;
and the Department of Medicine, University of Toronto, Toronto, Ontario, Canada (Schull).
†Deceased.

Study objective: The extent to which patients presenting to emergency departments (EDs) with minor
conditions contribute to delays and crowding is controversial. To test this question, we study the
effect of low-complexity ED patients on the waiting times of other patients.
Methods: We obtained administrative records on all ED visits to Ontario hospitals from April 2002 to
March 2003. For each ED, we determined the association between the number of new low-complexity
patients (defined as ambulatory arrival, low-acuity triage level, and discharged) presenting in each
8-hour interval and the mean ED length of stay and time to first physician contact for medium- and
high-complexity patients. Covariates were the number of new high- and medium-complexity patients,
mean patient age, sex distribution, hospital teaching status, work shift, weekday/weekend, and total
patient-hours. Autoregression modeling was used given correlation in the data.

Question: to what extent do ED patients with
minor conditions contribute to longer ED waiting
Results:
thousand ninety-fivewith
consecutive
8-hour intervals
at 110 EDs were
analyzed; 4.1 million
times
forOnepatients
more
serious
conditions?
patient visits occurred, 50.8% of patients were women, and mean age was 38.4 years. Low-,
medium-, and high-complexity patients represented 50.9%, 37.1%, and 12% of all patients,
respectively. Mean (median) ED length of stay was 6.3 (4.7), 3.9 (2.8), and 2.2 (1.6) hours for high-,
medium-, and low-complexity patients, respectively, and mean (median) time to first physician contact
was 1.1 (0.7), 1.3 (0.9), and 1.1 (0.8) hours. In adjusted analyses, every 10 low-complexity patients
arriving per 8 hours was associated with a 5.4-minute (95% confidence interval [CI] 4.2 to 6.0
minutes) increase in mean length of stay and a 2.1-minute (95% CI 1.8 to 2.4 minutes) increase in
mean time to first physician contact for medium- and high-complexity patients. Results were similar
regardless of ED volume and teaching status.
Conclusion: Low-complexity ED patients are associated with a negligible increase in ED length of stay
and time to first physician contact for other ED patients. Reducing the number of low-complexity ED
patients is unlikely to reduce waiting times for other patients or lessen crowding. [Ann Emerg Med.
2006;xx:xxx.]
0196-0644/$-see front matter
Copyright © 2006 by the American College of Emergency Physicians.
doi:10.1016/j.annemergmed.2006.06.027
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• Use power of linked admin databases to
study rare conditions, such as misdiagnosis
of critical illness:
– E.g. Subarachnoid hemorrhage
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Missed Diagnosis of Subarachnoid Hemorrhage in the
Emergency Department
Results: n=1,507 SAH over 3 years in entire province,
Marian J. Vermeulen, MHSc; Michael J. Schull, MD, MSc, FRCPC
misdiagnosis
rate: 5.4% (95% CI 4.3 – 6.6)
Background and Purpose—Subarachnoid hemorrhage (SAH) can be devastating, yet its initial presentation may be limited
Teaching
3.0%
to common symptoms and subtle signs, potentially leading to misdiagnosis. Little is known about population rates of
misdiagnosis
ofCommunity
SAH, or hospital factors that may contribute
to it. We estimated the population-based rate of missed

6.1%
SAH among emergency department (ED) patients and examined its relationship with hospital characteristics.
Methods—We studied persons admitted with a nontraumatic SAH to all Ontario hospitals over 3 years (April 2002 to
March 2005). SAH was defined as missed if the patient had an ED visit related to the SAH (based on a prespecified
definition) in the 14 days before admission. We examined the association between hospital teaching status and missed
SAH and explored whether annual ED volume of SAH or CT availability explained this association.
Results—Of 1507 patients diagnosed with SAH, 5.4% (95% CI, 4.3 to 6.6) had a missed diagnosis. The risk was
significantly higher among patients triaged as low acuity (odds ratio 2.65; 95% CI, 1.46 to 4.80), as well as in
nonteaching hospitals (adjusted odds ratio 2.12; 95% CI, 1.02, 4.44). Neither ED SAH volume nor on-site CT
availability explained the effect of teaching status.
Conclusions—About 1 in 20 SAH patients are missed during an ED visit. Lower acuity patients are at higher risk of
misdiagnosis, suggesting the need for heightened suspicion among patients with minimal clinical findings. The risk is also
greater in nonteaching hospitals, but this is not explained by the annual volume of SAHs seen in the ED or access to CT.
(Stroke. 2007;38:1216-1221.)

37% of missed SAH were originally seen in a different ED

Key Words: diagnosis ! health services research ! subarachnoid hemorrhage

S

ubarachnoid hemorrhage (SAH) is a serious condition
that frequently leads to neurological impairment and
death.1–3 The diagnosis can be challenging because headache
is the predominant symptom and often the only manifestation
of the condition,4 yet it is also a common benign complaint.5,6
Delays in diagnosis and treatment of SAH are associated with

certain hospital system factors associated with it. Specifically, we examined whether hospital teaching status, which
reflects a number of system-related differences in health care,
such as access to specific diagnostic technology and specialists, was associated with missed SAH and, if so, whether this
relationship could be explained by the annual volume of
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Adjusted odds ratios for risk of missed diagnosis of SAH (n!1465).

Why is the miss rate in non-teaching hospitals
higher?
• Volume-outcome effect?
– 29 EDs saw zero SAH over 3 years
– 147 ED SAH volume range: 1 to 49

• Less access to technology?
– Surveyed EDs in cohort (94% response rate)
– 14/14 teaching hospitals had on-site CT
– 27/58 (47%) non-teaching hospitals had access to CT

Why is the miss rate in non-teaching hospitals
higher?
• When volume and CT access added to
model, the increased risk of misdiagnosis in
non-teaching hospitals remained
unchanged.
• SAH misdiagnosis NOT explained by low
volume or access to CT scanners
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• Provide an evidence-base for health policy
• E.g. do ED waiting times actually matter?

RESEARCH
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ED patients
who times
wereandnot
admitted
to
Association
between waiting
short
term mortality
and hospital
admission
after departure
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of death
or hospitalization
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ED waiting times?
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Michael J Schull, senior scientist and 2010-11 Commonwealth Fund
1,2,3,4

Harkness fellow,

1,4,5,6,7

Marian J Vermeulen, epidemiologist,1,6 Therese A Stukel, senior scientist1,4,6

Design: 5 years of data, all higher volume EDs, controlled
for important confounders, databases included death
certificates so could include deaths in community as well.
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ABSTRACT
Objective To determine whether patients who are not
admitted to hospital after attending an emergency
department during shifts with long waiting times are at
risk for adverse events.
Design Population based retrospective cohort study
using health administrative databases.
Setting High volume emergency departments in Ontario,
Canada, fiscal years 2003-7.
Participants All emergency department patients who were
not admitted (seen and discharged; left without being
seen).
Outcome measures Risk of adverse events (admission to
hospital or death within seven days) adjusted for
important characteristics of patients, shift, and hospital.
Results 13 934 542 patients were seen and discharged
and 617 011 left without being seen. The risk of adverse
events increased with the mean length of stay of similar
patients in the same shift in the emergency department.
For mean length of stay ≥6 v <1 hour the adjusted odds
ratio (95% confidence interval) was 1.79 (1.24 to 2.59) for
death and 1.95 (1.79 to 2.13) for admission in high acuity
patients and 1.71 (1.25 to 2.35) for death and 1.66 (1.56
to 1.76) for admission in low acuity patients). Leaving
without being seen was not associated with an increase in
adverse events at the level of the patient or by annual
rates of the hospital.

with the problem of waiting times, policymakers in
Canada, Australia, and England5-7 have instituted
health reforms that include setting targets for the time
patients spend in the department. Recently, however,
the British government has rescinded National Health
Service (NHS) emergency department targets for lack
of “clinical justification.”8
The evidence on the impact of waiting times has
focused on high acuity patients. Long waiting times
are associated with delays in time sensitive treatments
for serious conditions typically requiring admission to
hospital.9 10 About 85% of patients attending an emergency department, however, go home after their visit,11
and whether waiting times adversely affect their outcomes is unknown. Long waiting times can delay
every stage of the visit, from initial assessment to treatment to final decision making to admission or discharge (patient disposition) and can alter clinicians’
routines and decision making.12 For patients, the frustration with long waits can cause up to 10% to leave
without being seen (that is, before seeing a physician,
without a diagnosis or treatment).12 Hence, long waiting times can alter the behaviour of both staff and
patients and lead to potentially adverse consequences.
Objectives
The National Quality Forum in the United States has

tainty surrounding outcomes in such patients. Our
results
suggest OF
thatCROWDING
individual for
patients
who leave
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Aw, shucks…
“We all know one atom of experience
isn’t“It’senough
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crap research
like this
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to when you
put ridiculous
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June
24
still gives me a sense of beauty and awe.”
Ben Goldacre, Bad Science, The Guardian June 11, 2011

Some final thoughts
• EM health services research essential to
improving clinical services, and developing
sound policy
• Can start with local data available at your
hospital (often hidden data sources)
• Build a strong team (statistician)
• Invest in training, ensure strong mentorship
• Choose research questions carefully
• Research topic  passion

Go Raibh Maith Agat!

Questions?

We’d like to open the floor to shorter speeches disguised as questions.

