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JOURNAL FOCUS

Emergency medicine is a specialty which closely reflects societal challenges and consequences of public
policy decisions. The emergency department specifically deals with social injustice, health and economic
disparities, violence, substance abuse, and disaster preparedness and response. This journal focuses on
how emergency care affects the health of the community and population, and conversely, how these societal
challenges affect the composition of the patient population who seek care in the emergency department.
The development of better systems to provide emergency care, including technology solutions, is critical to
enhancing population health.
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Introduction: Our goal was to assess whether use of a standardized clinical protocol improves
efficiency for patients who present to the emergency department (ED) with symptoms of transient
ischemic attack (TIA).

Methods: We performed a structured, retrospective, cohort study at a large, urban, tertiary care
academic center. In July 2012 this hospital implemented a standardized protocol for patients with
suspected TIA. The protocol selected high-risk patients for admission and low/intermediate-risk
patients to an ED observation unit for workup. Recommended workup included brain imaging, vascular
imaging, cardiac monitoring, and observation. Patients were included if clinical providers determined
the need for workup for TIA. We included consecutive patients presenting during a six-month period
prior to protocol implementation, and those presenting between 6-12 months after implementation.
Outcomes included ED length of stay (LOS), hospital LOS, use of neuroimaging, and 90-day risk of
stroke or TIA.

Results: From 01/2012 to 06/2012, 130 patients were evaluated for TIA symptoms in the ED, and
from 01/2013 to 06/2013, 150 patients. The final diagnosis was TIA or stroke in 45% before vs. 41%
after (p=0.18). Following the intervention, the inpatient admission rate decreased from 62% to 24%
(p<0.001), median ED LOS decreased by 1.2 hours (5.7 to 4.9 hours, p=0.027), and median total
hospital LOS from 29.4 hours to 23.1 hours (p=0.019). The proportion of patients receiving head
computed tomography (CT) went from 68% to 58% (p=0.087); brain magnetic resonance (MR)
imaging from 83% to 88%, (p=0.44) neck CT angiography from 32% to 22% (p=0.039); and neck MR
angiography from 61% to 72% (p=0.046). Ninety-day stroke or recurrent TIA among those with final
diagnosis of TIA was 3% for both periods.

Conclusion: Implementation of a TIA protocol significantly reduced ED LOS and total hospital LOS.
[West J Emerg Med. 2018;19(2)216-223.]
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INTRODUCTION

Transient ischemic attack (TIA) affects 0.3% of the
United States population annually and is associated with high
risk for stroke or cerebrovascular accident.! The risk of
subsequent ischemic stroke is up to 5% in the first 48 hours,
and up to 12% within the first 30 days.*’

Data has shown that urgent workup and treatment can
minimize this risk.> % %1% Therefore, the early stages of TIA
represent a tremendous opportunity for stroke prevention.
Many TIA patients present to, or are referred to, the
emergency department (ED), and for many healthcare systems
the ED represents both the point of first healthcare contact and
location for initial workup. However, it is unclear if the
emergent workup is best performed in the ED, inpatient unit,
or on an outpatient basis.!""!> Some healthcare systems have
developed rapid TIA outpatient clinics,'*!” but these are not
widely available in the U.S. As a result, many patients in U.S.
systems receive inpatient hospitalization, and recent study
results point to a significant increase in admit rates for TIA.!*!1°

In our hospital we noted substantial variability in workup,
both in types of testing and in ED and in-patient length of stay
(LOS). In addition, it appeared that there were opportunities to
streamline care and improve our ability to risk-stratify patients.
Therefore, to optimize quality and efficiency, in 2012 we
developed a protocol-based pathway for acute TIA management
(Figure). This pathway was based upon existing guidelines
including those from the American Heart Association®® (AHA)
(published in 2009). These highlighted the value of clinical
information in risk stratification; brain imaging (including
magnetic resonance imaging), and cerebrovascular imaging. In
particular, they included recommendations regarding the use of
the ABCD2 score for risk stratification; therefore, these were
included in our pathway.

Finally, other studies had suggested that an ED
observation unit (EDOU) may provide an optimized pathway
for TIA evaluation, and so we incorporated its use for selected
patients.!”-2!-22 While less common in other countries, EDOUs
are increasingly used in the U.S. for patients who require more
than a brief ED stay but less than 24 hours of observation or
urgent diagnostics.”? Our EDOU was managed by a nurse
practitioner (NP) who was empowered to guide patients who
would likely require more than 24 hours for their workup,
based on availability of hospital resources at the time. In this
analysis, we evaluated whether we could use this pathway to
provide consistent streamlined care with shorter LOS without
increasing 90-day stroke risk.

METHODS
Study Design

We performed a retrospective cohort analysis of patients
presenting during the six-month time period before protocol
implementation (see Figure for protocol), and then the same

Population Health Research Capsule

What do we already know about this issue?
Patients with transient ischemic attack
(TIA) are often admitted. Some studies have
suggested that ED observation units can
provide appropriate care more efficiently.

What was the research question?

What would be the impact on patients’
length of stay and outcomes if we were to
implement a TIA protocol incorporating an
ED observation unit?

What was the major finding of the study?
Our protocol provided the same high-quality
care with reduced length of stay, and no
increased risk.

How does this improve population health?
TIA protocols using ED observation units
can provide safe and efficient care, returning
patients home more quickly, and freeing
hospital capacity for patients with greater
inpatient needs.

six-month time period the following year (six months after
protocol implementation). The research protocol was approved
by the institutional review board (IRB).

Study Setting

This study took place at a large, urban, tertiary, academic
hospital with approximately 1,000 inpatient beds and
approximately 100,000 ED visits per year.

Population

Patients with suspected TIA were eligible if they
presented to our ED (either primarily or in transfer) and if
clinical providers determined that a TIA workup was
necessary. To capture all eligible patients, we used a number
of overlapping methods. First, we queried a hospital-based
centralized electronic data registry using the following /CD-9
codes between January 1, 2011, and December 31,2013:
Intracranial Hemorrhage (ICH): 430-432.9; Acute Ischemic
Stroke 434.91; and Transient Ischemic Attack (TIA) 435.9. We
included the diagnosis of ICH to capture the possibility that
some patients may have presented with TIA symptoms but
were ultimately diagnosed with ICH. Second, we queried our
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TIA protocol

Patient admitted to EDOU for TIA workup if ALL of the following criteria are met:
1. EM attending determines patient requires TIA workup.
2. Neurologic symptoms have resolved.
3. Neurologic exam is at baseline.

4. \Vital signs are stable (SBP<180).

TIA protocol:
1. Consult neurology resident, including the word “TIA" on text page
Labs per TIA protocol: Cardiac enzymes, CBC, coags, Chem10, lipid panel, HgbA1c
ECG
IV placement
Continuous cardiac monitoring for duration of ED visit (patients can travel off monitor)
Brain Imaging:
a. MRI brain with DWI: first line
b. CT head: second line UNLESS contraindication to MRI
7. Vascular Imaging:
a. MRA head/neck: first line
b. CTA head/neck: second line UNLESS contraindication to MRA
c. Carotid duplex: third line UNLESS contraindication to MRA and CTA
8. Cardioembolic work-up: Neurology resident will recommend if high suspicion. Transthoracic ECHO
(TTE) to be performed IF the OBS NP feels this can be accomplished in the remaining time in ED OBS.
Results to be followed up by stroke service attending. Outpatient Holter monitor to be placed or ordered
prior to discharge if suspicion of arrhythmia remains high despite negative telemetry recording.

® oW

Admission Criteria. The following types of patients will likely require admission and should not be discharged
without the agreement of the stroke attending and the EM attending:

= 50% stenosis of the blood vessel that might explain symptoms

Ischemic lesion on MRI or CT scan

More than one TIA in the past month

ABCD2 score = 6-7

Medical instability (e.g., new onset atrial fibrillation, uncontrolled hypertension)

Completion of the necessary workup as an outpatient cannot be easily or effectively arranged.

DO WN =

Following a negative workup:
1. Neurology resident will discuss all cases with Stroke Consult Service attending
2. Stroke attending will discuss all TIA patients with ED neurclogy resident and either see the patient in
OBS or refer to TIA clinic within 7 days
a. ABCD?2 score 2-5: referral for TIA clinic within 4 days
b. ABCD2 score 0-1: referral for TIA clinic within 7 days
c. Migraine or other low probability spell: referral for non-urgent Neurology clinic or PCP follow-up
3. For patients, not currently on anti-thrombotic therapy, patients with suspicion of TIA and without
contraindication to anti-thrombotic therapy will be started on ASA 81 mg per day.

Figure. Protocol for transient ischemic attack (TIA).

hospital’s ongoing AHA Get-With-The-Guidelines® data included the term “TIA.” Fourth, we queried our ED
collection, a prospectively collected cohort of all patients with  electronic record for all patients receiving neurology
stroke or TIA.?* Third, we queried our ED electronic record consultation. Most of the patients captured by this criterion
for all patients with chief complaint or final diagnosis that did not actually present with TIA (as they included all
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ABCD? Score

Risk Factor Points Score

Age > 60 1
Blood Pressure at Time of First Evaluation

Systolic BP > 140 mm Hg OR Diastolic BP > 90 mm Hg 1
Clinical Features of TIA (choose one)

Unilateral weakness 2

Speech impairment without weakness 1
Duration

TIA duration > 60 minutes 2

TIA duration 10-59 minutes 1
Diabetes by History or Labs 1
Total ABCD2 Score (range 0-7) -

Figure. Continued.

neurology consultations), but this method provided a wide net
(maximal sensitivity) for all those presenting with TIA
symptoms, even if the workup ultimately yielded an alternate
diagnosis (such as brain tumor or intracerebral hemorrhage).

A physician then reviewed each medical record to
determine whether patients truly had TIA symptoms and
whether symptoms had resolved at the time of evaluation. We
included patients if clinical providers evaluated and worked
up the patient for TIA. For patients with multiple visits, we
collected data on the first visit only, and recorded the
following visits as adverse events if within the given
timeframe of data collection.

Study Protocol

We performed a structured chart review, collecting data on
patient demographics, imaging, workup, ED LOS, and hospital
LOS. Two physicians abstracted data. Demographics collected
included age, sex, presenting features, and past medical history.
We calculated the primary outcome LOS, based on times of
registration and transfer — all abstracted electronically;
therefore, no inter-rater agreement was calculated. Imaging data
included all brain and vascular imaging. Data were collected on
workup including any echocardiography or Holter monitoring.
We captured final diagnoses of the clinical providers (after the
ED workup). Neuroimaging was reviewed for clinically
relevant findings (such as ischemic stroke, carotid artery
stenosis, tumor, etc). In addition, the physician reviewer
independently determined a likely final diagnosis. To evaluate
outcome and adverse events, we reviewed the electronic record
for followup outpatient visits and inpatient visits, up to 90 days

after initial presentation. This electronic record review included
data from our hospital as well as six other local hospitals
covered by the same IRB.

Data Analysis

We performed statistical analysis using SAS version 9.4
(SAS Institute, Cary NC). Continuous variables were
summarized using median with inter-quartiles and compared
using Wilcoxon rank-sum tests. We summarized categorical
data using frequency and percentage and compared them using
Fisher’s exact tests. A two-sided p-value 0.05 or less was
considered statistically significant.

RESULTS

Our search strategy yielded 3,388 visits, of which 989 (29%)
were overlapping. After removing these and repeat visits, 2,399
unique visits remained, of which 1,043 occurred during the time
period of analysis. After chart review, 280 patients were found to
have presented with transient neurologic symptoms that received
evaluation for TIA; 130 patients were worked up for TIA before
and 150 after protocol implementation. Table 1 shows the
demographics of these two cohorts.

To determine whether our intervention was associated
with any changes in processes of care, we examined admission
patterns, workup, and outcomes (Table 2). We found that
patients admitted to ED observation increased from 27% to
72% (p<0.001). This was associated with a decrease in
inpatient admissions from 62% to 24% (p<0.001). Median
total hospital LOS (including time in ED, observation, and
inpatient) also decreased from 29.4 (interquartile ration [IQR]
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Table 1. Demographics of study population presenting with transient neurologic symptoms.
Variable Pre-intervention; n= 130 Post-intervention; n= 150 P value
Age, years; median (IQR) 70 (58-79) 68 (52- 79) 0.16
Sex, Male (%) 67 (52) 73 (49) 0.72
Diabetes (%) 29 (22) 20 (13) 0.059
Initial SBP, mmHg Median (IQR) 152 (134-172) 150 (129-172) 0.54
Initial DBP, mmHg Median (IQR) 81 (71-90) 80 (70-90) 0.81
ABCD2 score 0.43
0-1 (%) 2 3
2-5 (%) 72 78
6-7 (%) 26 19

18.1-54.8) hours to 23.1 (IQR 15.9-35.7) hours (p=0.019).

To examine whether there was a change in type of
patients chosen for TIA workup (for example, providers
increasing sensitivity by including lower probability TIA
patients for workup), we examined the frequency with
which final diagnosis was in fact TIA. We found that the
distribution of final diagnosis was quite similar (p=0.19)
with 45% TIA diagnosis before and 41% after. Of those
ultimately found not to have a TIA, similar frequencies of
alternative diagnoses were found (Table 2).

We noted that the majority of patients, both pre and
post intervention, received brain imaging (99%) and
vascular imaging (92%). For brain imaging, 52% of
patients received both head computed tomography (CT)
and brain magnetic resonance imaging (MRI), while only
4% received both CT angiography (CTA) and MR
angiography (MRA). As our observation protocol included
preferential use of MRI over CT, we examined whether
head CT use changed. Use of head CT decreased from 68%
to 58% (p=0.11) and from 32% to 22% (p=0.078) for neck
CTA. Yield of various modalities (frequency with which a
clinically-relevant, positive finding was diagnosed) is
shown in Table 3. Significant findings on head CT were
typically findings suggestive of recent infarction.
Significant findings on CTA and MRA were typically
findings of vascular stenosis or occlusions.

To examine whether our intervention, and its associated
shorter LOS, led to higher risk of adverse outcomes, we
evaluated risk of TIA or stroke within 90 days of presentation.
Table 4 shows that short-term stroke and recurrent TIA rates
were approximately 3% both pre and post intervention.

DISCUSSION

Overall we found that implementation of a TIA clinical
pathway, incorporating the use of an ED observation unit for
selected patients, shortened hospital LOS, and we found no
evidence for increased risk of followup stroke.

After this study was completed, the American College
of Emergency Physicians (ACEP) published guidelines for
TIA management.? These guidelines suggested not using
the ABCD?2 score to determine which patients could be
discharged from the ED before a complete workup, instead
highlighting the value of urgent imaging. As the American
Heart Association suggests, there is substantial value in
using a tissue-based definition of TIA rather than time-
based, a definition requiring brain imaging to evaluate for
signs of areas of infarct.? In addition, many authors have
found that clinical prediction scores that do not use imaging
(such as the ABCD2 scores) do not appear adequately
sensitive to safely guide which patients can be discharged
prior to urgent evaluation.?

We note that we did not (either before or after
implementation of our clinical pathway) use the ABCD2 or
another clinical score to discharge patients prior to urgent
workup. Instead, our clinical pathway used this score to
stratify which patients could receive their workup in an
EDOU rather than as an inpatient. In fact, the ACEP
guidelines included many elements that we had already
included, such as “when feasible, physicians should obtain
MRI with diffusion-weighted imaging (DWI) to identify
patients at high short-term risk for stroke;” “When feasible,
physicians should obtain cervical vascular imaging to
identify patients at high short-term risk for stroke;” and “a
rapid ED-based diagnostic protocol may be used to
evaluate patients at short-term risk for stroke,”” As a
result, our clinical pathway, although designed before these
guidelines were published, remains concordant with them
and remains in place today. It is also concordant with many
suggested pathways in the literature.?

Many centers have studied the optimal location for TIA
workup. These have included outpatient TIA clinics where
assessment, workup, diagnosis and treatment can be
efficiently performed. These may reduce unnecessary or
avoidable hospital admissions.'*?” Such clinics may be less
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Table 2. Processes of care.

Pre-intervention; n=130 Post-intervention; n= 150 P value
Disposition <0.001
Discharged home from ED (%) 15 (11) 5(3)
Admit ED obs (%) 35 (27) 108 (72)
Admit inpatient (%) 80 (62) 36 (24)
Workup
Head CT (%) 88 (68) 87 (58) 0.087
Neck CTA (%) 41 (32) 33 (22) 0.039
Brain MRI (%) 108 (83) 132 (88) 0.44
Neck MRA (%) 79 (61) 108 (72) 0.046
Carotid US (%) 14 (11) 15 (10) 0.99
Echocardiography (%) 50 (38) 52 (35) 0.36
Holter monitor while admitted 39 (30) 38 (25) 0.015
Holter planned after discharge 9(7) 20 (13) 0.42
Length of stay
ED LOS in hours; median (IQR) 5.7 (4.0-7.8) 4.9 (3.5-6.4) 0.027
ED OBS LOS in hours, of those admitted to obs; median (IQR) 10.7 (6.0-17.3) 15.6 (8.8-20.5) 0.034
N=46 N=124
Inpatient LOS in hours, of those admitted; median (IQR) 39.1 (20.3-84.3) 61.8 (39.4-98.2) 0.057
N=84 N=37
Total Hospital LOS in hours; median (IQR) 29.4 (18.1-54.8) 23.1 (15.9-35.7) 0.019
Final diagnosis (%) 0.18
TIA 59 (45) 61 (41)
Stroke 19 (15) 15 (10)
ICH 0(0) 0(0)
Migraine 6 (5) 4 (3)
Infection 0 (0) 0(0)
Tumor 0(0) 3(2)

ED, emergency department; OBS, observation unit; CT, computed tomography, CTA, computed tomography angiography; MR,
magnetic resonance imaging; MRA, magnetic resonance angiography; US, ultrasound; LOS, length of stay; IQR, interquartile range;

ICH, intracranial hemorrhage.

common in the U.S. than in countries with single-payer
healthcare systems. Others have studied the use of EDOUs,
typically structured as an ED or inpatient unit but designed
for patients who need more than an initial ED workup, but
less than 24 hours of observation or evaluation. These can
be lower cost (to the healthcare system) than an inpatient
admission, and are increasing in popularity in the U.S.?
Some have found that these EDOUs can minimize inpatient
admission for lower risk TIA patients in a safe manner.'® 22
Our results are consistent with these findings. It appears
that urgent workup of low- and intermediate-risk patients
can be safely performed in an EDOU, reserving high-
acuity, in-hospital beds for just the highest risk patients or
those with clinically significant findings on workup. Such
efforts successfully reduced not just hospital admissions,

but total hospital LOS for all patients, while ensuring all
necessary workup was performed in the acute setting.

One common limitation in TIA studies is that they
often include only those patients with final diagnosis of
TIA. However, many patients present with symptoms
concerning for TTA, who are later determined to have an
alternate diagnosis. The strength of this study is that we
included all patients for whom ED providers suspected
TIA. However, as a result only about half of patients finally
did have TTA, similar to other findings.?® %’ One interesting
finding was that while use of head CT was reduced,
approximately half of patients still received one. Many
patients received brain imaging with both CT and MRI,
which may expose patients to avoidable radiation risk, as
CT did not appear to offer additional information beyond
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Table 3. Yield of neuroimaging: For the purposes of this analysis, imaging was operationally defined as "positive” if there were clinically
relevant findings such as ischemic stroke, carotid artery stenosis, or tumor.

Imaging modality Pre-intervention Post-intervention P value
Head CT positive 3/89 (3%) 4/89 (4%) 0.99
Brain MRI positive 33/109 (30%) 29/131 (22%) 0.18
Neck CTA positive 21/40 (53%) 10/33 (30%) 0.063
Neck MRA positive 12/79 (15%) 6/108 (6%) 0.042
Carotid US positive 7/15 (47%) 5/15 (33%) 0.71

CT, computed tomography, CTA, computed tomography angiography; MRI, magnetic resonance imaging; MRA, magnetic resonance

angiography; US, ultrasound.

Table 4. Adverse events in those with final diagnosis of transient ischemic attack.

Variable Pre-intervention; n= 59 Post-intervention; n= 61 P value
Followup at our hospital outpatient neuro clinic (%) 25 (42) 31 (51) 0.37
Recurrent TIA within 90 days (%) 2 (3) 0(0) 0.24
Stroke within 90 days (%) 0 (0) 2(3) 0.50

what MRI could provide. It may be that providers wished
to obtain head CT to screen for an emergent process before
initiating the observation protocol and awaiting MRI
(which takes much longer).

LIMITATIONS

Our study had a number of limitations. First, it was
limited to a single center, and our care pathways may not be
the same as at other centers. Second, observational studies
comparing before/after change implementation run the risk of
other changes in clinical care happening at the same time.
However, we are not aware of any changes in national or local
recommendations for TIA workup during the time frame of
this study. Third, adjudication of which patients truly had a
TIA can be subject to inter-rater variability, which has been
shown to be significant in several other studies.’®*!' Fourth, as
this was a retrospective study, our followup was limited to
hospital records at our hospital and six other affiliates. We
may have missed that some patients developed adverse events
that were managed at other hospitals, or doctor offices. Fifth,
we were unable to evaluate changes in cost, as cost data is
typically not publicly available at our center.

CONCLUSION

In conclusion, we found that implementation of an ED
observation-based TIA pathway led to shorter length of stay,
with no evidence for increased risk of follow-up stroke.
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Introduction: The prehospital decision of whether to triage a patient to a trauma center can be difficult.
Traditional decision rules are based heavily on vital sign abnormalities, which are insensitive in predicting
severe injury. Prehospital lactate (PLac) measurement could better inform the triage decision. PLac’s
predictive value has previously been demonstrated in hypotensive trauma patients but not in a broader
population of normotensive trauma patients transported by an advanced life support (ALS) unit.

Methods: This was a secondary analysis from a prospective cohort study of all trauma patients
transported by ALS units over a 14-month period. We included patients who received intravenous access
and were transported to a Level | trauma center. Patients with a prehospital systolic blood pressure <

100 mmHg were excluded. We measured PLac’s ability to predict the need for resuscitative care (RC)
and compared it to that of the shock index (SI). The need for RC was defined as either death in the
emergency department (ED), disposition to surgical intervention within six hours of ED arrival, or receipt
of five units of blood within six hours. We calculated the risk associated with categories of PLac.

Results: Among 314 normotensive trauma patients, the area under the receiver operator characteristic
curve for PLac predicting need for RC was 0.716, which did not differ from that for Sl (0.631) (p=0.125).
PLac = 2.5 mmol/L had a sensitivity of 74.6% and a specificity of 53.4%. The odds ratio for need for RC
associated with a 1-mmol/L increase in PLac was 1.29 (95% confidence interval [CI] [0.40 — 4.12]) for
PLac < 2.5 mmol/L; 2.27 (1.10 — 4.68) for PLac from 2.5 to 4.0 mmol/L; and 1.26 (1.05 — 1.50) for PLac
=4 mmol/L.

Conclusion: PLac was predictive of need for RC among normotensive trauma patients. It was no
more predictive than SI, but it has certain advantages and disadvantages compared to Sl and could
still be useful. Prospective validation of existing triage decision rules augmented by PLac should be
investigated. [West J Emerg Med. 2018;19(2)224-231.]

INTRODUCTION heavily on vital sign abnormalities to identify patients in

The decision of whether to triage an injured patient to a  need of a trauma center. Shock index (SI) is one vital-sign
trauma center can be difficult, and most emergency medical marker that has been identified as an early predictor of
system (EMS) agencies rely on standardized decision- severe injury. However, multiple studies have demonstrated
making systems.! Traditional trauma triage systems rely that vital signs are limited in this role.!*
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Field measurement of serum lactate concentration could be
of potential benefit in accurately identifying patients with more
severe injury and need for resuscitative care (RC). Lactic acid is
a byproduct of anaerobic metabolism and is a marker of
inadequate tissue oxygenation or shock. Technological
advancements have led to the development of rapid, portable,
lactate assays, permitting lactate measurement in the prehospital
and early clinical setting. Previous studies have demonstrated
that elevated prehospital and emergency department (ED)
lactate levels are predictive of poor outcomes in several
populations: septic patients, cardiac arrest patients, and general
medical patients.”'’ Prehospital lactate has also been validated
in two populations of patients selected for severe injury: those
transported by helicopter and those with prehospital
hypotension (systolic blood pressure < 100 mmHg).!*!8

However, the prognostic utility of a prehospital lactate level
has not been studied systematically in a population of
normotensive trauma patients encountered by ground advanced
life support (ALS) crews. Of particular interest is the question
of whether the test can risk-stratify normotensive trauma
patients and retain specificity for the need for RC when applied
to a much broader population with a lower overall prevalence of
severe injury than those previously studied. (Note: For the
purposes of this paper, the term “normotensive” should be taken
to mean any patient with systolic blood pressure > 100 mmHg.)
We sought to determine the test characteristics of prehospital
lactate levels for predicting need for resuscitative care among a
broad population of normotensive trauma patients being
transported by ground ALS units.

METHODS

This study was approved by the University of Washington
Institutional Review Board. It was a retrospective analysis of a
prospective cohort study of all trauma patients transported by
ground ALS units of the Seattle Fire Department between June
24,2011, and August 21, 2012. In this two-tiered EMS system,
ALS treatment and transport to a trauma center is triggered by a
significant mechanism of injury, Glasgow Coma Scale < 12,
vital-sign abnormalities, neurovascular deficits, and injury
pattern, in keeping with Washington State Department of Health
Prehospital Trauma Guidelines." Patients excluded from lactate
measurement were those with age less than 15 years; obvious
isolated, penetrating head trauma; drowning; asphyxia caused by
hanging; burns greater than 20% body surface area; or known
prisoner status. We also excluded patients with prehospital
systolic blood pressure < 100 mmHg because they had already
been analyzed in a prior study with this population showing
strong correlation between lactate and outcomes.!” This allowed
our study to determine the lactate test characteristics among a
population that might not be preferentially transported to a
high-level trauma center.

Serum lactate levels were drawn upon placement of an
intravenous line. A drop of blood was placed on a test strip, which

Population Health Research Capsule

What do we already know about this issue?
Prehospital triage decisions for trauma
patients are based on vital signs, but this
misses some injuries. Prehospital lactate
measurement could improve this process.

What was the research question?

How predictive is prehospital lactate in
predicting severe injury in normotensive
trauma patients?

What was the major finding of the study?
Prehospital lactate was predictive of severe
injury with reasonable sensitivity and specificity.

How does this improve population health?
This will help inform EMS medical directors of
the potential benefits and risks of incorporating
prehospital lactate measurement into their
trauma triage protocols.

was inserted into a handheld measurement device (Lactate Pro,
Arkray Inc., Kyoto, Japan). The Lactate Pro meter is similar in
size and operation to the glucometers used by our EMS agencies
and has a run time of 60 seconds.?* EMS and hospital providers
recorded the test result in the patient’s chart but were instructed
not to change care based on the number. Data were entered into a
local database created specifically for study of prehospital lactate
performance. All ALS patients in this catchment area were
transported to a single Level I trauma center, Harborview Medical
Center. Clinical variables from the time period after ED arrival
through death or hospital discharge were obtained by review of
electronic health records.

The primary clinical outcome of interest was need for RC.
This was defined as death in the ED, disposition to operating
room or interventional radiology within six hours, or transfusion
of five units of any blood product within six hours of ED arrival.
This outcome was used in the prior study of prehospital lactate in
hypotensive trauma patients.'” It is used here both for consistency
to facilitate comparison of results to the prior study and because
we believe it accurately defines a population of injured patients
that requires high-level trauma care.

In the primary analysis, we defined the normal distribution
of prehospital lactate. Subsequently, we evaluated its ability to
predict the need for RC and compared it to the same predictive
ability of shock index (SI = heart rate [HR] / systolic blood
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pressure [SBP]) by calculating the area under the curve of the
receiver operator characteristic (AUROC) for each. The
AUROCs were compared using the DeLong-DeLong-Clarke-
Pearson method.?! We also calculated the sensitivity and
specificity of a prehospital lactate level of 2.5 mmol/L or
greater. This cutoff has been previously validated in trauma
populations and was chosen to maximize the generalizability of
our results.'*> The optimal cutoff point for the study population
was also calculated by selecting the point visually determined to
most closely represent an inflection point in the ROC curve that
minimized loss of sensitivity but maximized specificity.

In planned secondary analyses, the AUROCs were
calculated and compared in the predefined subpopulations of
blunt and penetrating injury patients. We also calculated the
AUROC:s for prehospital lactate and SI for predicting the
alternative outcomes of moderate and severe injury, as defined
by injury severity score (ISS) > 9 and 15, respectively. These
cutoffs were chosen because they have been used historically
to represent moderate and severe injury and have been
validated to be useful surrogates for patients who will benefit
from triage to a trauma center.?*

Finally, we did an exploratory analysis to further
investigate the relationship between prehospital lactate and
likelihood of need for RC. For this analysis, a multivariate
logistic regression was performed that included need for RC
as its outcome and a linear spline of lactate with knots at 2.5
and 4 mmol/L as the predictor of interest. We chose this model
to allow for a possible non-linear relationship between lactate
concentration and risk of need for RC. Cutpoints were
previously validated in unrelated studies, indicating that they
represent separation points of trauma patients with different
outcomes.”” We used Wald tests to determine significance.

RESULTS

We screened 371 patients for enrollment, and 314 were
included in analysis. Of the 57 excluded patients, 50 were
excluded for a missing prehospital lactate. The reason given
for a missing lactate in those 50 patients was paramedic failure
to run the test in 19 patients; ongoing cardiopulmonary
resuscitation in 12 patients; unsecure scene in three patients;
unstable vital signs in three patients; prolonged extrication in
two patients; immediate adjacency to the trauma center in one
patien;, and device malfunction in one patient. No reason was
provided for eight patients. We also excluded seven patients
who were missing a recorded initial HR or SBP necessary to
calculate SI. Figure 1 summarizes inclusion/exclusion
numbers. Demographic, injury, and hospital data for all
included patients are summarized in the table.

The AUROC for prehospital lactate prediction of need for
RC was 0.716 (95% confidence interval [CI] [0.632 — 0.800])
and for SI was 0.631 (95% CI [0.537 — 0.724]) (Figure 2). The
AUROOC for prehospital lactate did not differ from that for SI
(p=0.125). Among normotensive patients, a prehospital lactate

level of 2.5 mmol/L or greater had a sensitivity of 74.6% and
specificity of 53.4% for predicting need for RC. Increasing the
lactate cutoff level to 3.0, where there is an inflection point in
the ROC curve, resulted in improvement in specificity (66.9%)
with only modest change in sensitivity (70.9%). In this
population, SI of 0.9 or greater (a commonly recognized
marker for severe injury in trauma patients) had low
sensitivity for predicting need for RC (30.8%) but high
specificity (89.9%). Being positive for either prehospital
lactate level of 2.5 mmol/L or greater or SI of 0.9 or greater
had only slightly different sensitivity (77.6%) and specificity
(49.8%) than with prehospital lactate prediction alone.

Looking at each of the individual outcomes defining need
for RC, prehospital lactate had similar predictive power for
each. The AUROC for predicting need for emergent surgery
was 0.721 (95% CI[0.630 — 0.811]), for predicting transfusion
of five units of blood products was 0.785 (95% CI [0.669 —
0.901]) and for predicting death in the ED was 0.863 (95% CI
could not be calculated, because there was only one event).

Among the 260 blunt injury patients, the AUROC for
prehospital lactate prediction of need for RC was 0.732 (95%
CI[0.637 — 0.827]), which was not significantly different from
that for SI at 0.657 (95% CI [0.545 — 0.769]) (p=0.121). Among
the 54 penetrating injury patients, the AUROC for prehospital
lactate was 0.636 (95% CI[0.473 —0.798]) and for SI was
0.550 (95% CI1[0.374 — 0.726]) (p=0.478). In predicting the
secondary clinical outcome of moderate injury (ISS > 9), the
AUROC for prehospital lactate was 0.592 (95% CI [0.528 —
0.655]) and for SI was 0.594 (95% CI [0.530 — 0.657])
(p=0.954). In predicting severe injury (ISS > 15), the AUROC
for prehospital lactate was 0.648 (95% CI [0.580 — 0.716]) and
for SI was 0.647 (95% CI [0.576 — 0.718]) (p=0.979).

In the exploratory analysis, the odds ratios for need for
RC associated with a 1-mmol/L increase in prehospital lactate
concentration was 1.29 (95% CI [0.40 — 4.12], p=0.666) for
lactate levels less than 2.5 mmol/L, 2.27 (95% CI [1.10 —
4.68], p=0.027) for lactate levels between 2.5 and 4.0 mmol/L,
and 1.26 (95% CI [1.05 — 1.50], p=0.011) for lactate levels
greater than 4.0 mmol/L.

DISCUSSION

In this retrospective cross-sectional analysis of
normotensive trauma patients who met criteria for ALS
transport, prehospital lactate concentration as measured by a
handheld, point-of-care (POC) assay was predictive of the
need for RC. Lactate offered no significant performance
benefit over shock index by AUROC. However, we propose
that it has several advantages over SI. First, it is less prone to
error and easier to calculate in real-time during a patient
transport. Second, a PLac cutoff of 3.0 offered superior
sensitivity (70.9%) over the commonly used SI cutoff of 0.9
(30.8%). Though this came at a modest cost in specificity
(66.9 vs. 89.9%), the emphasis for a screening tool in this
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371 patients
screened

57 excluded:
50 missing lactate

7 missing shock index data

314 included

265 not requiring
resuscitative care

49 requiring resuscitative care

43 taken emergentlyto OR or IR

16 received 2 5 units any blood product
1 diedin ED

Figure 1. Cohort of patients enrolled in a study of the relationship between prehospital lactate levels and the need for resuscitative care.
OR, operating room. IR, interventional radiology. ED, emergency department.

population is to avoid false-negatives. Third, because
prehospital lactate has been demonstrated to be a useful
adjunct in the triage of hypotensive ALS transports, its use in
normotensive ALS transports could simplify protocols to
include a prehospital lactate for any ALS transport. These
advantages should be weighed against the disadvantages of
cost of equipment and assay, requirement for training,
additional time to run the assay, and potential distraction from
directly caring for the patient.

The POC meter used in this study cost approximately
$300 and required about $2 per use as a disposable cartridge.
Our results are similar to those previously seen in hypotensive
trauma patients, though each test (prehospital lactate and SI)
had slightly lower AUROCS in this non-hypotensive
population, likely owing to the rarer need for RC. This is the
first prehospital study to examine the ability of prehospital
lactate to risk-stratify normotensive trauma patients.

The lactate cutoff of 2.5 mmol/L that has been validated
in other trauma populations had a high sensitivity at 75% and
maintained specificity at 53%. This indicates that the test may
have future value in decreasing undertriage without paying a
heavy price in overtriage. One of the critical questions in
extending the application of this test to a lower-acuity trauma
population than previously studied is whether there would be a
major decrease in specificity. Raising the cutoff level to 3.0
mmol/L led to a large increase in specificity with only a small
cost paid in sensitivity in this population. However, it is
important to note that the same is likely not true in the larger
population that includes hypotensive patients. Prospective
testing would be needed in the target population with specific
comparison of a triage protocol incorporating the prehospital
lactate to current triage guidelines.

In the subpopulation secondary analyses, prehospital
lactate maintained a high AUROC for both blunt and
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Table. Demographic, injury, and hospital data of included patients

Characteristic Study population (n=314)
Age, years, median (IQR) 35.5 (25-51)
Male, n (%) 228 (72.6)
Race, n (%):
White 181 (57.6)
Black 47 (15.0)
Hispanic 20 (6.4)
Asian 3(4.1)
Pacific Islander 1(3.5)
Native American 5(1.6)
Other 1(0.3)
Unknown 6 (11.5)
Mechanism of injury, n (%):
Blunt 260 (82.8)
Fall 68 (21.7)
Motor vehicle collision 66 (21.0)
Pedestrian struck 38 (12.1)
Assault 28 (8.9)
Bicycle collision 23 (7.3)
Motorcycle collision 19 (6.1)
Other blunt injury 25 (8.0)
Penetrating 54 (17.2)
Gunshot wound 29 (9.2)
Stab wound 21(6.7)
Other penetrating injury 4 (1.3)
Injury severity score, median (IQR) 9 (5-19)
Initial emergency department laboratory values:*
Hematocrit, median (IQR) 40 (37-43)
International normalized ratio, median (IQR) 1.0 (1.0-1.1)
pH, median (IQR) 7.35 (7.30-7.41)
Hospital lactate concentration, mmol/L, median (IQR) 3.0(2.2-4.7)
Emergency department care:
Crystalloid volume infused in first 6 hours, mL, median (IQR) 1,500 (1,000-2,100)
Received pRBC transfusion in first 6 hours, n (%) 30 (9.6)
Outcomes
Emergency department length of stay, minutes, median (IQR) 258 (184-391)
Death in emergency department, n (%) 1(0.3)
Hospital length of stay, hours, median (IQR) 44 .1 (7.1-155.5)
Intensive care unit days, median (IQR) 0 (0-2)
In-hospital mortality, n (%) 15 (4.8)
Hospital discharge location if alive, n (%):
Home / self-care 236 (75.2)
Skilled nursing facility 26 (8.3)
Inpatient rehabilitation center 11 (3.5)
Other 12 (3.8)
Not documented 29 (9.2)

IQR, interquartile ratio, pRBC, packed red blood cells.
*Many laboratory values were not run in all patients, resulting in absence of reported values ranging from <1% (hematocrit) to 56%
(hospital lactate concentration).
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Figure 2. Receiver operator characteristic curves for the prediction of need for resuscitative care by prehospital lactate level and shock index.

penetrating patients. Prehospital lactate had no significant
difference in performance compared to SI in the blunt or
penetrating injury population, though there was a p-value of
0.121 trending toward superior performance in blunt injury. It
is difficult to interpret these results in light of the smaller
subgroup sample sizes and unknown power due to the lack of
prior data in this population, particularly in the penetrating
injury group. However, given that most triage criteria direct all
penetrating injuries proximal to the knee or elbow to trauma
centers already, the test performance comparison in this group
might be less relevant.

When examining the prediction of the secondary clinical
outcomes of moderate and severe injury (ISS > 9 and 15),
prehospital lactate had markedly worse performance. The
reasons for this are unclear but could include the fact that
hypotensive patients were excluded, making a high ISS more

likely representative of extremity and facial injuries less likely
to cause shock and limiting the utility of lactate measurement.
However, ultimately the high ISS outcome has been used in
prior studies as a surrogate measurement predictive of need
for RC; in our study, the lactate concentration was directly
measured against clinical need for RC, making the primary
analysis more impactful than this one.

The exploratory analysis showed that increases in
prehospital lactate were associated with increased risk of need
for RC only above lactate levels of 2.5 mmol/L. It also
showed there is more risk associated with a 1-mmol/L increase
in lactate concentration in the range of 2.5 to 4.0 mmol/L, and
the increase in risk decreases in the higher lactate ranges. This
is both logical, given the relatively high baseline risk
associated with any lactate > 4.0, and in keeping with prior
findings in a hypotensive trauma population.'’
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In conjunction with previous studies on prehospital lactate
in trauma patients, these findings suggest that prehospital lactate
could improve overall triage for ALS patients, and we suggest
that it should be investigated prospectively as a rapid test in the
field to identify occult shock. Among patients meeting local
criteria for ALS transport, future investigation should test the
integration of prehospital lactate into existing field triage
decision rules to determine accuracy in the decision to transport
to a trauma center. To account for the possible lack of
improvement provided by prehospital lactate testing in the
normotensive ALS transport population, future trials should
include a planned subgroup analysis of normotensive patients.
If found to be beneficial, testing could also be investigated for
use by basic life support (BLS) providers to identify patients
with occult shock requiring ALS transport, given that the tasks
required for testing are within the BLS skillset. The role of the
test should be further investigated primarily to prevent
undertriage, as its test characteristics show that this would likely
come at a relatively low cost of overtriage, even among
normotensive trauma patients. A positive result could also hold
promise for triggering more aggressive field treatment,
including the earlier use of prehospital blood products in EMS
systems with the capability to do so, though this would also
require further study.

LIMITATIONS

This study has several limitations. First, although the data
were collected prospectively, this is a retrospective analysis,
which limits some of the granularity of the data. Second,
because we lacked the ability to determine specific operative
procedures being performed, we used disposition to OR within
six hours as a surrogate for surgical hemorrhage control. This
would inadvertently include the uncommon patient
undergoing a non-emergent surgical procedure within six
hours of ED arrival, such as open reduction internal fixation,
but that would only bias the results towards a worse sensitivity
for prehospital lactate. Third, the definitions for the composite
outcome of need for RC were chosen subjectively. They were
chosen both for ease of comparison to prior literature and
because the authors felt they accurately represented a
population requiring higher-level trauma care, but it could be
argued that this is not an optimally targeted population.

Fourth, this study still only included patients meeting
ALS criteria in a two-tiered system. It is important to note
that, although this population includes normotensive trauma
patients, the findings could not be extended to the population
transported by BLS in our system. Furthermore, the impact
of inclusion of prehospital lactate into any triage protocol
would need to be investigated prospectively before it could
be recommended for implementation. Fifth, while the lactate
meter used in the study is Clinical Laboratory Improvement
Amendment-waived, it is no longer commercially available.
The Lactate Pro is operated identically to the POC glucose

meter used on ambulances with minimal operational error.
The devices are robust and reliable with a low failure rate.?
During the study period, the meter did not require
calibration. Future lactate meters available for prehospital
use may be more complicated both in their operation and
their administrative overhead.

Finally, we did not have access to all prehospital data, so
we were unable to compare the performance of the current
triage algorithm to what the performance would have been
with a triage algorithm incorporating the prehospital lactate
data. This study also has several important strengths, including
prospective collection of the data and the single receiving
center for patients, enhancing the collection of detailed
in-hospital data.

CONCLUSION

In conclusion, this study suggests that prehospital lactate
could be useful in risk-stratifying normotensive trauma
patients. Prospective validation of existing triage decision
rules augmented by prehospital lactate should be a focus of
future investigation.
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Introduction: Food insecurity is a significant issue in the United States and is prevalent in
emergency department (ED) patients. The purpose of this study was to report the novel use of an
integrated electronic medical record (EMR) order for food resources, and to describe our initial
institutional referral patterns after focused education and implementation of the order.

Methods: This was a retrospective, observational study, describing food-bank referral patterns
before and after the implementation of dedicated ED education on the novel EMR order for food
resources.

Results: In 2015, prior to formal education a total of 1,003 referrals were made to the regional

food bank, Second Harvest Heartland. Five referrals were made from the ED. In 2016, after the
educational interventions regarding the referral, there were 1,519 referrals hospital-wide, and 55
referrals were made from the ED. Of the 1,519 referrals 1,129 (74%) were successfully contacted by
Second Harvest Heartland, and 954 (63%) accepted and received assistance.

Conclusion: Use of the EMR as a tool to refer patients to partner organizations for food resources is
plausible and may result in an increase in ED referrals for food resources. Appropriate education is
crucial for application of this novel ED process. [West J Emerg Med. 2018;19(2)232-237.]

INTRODUCTION

The United States Department of Agriculture (USDA)
defines food insecurity as “limited or uncertain availability of
nutritionally adequate and safe foods, or limited or uncertain
ability to acquire acceptable foods in socially acceptable
ways”.! Food insecurity is prevalent in the U.S., affecting
12.7% of the population in 2016.> The impact of food insecurity
can be pervasive and has been described by the World Health
Organization as a key social determinant of health.?

The prevalence of hunger and the impact of food
insecurity in the emergency department (ED) is clinically
important and likely underestimated.*’ One study reported that
23.7% of ED patients reported hunger or food insecurity in the
year prior, and nearly 18% of patients chose medicine over

food during that same time period. Many of these patients
reported the belief that this decision resulted in illness, ED
visits, and hospitalization.’

To address such issues, healthcare institutions reportedly
are partnering with food resources for their patients.® But if
these services are to reach the patients, referrals must be
initiated by staff or accessed directly by the patient/client. While
our institution has partnered with the food bank Second Harvest
Heartland since 2010, referrals from the ED were made
infrequently. In 2015 a novel referral model was developed in
the form of an electronic medical record (EMR) order by which
ED providers could easily refer patients for food resources.
Targeted education of the ED staff on food insecurity and
instruction on the use of the EMR order was also performed.
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The purpose of this study was to report the novel use of an
integrated EMR order for food resources, and to describe our
initial institutional referral patterns after focused education
and implementation of the order.

METHODS
Study Setting and Population

This is a retrospective, observational study, describing
food-bank referral patterns before (2015) and after (2016)
the implementation of dedicated ED education on the novel
EMR order for food resources. The study population was an
urban, county ED with greater than 110,000 annual visits.
This study was deemed exempt from review by our
institutional review board.

Description of Food Services and Food Bank

Feeding America is a network of food banks, food
pantries, and meal programs providing food and services in
the U.S. It is the nation’s largest organization to support
hunger relief. Second Harvest Heartland, a midwestern
member of Feeding America, is one of the nation’s largest
food banks, and supports over 1,000 food shelves and other
partner programs that distribute food to over 532,000
individuals in Minnesota and western Wisconsin annually.

Our institution and Second Harvest Heartland have partnered
to provide food assistance to our patients since 2010. As a result
of this relationship, healthy food is available in our clinics in the
form of bagged groceries, and on site through an institutional
food shelf. Patients are able to receive food through clinics, at
discharge from an inpatient stay, or delivered to their homes
through a community paramedic program or visiting nurses.

The Institutional Referral Program

To determine eligibility for food services referrals in our
institution, staff or providers screen patients for food insecurity
with two questions. This two-question screening tool is a
validated, abbreviated version of the 18-item U.S. Household
Food Security Scale (HFSS), which is used to monitor national
food security. ° For purposes of our referral program, we
modified the screening questions to be dichotomous yes/no
responses from the validated responses: often, sometimes, or
never. The questions included (1) “Within the past 12 months
we worried whether our food would run out before we got
money to buy more;” and (2) “Within the past 12 months the
food we bought just didn’t last and we didn’t have money to get
more.” In its validation cohort, an affirmative response to either
question yielded a sensitivity of 97% and specificity of 83%,
compared to the gold-standard, full 18-item HFSS.

If deemed food insecure by this screening process, providers
will then order a “referral for food” in the EMR to connect the
patient to Second Harvest Heartland for support. The patient must
consent to the referral and state what specific contact information
they are comfortable sharing with the partner organization. This

Population Health Research Capsule

What do we already know about this issue?
The prevalence of hunger and the impact

of food insecurity in the ED is a clinically
important issue and likely underestimated.
Food insecurity is prevalent in the U.S. and
affected 12.7% of the population in 2016.

What was the research question?

The purpose of the study was to report the
use of an integrated electronic medical
record order for food resources and to
describe our initial referral patterns.

What was the major finding of the study?
After focused education, ED referrals to the
regional food bank increased from five in
2015 to 55 in 2016. Hospital-wide referrals
increased from 1,003 in 2015 to 1,519 in 2016.

How does this improve population health?
The implementation of an integrated order
in the electronic medical record for food
resources is plausible and may increase ED
use of food security resources.

referral provides the patient’s contact information to Second
Harvest Heartland through an automated fax. The food bank staff
will then assist the patient in enrolling in federal nutrition
programs (see Table 1 for details), in addition to locating their
neighborhood food shelves and meal programs, and arranging
free produce distribution that they can access on a monthly basis.

Though initially intended for clinic and inpatient use, starting
in 2015 this order became available for use in the ED (Figure). To
advertise the referral program, focused information sessions were
added to the emergency medicine resident educational
conferences in late 2015, and to the new resident orientation,
starting in 2016. In addition to this, semi-annual updates are
integrated into the resident conferences, and the details of the
referral patterns are distributed to faculty. Laminated placards
were distributed in the ED to encourage discussions with patients
about food security. All ED personnel were encouraged to use the
referral order, including ED faculty physicians, residents,
physician assistants, nursing staff, social workers, ED
registration, and financial support staff. Institutional financial
counselors were unforeseen allies with the program, as their
workflow typically incorporated several questions that touched on
financial and food security issues.
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Table 1. Most frequent electronic medical record orders for food resources
Food resource referrals - 2016

Pediatrics clinic 438
Internal medicine clinic 140
Family medicine clinic 246

Emergency department
Psychiatry clinic

55 (25 Attending Physicians, 22 Resident Physicians, 8 Physician Assistants)
52

Data Analysis

All data analysis was descriptive, using counts and
proportion as appropriate. We described the frequency of food
resource referrals before and after the implementation of an
ED EMR order for food resources.

RESULTS

From January through December 2015 (preceding ED
education on the EMR referral order), a total of 1,003 referrals
were made to Second Harvest Heartland; only five were made
from the ED. From January 2016 through December 2016 (after
education regarding the EMR referral), there were 1,519 referrals
hospital-wide, and 55 referrals were made from the ED. Table 2
outlines details of the frequency of EMR order use from all
clinical sites. Of the 1,519 referrals, 1,129 (74%) were
successfully contacted by Second Harvest Heartland, and 954

Ol e

(63%) accepted and received assistance. Of the referred and
successfully contacted households, 92% were connected with at
least one new form of food assistance. This assistance included
new information about geographically individualized food
shelves, meal sites, and produce distribution. Of households
eligible for the Supplemental Nutrition Assistance Program, 76%
completed applications to the federal entitlement program.
Additional details of the type of assistance patients received is
detailed in Table 3.

DISCUSSION

This study sought to determine whether ED referrals for
food resources for patients with food insecurity would
increase after the implementation of an EMR referral order, as
well as to introduce provider education about this referral
program. To our knowledge, we report the first experience
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Table 2. List of food programs and whom they support

Name (acronym) Description Mothers & Seniors Nutrition Foodbanks
children support
Supplemental Formerly known as food stamps; now benefits are provided X X X
Nutrition Assistance through an electronic card. SNAP can be used to purchase food
Program (SNAP) at grocery stores.
The Emergency Food The USDA buys food and distributes to individual states through X X X X
Assistance Program food banks.
(TEFAP)
The Commodity Nutritious USDA foods are distributed to low-income seniors to X X X
Supplemental Food supplement their diets.
Program (CSFP)
The Child and Adult Provides aid to child- and adult-care institutions with nutritious foods X X X X
Care Food Program
(CACFP)
The National School Federally-assisted meal program providing nutritionally balanced, X X
Lunch Program low-cost or free lunches to children in public and nonprofit private
(NSLP) schools
The School Breakfast ~ Federally-assisted meal program providing nutritionally balanced, X X
Program (SBP) low cost or free lunches to children in public and nonprofit private
schools. Some states have provided additional funding to provide
universal, free breakfast for children.
The Summer Food A program that reimburses community organizations for hosting free X X
Service Program meals for children under age 18 when they no longer have access to
(SFSP) free and reduced-cost school lunch during the summer.
Women, Infants, and  Provides support for low-income, pregnant, breastfeeding and X X

Children (WIC)

postpartum women and children up to age 5. This program is more

nutrition-centered than SNAP as it includes check-ups, nutrition

education, and supplemental foods.

with such an institutional EMR order for food resources in the
ED. While previous studies have documented the prevalence
and ramifications of food insecurity in the ED,*” the
availability of a provider-driven order to improve this
condition has not been previously documented.

Although food resources are available through a variety of
federal and state programs, healthcare providers may be
unaware of how to successfully connect patients with these
programs.'®!" Additionally, the details of the different
programs, and understanding which programs apply to whom,
can be unclear to patients and healthcare providers alike.
Therefore, we believe that referring those patients in need to
partners such as Second Harvest Heartland will likely be of
greatest benefit to the patients, as these partners focus on
one-on-one application assistance and navigation of programs,
rather than simply handing out brochures or blank applications
in the ED.

It is not surprising that using an EMR referral tool
improved access to food services in our patient population; the
benefit of EMR communication for connecting patients to
numerous types of medical and social services has been well
documented in the literature.'>'* We did, however, identify

certain issues with this referral process that are unique to food
referrals and unique to the ED. For example, in contrast to the
clinic setting where demographics and contact information is
updated prior to patient evaluation, in the ED this information is
frequently incomplete early in the patient’s visit. If the EMR
order was placed without accurate contact information, the
information provided to Second Harvest Heartland was also
incomplete. In the early stages of the ED referral, this led to a
disproportionate number of ED referrals lacking the necessary
contact information and thus these patients could not be
reached. After identifying this problem, the EMR order was
changed, requiring the provider to enter an address, phone
number, mobile number, or email address, ensuring proper
communication to the food bank for follow-up. Ongoing,
focused education was valuable in ensuring this aspect of the
order was completed for successful referrals.

Another important consideration identified during the
implementation of this process was realizing the knowledge
gaps regarding food insecurity in our ED. Screening for food
insecurity is not standardized at intake, nor is it part of the
registration/rooming process. As such, in faculty and resident
discussions surrounding use of the order, failure to consider
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Table 3. Types of assistance received as a result of the EMR food referral order
Assistance type* Number of eligible referrals % Eligible referrals
Community based referrals
Food shelf 829 88%
Fare for all 825 88%
SFSP / community meals 742 79%
NAPS 96 10%
wIC 45 4%
SNAP screenings
Already on SNAP 508 54%
SNAP application assistance % of 446 patients not previously enrolled
Completed applications 338 76%
Ineligible 99 22%
Not interested in applying 9 2%

EMR, electronic medical record; SFSP, Summer Food Service Program; NAPS, Nutritional Assistance Program for Seniors; WIC,
Women, Infants and Children; SNAP, Supplemental Nutritional Assistance Program.

*May be eligible for one or more.

food security as part of the ED assessment of patients was
perceived to be a key limiting factor in making the food
referral. Second Harvest Heartland began systematically
visiting clinics and educating staff directly regarding the EMR
order; while this helped increase referral volume in the clinics,
the ED was targeted later in the rollout. We believe that this
highlights the importance of provider education in the ED, as
this patient population is at great risk for food insecurity and
their needs may not be identified if they are not screened or if
they do not use the clinic system. Even with education,
concerted efforts and ongoing education are necessary.

LIMITATIONS

This study was subject to certain limitations, as it was only
intended to describe referral patterns before and after
implementing an institutional EMR order for food resources.
We do not have patient data, such as demographics, as the data
we present was provided from the food bank and thus protected.
We also cannot account for whether referral increases were due
to secular trends, rather than the provider education and the
EMR order, though this is unlikely given the magnitude of the
increase seen. We also acknowledge that 55 referrals in 12
months is not a substantial number given the prevalence of food
insecurity;>® we do believe, however, that our findings are still
notable, demonstrating that a 10-fold increase in referrals out of
the ED was possible with just a simple provider-driven process
change. Finally, we cannot speak to long-term outcomes and
whether the referrals lead to meaningful use of food resources
over time. We were able to report the frequency at which
services were initiated from the referral, but not if the patients
maintained those services successfully.

CONCLUSIONS

This study suggests that using the EMR as a tool to refer
patients to partner organizations for food resources is feasible,
and may increase the frequency of referrals for food resources
made from the ED. Such food-resource referrals are
potentially an important initial step in addressing food
insecurity in patients seen in the ED.
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Introduction: Case management is an effective, short-term means to reduce emergency
department (ED) visits in frequent users of the ED. This study sought to determine the effectiveness
of case management on frequent ED users, in terms of reducing ED and hospital length of stay
(LOS), accrued costs, and utilization of diagnostic tests.

Methods: The study consisted of a retrospective chart review of ED and inpatient visits in our
hospital’s ED case management program, comparing patient visits made in the one year prior to
enrollment in the program, to the visits made in the one year after enroliment in the program. We
examined the LOS, use of diagnostic testing, and monetary charges incurred by these patients one
year prior and one year after enroliment into case management.

Results: The study consisted of 158 patients in case management. Comparing the one year prior

to enrollment to the one year after enrollment, ED visits decreased by 49%, inpatient admissions
decreased by 39%, the use of computed tomography imaging decreased 41%, the use of ultrasound
imaging decreased 52%, and the use of radiographs decreased 38%. LOS in the ED and for
inpatient admissions decreased by 39%, reducing total LOS for these patients by 178 days. ED and
hospital charges incurred by these patients decreased by 5.8 million dollars, a 41% reduction. All
differences were statistically significant.

Conclusion: Case management for frequent users of the ED is an effective method to reduce
patient visits, the use of diagnostic testing, length of stay, and cost within our institution. [West J
Emerg Med. 2018;19(2)238-244.]

INTRODUCTION more ED visits per year; however, some “ultra”-frequent users
Frequent users of the emergency department (ED) represent  may make 20 or more visits per year.”8 It has been well

a complex group of patients who overuse ED resources. This established that ED frequent users increase healthcare costs and

group accounts for as many as 28% of all ED visits, with the contribute to ED and hospital crowding.

number of annual visits by this group continuing to rise.'™ While the reasons underlying frequent ED visits are often

Frequent users of the ED are defined as patients making four or ~ complex and may represent failure of the healthcare system to
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provide for patients with complex needs, ED frequent users
incur significant charges and time for treatment and testing as a
part of their evaluation and treatment. Additionally, as a part of
each ED visit, evaluation, and treatment, patients spend time
occupying EDs bed and using hospital services such as
phlebotomy and radiology.>”** ED bed time and hospital
resources are a valuable commodity, particularly as ED visits
continue to rise nationwide, making the reduction of such
resources by ED frequent users a desirable goal.

Case management, as defined by the Case Management
Society of America, is a “collaborative process of assessment,
planning, facilitation, care coordination, evaluation, and advocacy
for options and services to meet an individual’s and family’s
comprehensive health needs through communication and
available resources to promote quality, cost-effective outcomes.”'
Given the complex medical and social needs of ED frequent
users, case management has been extensively used in this group
of patients, with multiple studies showing successful reducing in
the use of ED services and cost of care in the ED.>*131623 A 2017
systematic review identified 31 different studies of interventions
to decrease ED visits by frequent users.!* However, despite the
large number of studies published, there has been little research
on the effect of ED case management for frequent users on length
of stay (LOS), either in the ED or in the inpatient setting. To the
best of our knowledge, this is the first study to evaluate the effect
of case management on ED, inpatient, and total hospital LOS for
all types of visits by ED frequent users.

The goal of this investigation was to explore the effect of
ED case management in frequent users of the ED on LOS, both
in the ED and the inpatient setting. To better understand the
impact of case management in this population, we also chose to
look at the effect of this intervention on ED and hospital charges
as well as utilization of hospital services. We hypothesized that
ED case management would reduce ED visits, admissions, ED
LOS, inpatient LOS, charges, and diagnostic studies.

METHODS

We conducted this study at a 225-bed hospital in a suburban
area, with approximately 56,000 ED visits per year. The
surrounding healthcare community consists of a variable mix of
county-run primary care clinics and private practice physicians
— in both primary care and specialty care. There are few free
clinics in the surrounding area. Two other hospitals are within
30 miles of our institution, one of which is a county hospital.

The study consisted of a retrospective chart review of ED
and inpatients visits by patients in our hospital’s Emergency
Department Recurrent Visitor Program (EDRVP), comparing
the visits made in the one year prior to enrollment in the
program, to the visits made in the one year after enrollment in
the program. This study was considered exempt by our
hospital’s institutional review board.

The EDRVP is run by an ED social worker or registered
nurse (RN), with emergency physicians, social workers, ED

Population Health Research Capsule

What do we already know about this issue?
Frequent users of the emergency department
(ED) are high utilizers of healthcare
resources. Case management has been
proven to reduce the number of ED visits by
frequent users of the ED.

What was the research question?

How does case management for ED frequent
users affect ED and inpatient length of stay?
Is the use of healthcare resources affected?

What was the major finding of the study?
Case management in this group reduced ED
and inpatient length of stay. Admissions,
testing, and hospital charges also decreased.

How does this improve population health?
Case management for ED frequent users can
reduce over-utilization of healthcare resources
by ED frequent users, allowing EDs to provide
faster care to ED patients with normal ED use.

RN, chemical dependency providers, behavioral health RN,
case managers, and representatives from local insurance
providers. At monthly meetings, members of the EDRVP
discuss approximately 10 patients who have been referred to
the program. If a care plan does not appear to be working to
address frequent ED visits or a new issue has come up for the
patient causing recurrence of heavy ED use, the patient’s case
and care plan is re-visited at the next meeting. If a truly urgent
or emergent issue arises, the staff will correspond via secure
email or in person to address it and develop new care plans or
revisions to existing care plans. The program was developed
initially in 2006 by ED staff at our hospital to address
increasing visits by frequent users. As the program has grown,
additional hospital staff and services have been recruited to
assist us with the growing number of patients requiring case
management, and to meet newly identified needs of patients in
the program.

For inclusion criteria, patients are referred to the program for
any of the following reasons: concerning ED use (as identified by
an ED staff member); 10 or more ED visits in 12 months; six or
more ED visits in six months; four or more ED visits in one
month; or activity by a patient that demonstrates a propensity for
future problematic ED encounters — such as violence in the ED or
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prescription forgery. Patients exhibiting such high-risk activity
were believed to be potentially problematic patients, and
therefore a plan was developed to preempt frequent, potentially
dangerous, recurrent, and problematic visits. There are no
exclusion criteria, and patients of any age may be referred. Once
a patient has been referred for enrollment in the program, his or
her visits are reviewed to determine the underlying medical,
psychiatric, and social issues causing the multiple ED visits. A
plan of care for the patient is then developed, with the intent to
address these issues in the outpatient setting. Care plans may
include referring the patient for a case manager, referring the
patient to a needed specialist, assisting the patient with unstable
housing, or requiring that patients only receive medications from
their primary doctor — rather than coming to the ED for refills.

We studied all patients enrolled in the EDRVP between
October 2013 and June 2015. For each patient, we reviewed all
ED and inpatient visits for the one-year time period before they
were enrolled as well as the one- year time period after they
were enrolled. Visits were reviewed using the hospital’s
electronic medical records system, Sunrise Clinical Manager
(Version 14.3; Allscripts Healthcare Solutions. Chicago, IL). We
recorded the number of each of the following parameters for the
year before and year after enrollment: number of ED visits;
number of inpatient admissions; ED LOS; inpatient LOS; ED
charges; inpatient charges; number of computed tomography
(CT) scans; number of ultrasounds; number of radiographs, and
number of ED visits at which blood work was performed.

Additionally, we noted six main reasons why patients were
referred to the program: needing pain management; complex
psychosocial issues; complex medical conditions; psychiatric
illness; substance abuse; and needing resources or referrals. We
recorded the reason for referral for each of our patients. Six
chart reviewers reviewed all of the visits and recorded the data
using a standardized data collection spreadsheet in Microsoft
Excel (Excel 2013; Microsoft Corporation. Redmond, WA). The
lead author supervised the chart reviewers to ensure that data
collection was standardized and accurate between them.

After data collection was complete, we proceeded with data
analysis. As we wanted to determine the effect of ED case
management on the study parameters listed above, we compared
each of the parameters for each patient from the one-year time
period before enrollment in the program to the one-year time
period after enrollment in the program. To evaluate for statistical
significance, we then used a paired Wilcoxon signed-rank test,
comparing the year before enrollment to the year after enrollment.
Statistical analysis was performed with Microsoft Excel and Max
Stat (Version 3.60; MaxStat. Jever, Germany).

RESULTS

Between October 2013 and June 2015, we enrolled 158
patients into the EDRVP program, which reflects our process
of enrolling approximately 10 patients per month over this
19-month period. For administrative reasons, enrollment was

significantly less than 10 patients per month on a few
occasions. Demographic information of the patients can be
found in Table 1. The oldest patient enrolled during this time
period was 75 years old at the time of enrollment, with the
youngest being nine months old at the time of enrollment.

In the one year prior to enrollment, patients in the
program made 1,685 ED visits with 159 inpatient admissions,
as compared to 855 ED visits with 97 inpatient admissions
after enrollment. The number of CTs, ultrasounds,
radiographs, and ED visits during which blood testing was
done all decreased as well from the year prior to enrollment to
the year after enrollment. All differences were statistically
significant with a p-value of <0.05. The complete data on
utilization of services is displayed in Table 2.

In the one year prior to enrollment, patients in the
program occupied 125 days (a full 24-hour period) of ED bed
time, along with 334 days of inpatient bed time, for a total of
459 days of ED and inpatient bed time. After enrollment in the
program, this decreased to 83 days of ED bed time, 198 days
of inpatient bed time, for a total of 281 days of ED and
inpatient bed time. All differences were statistically significant
with a p-value of <0.05. The complete data on LOS are
displayed in Table 3.

In the one year prior to enrollment, charges incurred by
ED visits by patients in the program were $5,827,162, with
charges incurred during inpatient stays totaling $8,453,761,
for a grand total of $14,280,923. In the one year after
enrollment in the program, charges incurred by ED visits by
patients in the program were $3,041,473, with charges
incurred during inpatient stays totaling $5,405,175, for a grand
total of $8,446,648. All differences were statistically
significant with a p-value of <0.05. The complete data on
charges are displayed in Table 4.

Table 1. Population in a study examining the effects of case
management on frequent users of the emergency department. n = 158

Total Percent of total group

Homeless 12 7.6
Male 71 44.9
Female 87 55.1
Insurance

Medicaid 90 57.0

Medicare 32 20.3

Tricare 3 1.9

Commercial 23 14.6

None 6 3.8

Other 4 25

Age at enrollment (mean) = 42.4 years
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Table 2. Utilization of testing and services before and after enroliment of frequent ED users in a case management program.

Pre-intervention Post-intervention Absolute change Percent change P-value
ED visits (1 year) 1685 855 -830 -49.26 <0.0001
Inpatient admissions (1 year) 159 97 -62 -38.99 0.002
Computed tomography 201 119 -82 -40.80 0.0001
Ultrasounds 71 34 -37 -52.11 0.01
Radiographs 384 239 -145 -37.76 <0.0001
ED visits during which blood testing was done 724 386 -338 -46.69 <0.0001

ED, emergency deparment.

Finally, we reviewed the reasons that patients were
referred to the program. The greatest number were referred
for issues regarding substance abuse, and the need for
improved pain management. Additionally, the majority of
patients had more than one issue for which they were
identified as needing assistance, with the average number of
reasons for referral being two per patient. The complete data
are displayed in Table 5.

DISCUSSION

Our study clearly demonstrates that ED case management
reduces utilization of services, LOS, and cost in a population
of ED frequent users. Clearly in the current U.S. healthcare
environment, which is characterized by expensive care and
crowded hospitals and EDs, this is critical information and
may provide some ideas to develop solutions to the problems
of high cost and crowding. In reviewing the data on the reason
for referrals to the program, it is apparent that this group of
patients has complex needs, with less than a third of the group
being referred to the program to address only one issue. This
supports the need for a comprehensive case management
program like the one we have instituted, as we believe that
addressing only a single issue underlying recurrent ED use
may not decrease ED utilization.

Table 3. Length of stay (LOS).

From an ED administration standpoint, the most compelling
piece of data appears to be the effect of ED case management on
LOS. EDs across the U.S. struggle with crowding, often with
critically ill or injured patients being forced to wait in waiting
rooms when no beds are available. Our study showed that ED
case management for ED frequent users helps this problem in two
ways. First, by reducing ED visits and ED LOS, the program
directly decreases the amount of ED bed time occupied by these
repeat visitors, freeing up beds for patients in the waiting room.
Second, by reducing inpatient LOS, ED patients are more likely
to have inpatient beds available when needed, reducing the
frequency of ED boarding. With less ED boarding, there is more
available bed time in the ED for new patients from the waiting
room. This increased ability to place new patients from the
waiting room allows for new patients to be roomed much more
quickly, allowing for critically ill and injured patients to receive
time-sensitive treatment more quickly and reducing the door-to-
doctor time for all patients in the department.

In looking at the cost implications of our analysis, we
must consider the payer mix when considering the implication
of reducing ED and inpatient charges in such a drastic fashion,
as insurance plans reimburse at variable rates. A 2016 Texas
study found that for every $1.00 paid by Medicare to
reimburse medical services, private insurance paid between

Pre-intervention Post-intervention Absolute change Percent change P-value
Length of stay (LOS) in minutes
ED LOS 450041 299514 -150527 -33.45 <0.0001
Inpatient LOS 1204099 711671 -492428 -40.90 0.001
Total LOS 1654140 1011185 -642955 -38.87 <0.0001
Length of stay (LOS) in days
ED LOS 125.01 83.20 -41.81 -33.45 <0.0001
Inpatient LOS 334.47 197.69 -136.79 -40.90 0.001
Total LOS 459.48 280.88 -178.60 -38.87 <0.0001
ED, emergency deparment.
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Table 4. The change in charges (in U.S. dollars) before and after frequent users were enrolled in care management program.

Pre-intervention Post-intervention Absolute change Percent change P-value
ED charges 5,827,162 3,041,473 -2,785,690 -47.81 <0.0001
Inpatient charges 8,453,761 5,405,175 -3,048,586 -36.06 0.003
Total charges 14,280,923 8,446,648 -5,834,275 -40.85 <0.0001

ED, emergency deparment.

$1.15 and $2.35, while Medicaid paid between $0.61 and
$0.85.2 When looking at charges for services on the order of
several million dollars, as in our study, the difference between
reimbursement by private insurance and public insurance is
enormous, also on the order of millions of dollars.

In our study, the majority of patients (57%) had Medicaid
insurance, which (as demonstrated by the study above) results
in lower reimbursements to the hospital as compared to other
insurance programs. While we were unable to perform a
formal cost analysis of the charges and reimbursements to the
hospital due to limitations in access to the data, the fact that
our intervention reduced visits predominantly by patients with
Medicaid insurance is not likely to be financially harmful to
the hospital. Furthermore, in reducing charges by the patients
in our program, our intervention was able to save significant
monies for all insurance programs in our healthcare system,
which could be used for other health improvements and
interventions, such as prevention and education.

Finally, it is clear that our intervention — case
management for ED frequent users — decreased ED visits,
with the results evident from our study, as well as multiple
previous studies cited above. In our study, we noted a
decrease in inpatient admissions, ED and inpatient LOS,
charges, and the use of testing. The question arises as to

whether case management reduces these metrics simply by
keeping people out of the ED, or whether case management
has some additional effect on utilization of services. In
looking at Table 2, it becomes clear that ED visits decreased
by 49%, with admissions and utilization of testing decreasing
by about the same percentage, or slightly less. Continuing
with Tables 3 and 4, LOS and charges decreased by less than
49%. This would suggest (although a formal analysis was
not performed) that the most effective aspect of ED case
management for frequent users is the ability to decrease ED
visits, with all other decreased metrics the result of the
patient not being in the ED (and therefore subjected to
testing, charges, and possible admission).

LIMITATIONS

Our study had several limitations. First, because we looked
at ED and hospital visits at just one institution our study
includes a relatively small number of patients. It is possible that
patients in the program simply chose to seek care at other
hospitals and EDs. Thus, while we were able to significantly
reduce cost, LOS, and utilization at our hospital, similar
parameters may have increased at neighboring hospitals due to
patients avoiding our institution. A study of the effect of ED
case management on multiple hospitals within a geographic

Table 5. Reasons for referrals to Emergency Department Recurrent Visitor Program. n = 158

Reason for referral

Number of patients % of total patients

Substance use 101 63.5
Need pain management 96 60.4
Psychiatric illness 46 28.9
Complex psychosocial issues 26 16.4
Needing resources/referrals 21 13.2
Complex medical conditions 20 12.6
Average number of reasons for referrals per patient 2
Number of reasons for referral
Referred for 1 reason 47 29.7
Referred for 2 reasons 79 50.0
Referred for 3 reasons 23 14.6
Referred for 4 reasons 9 5.7
Western Journal of Emergency Medicine 242 Volume 19, No. 2: March 2018
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region would provide valuable information on this issue.

Second, our study consisted of a retrospective chart
review of a program in existence at our hospital, with no
control group for comparison. While case management
likely accounted for the significant changes in the
parameters studied, it is possible that other factors, or
simply regression towards the mean, accounted for part or
all of our significant decreases.

Another limitation was that we did not look at testing
utilization over the long term, but rather only compared the
year prior to the intervention to the year after the
intervention. For patients with recurrent complaints,
physicians may not choose to perform imaging if imaging
has recently been done. So, it is possible that robust
imaging done on our patients in the year prior to enrollment
decreased physician ordering of imaging studies in the year
after enrollment. To be certain that our intervention
decreased imaging study utilization, we would have needed
to compare imaging in several years prior to enrollment to
the year after enrollment.

Finally, as previously mentioned we did not conduct a
formal cost analysis of charges and reimbursements to our
institution to determine the impact of the significant
reduction in ED charges. While again we speculated that
with the majority of enrolled patients having Medicaid, the
reduced charges represented savings to the hospital, it is
possible that the program may have reduced
reimbursements to the hospital in an unfavorable way.

CONCLUSION

Case management is an effective means for reducing
recurrent ED visits by frequent users. As a result of
decreased ED visits, case management also was shown to
reduce cost, length of stay, and utilization of testing — both
in the ED and the inpatient setting.
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Introduction: The goal of this study was to characterize current practices in the transition of care between
the emergency department and primary care setting, with an emphasis on the use of the electronic medical
record (EMR).

Methods: Using literature review and modified Delphi technique, we created and tested a pilot survey to
evaluate for face and content validity. The final survey was then administered face-to-face at eight different
clinical sites across the country. A total of 52 emergency physicians (EP) and 49 primary care physicians
(PCP) were surveyed and analyzed. We performed quantitative analysis using chi-square test. Two
independent coders performed a qualitative analysis, classifying answers by pre-defined themes (inter-rater
reliability > 80%). Participants’ answers could cross several pre-defined themes within a given question.

Results: EPs were more likely to prefer telephone communication compared with PCPs (30/52 [57.7%]

vs. 3/49 [6.1%] P < 0.0001), whereas PCPs were more likely to prefer using the EMR for discharge
communication compared with EPs (33/49 [67.4%] vs. 13/52 [25%] p < 0.0001). EPs were more likely to
report not needing to communicate with a PCP when a patient had a benign condition (23/52 [44.2%] vs.
2/49 [4.1%] p < 0.0001), but were more likely to communicate if the patient required urgent follow-up prior
to discharge from the ED (33/52 [63.5%] vs. 20/49 [40.8%] p = 0.029). When discussing barriers to effective
communication, 51/98 (52%) stated communication logistics, followed by 49/98 (50%) who reported setting/
environmental constraints and 32/98 (32%) who stated EMR access was a significant barrier.

Conclusion: Significant differences exist between EPs and PCPs in the transition of care process. EPs
preferred telephone contact synchronous to the encounter whereas PCPs preferred using the EMR
asynchronous to the encounter. Providers believe EP-to-PCP contact is important for improving patient
care, but report varied expectations and multiple barriers to effective communication. This study highlights
the need to optimize technology for an effective transition of care from the ED to the outpatient setting.
[West J Emerg Med. 2018;19(2)245-253.]
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INTRODUCTION

The vast majority of patients presenting to the emergency
department (ED) are evaluated and subsequently discharged.!
Many of these visits will require a follow-up plan of care with
a primary care physician (PCP). An appropriate transfer of
information, within a reasonable time frame, must occur
during this hand-off to ensure high-quality patient care and
continuity of disease management.

Background

Patient care transitions directly impact quality and
patient safety. The discharge of a patient from the ED is a
time of high vulnerability. Given the increasing complexity
of medical care and the limitations that some patients may
have due to language fluency or health literacy, the
expectation of high-fidelity information transfer through
discharge instructions alone is unrealistic in many cases.>
Prior studies have looked at handoffs between emergency
physicians (EP) at shift change, between EPs and
hospitalists, and between EPs and nursing homes.**
Common themes that arise from the literature regarding
transitions of patient care from one healthcare provider to
another are the need for bidirectional communication and a
balance between standardization and flexibility.?

Both EPs and PCPs believe that coordination of care
between the two settings is an important transition in
healthcare.” Communication between the EPs and PCPs has
been regarded as unsatisfactory, if performed at all.® Poor
communication results in provider confusion regarding follow-
up needs, which may predispose patients to error or adverse
events.”!” The process of hospital discharge to outpatient care
currently has multiple barriers that contribute to poor transitions
of care. These include unstructured communication systems,
such as the electronic medical record (EMR), lack of
longitudinal care and absence of follow-up standards." To begin
to address barriers to effective transitions of care, it is necessary
to investigate current systems of communication, with a focus
on provider expectations and use of the EMR.

Goals of this Investigation

The goal of this study was twofold. First, we aimed to
characterize the current practices in the transition of care from
the ED to the outpatient setting. Second, we sought to clarify
providers’ preferences and use of EMR technology in
managing that transition.

METHODS
Study Design

This was a prospective study using semi-structured
interviews. We developed a mixed-methods survey based on
literature review and modified Delphi technique.'? The survey
was designed in two phases (Figure 1). In the first phase, the
authors created the survey tool, which consisted of a set of

Population Health Research Capsule

What do we already know about this issue?
Transitions of care directly impact patient
safety and healthcare quality. Discharge from
the ED is a time of high vulnerability, yet there
are few standards of communication in place.

What was the research question?

What are the current practices and preferences
in the transition of care from the ED to the
outpatient setting?

What was the major finding of the study?
Discrepancies exist between EP and PCP
expectations and handoff preferences, and there
are numerous barriers to communication.

How does this improve population health?
Standardized systems of communication
should be the focus of improvements in the
transition of care to the outpatient setting,
with a specific focus on electronic medical
record tools and technology.

general questions in regard to professional setting. The remainder
of the survey was divided into questions specific for either EPs or
PCPs. We included both multiple-choice questions and free-
response questions to ensure capture of individual practices
(Appendix). The survey was piloted via email to a group of 16
EPs and PCPs.

After the initial pilot test, we reviewed and modified the
survey for usability and redundancy. Additionally, we changed
the format to an in-person interview. Four external reviewers
were consulted and the survey was further refined for the in-
person interview. Content validity and face validity were assessed
by a process of multiple revisions based on pilot-test results,
expert analysis, and triangulation.' The survey was re-piloted in
an in-person interview format with three EPs and three PCPs to
obtain feedback on structure. We surveyed participants at eight
different institutions. Participant anonymity was maintained by
collection of data without identifying information.'* 3

Setting

The survey tool was developed by members of the
American College of Emergency Physicians (ACEP) Academic
Affairs Committee. Academic and community physicians at
eight different sites across the country participated in the study.
We selected institutions based on author affiliation; these
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| Survey designed by ACEP Academic Affairs Committee |

| Revisions of survey based on

committee member feedback |

Phase Il
Data Collection and Analysis

Distribution to pilot site through online survey from
n=16

Four external reviewers consulted for editing
n=4

i IRB and consent forms developed

Pilot of interview survey format
Feedback obtained from participants
n=6 (3 EP, 3 PCP)

Enrollment of participants
53 EP and 49 PCP

Phase |
Survey Development

In-person interviews performed
n=8-10 per institutional site

Collection of responses into secure database
n=102

Quantative and Qualitative responses
n=102
PCP n=49 EP n=53

Excluded
Reason: did not

(n=1, EP)
complete survey

Analysis: Quantative

Analysis: Qualitative

PCP n=49 EP n=52

PCP n=49 EP n=52

Figure 1. Consolidated Standards of Reporting Trials (CONSORT) flow diagram of responses to transition-of-care survey.
ACEP, American College of Emergency Physicians; EP, emergency physician; PCP, primary care physician.
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included University of California Davis, Eastern Virginia
Medical School, Baylor College of Medicine, University of
Nebraska, MetroHealth Medical Center, University of lowa,
Loyola University, and University of Texas San Antonio.

Selection of Participants

We obtained institutional review board approval at each
site. These institutions were primarily urban-based academic
centers. Each author selected a convenience sample of EPs
and PCPs. Only attending- level physicians were enrolled.

Methods and Measurement

All participants underwent a verbal, informed consent
prior to completing the survey. Interviews took place in person
and lasted 15-20 minutes. We de-identified all data upon
response submission. Data responses were collected
electronically into a single electronic database at each site, and
subsequently combined into a master database.

Analyses

Quantitative data was extracted and entered into a
processing program. We examined five demographic questions
for all participants. The PCP survey contained 12 additional
multiple-choice questions about transitions of care, and the EP
survey contained eight additional questions. Data analysis was
performed in SAS (version 9.2; SAS Institute, Inc. Cary, NC)
using Fisher’s exact test. We performed qualitative data analysis
for responses to the open-ended questions.

Themes were developed based on a grounded theory
approach.'®!” Two independent coders used the constant
comparative method to identify themes in the data collected from
the interviews. If a discrepancy occurred, the reviewers discussed
to achieve consensus. Themes were standardized for each
question, and data were independently coded according to
established themes. We assigned responses to one or more themes
for each question. In an effort to minimize rater subjectivity
regarding identified themes, we measured inter-rater reliability for
each question with the goal of > 80% agreement.' Percent
agreement was based on the alignment of all selected themes for
each question. We analyzed qualitative data for percent
representation of individual themes. The number of responses for
each theme was calculated and averaged between the coders for a
percent representation of each theme.

RESULTS
Characteristics of Study Subjects
Between November 2014 and February 2015, 102
interviews were attempted. Forty-nine respondents were PCPs
and 53 were EPs. Of these respondents, one EP participant did
not complete the survey in its entirety. This respondent was
omitted from the analysis, resulting in 101 responses analyzed.
PCPs were divided between family medicine, internal
medicine, and pediatrics. All of the EPs were trained in

emergency medicine, with one individual also trained in
pediatrics. Both EPs and PCPs share similar demographic trends
with the majority of the sites categorized as urban academic
settings. The remainder of the demographic information is shown
in Table 1.

Quantitative Analysis

PCPs reported receiving communication about an ED visit
much more frequently than EPs reported communicating back to
the PCPs. Forty percent of PCPs reported actually receiving
follow-up on their patients “most” of the time (81-100%), but a
greater proportion (61.2%) felt that they should be contacted at
this frequency. EPs preferred telephone communication to EMR
and reported greater use of this modality, whereas PCPs preferred
discharge communication through the EMR.

EPs were more likely to report no PCP communication for a
patient with a benign and stable condition.

For patients requiring urgent follow-up, EPs were more
likely to report the need for verbal communication prior to the
patient’s discharge from the ED than PCPs. Both groups thought
that a patient with an urgent condition required direct discharge
communication with the PCP (Table 2).

Regarding perceptions of EMR use, EPs believe that the
majority of PCPs (53.8%) use the same EMR and view the
patient’s records directly. A minority of EPs believed that PCPs
receive EMR notifications of a patient visit, whereas many PCPs
reported receiving a notification.

Qualitative analysis

Analysis of the 101 responses to qualitative-response
questions identified thematic concepts for each question. The first
question, “Under what circumstance is it important that the
emergency physician communicate with a patient’s primary care
physician?” demonstrated that follow-up needs were the most
important reason to communicate with PCPs. Figure 2
demonstrates physician response.

Physicians also responded to the question, “How should
EMR be used as a tool in the transition of care?”” More PCPs
reported EMR notification/alert systems as a valuable use of
EMR, compared to EPs who cited the EMR’s ability to aid in
follow-up and continuity of care. Figure 3 demonstrates
physician response.

Finally, providers were asked, “What are major barriers to
efficient communication with EP/PCPs?” Themes included
setting/environmental constraints, communication logistics, and
EMR barriers. Patient constraints were reported to a lesser extent
by both groups. Poor documentation was mentioned among the
PCP group. Figure 4 demonstrates physician response.

DISCUSSION

Our multi-center prospective study examines and
highlights the current practices and preferences for handoffs
between EPs and PCPs and highlights quality gaps in the
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Table 1. Demographic information of survey participants.

PCP (N=49) EP (N=52)

Specialty type

Emergency medicine 51

Family medicine 25

Internal medicine 15

Pediatrics 8

Combined emergency medicine/pediatrics 1

Combined internal medicine/pediatrics 1
Years In practice

Range 1-56 1-33

Average 15.3 10.4

Median 14 9.5
Type of practice

Academic 34 36

Community 10 10

Both academic/community 4 5

No response 1 1
Setting

Urban 21 27

Suburban 15 22

Rural 0 0

No response 13 3
Use of electronic medical record

Yes 48 51

No 1 0

No response 0 1
Type of electronic medical record

Epic 28 47

NextGen EHR 3 0

Allscripts 7 3

Sunrise 10 0

Azyxil 0 1

None 1 0

No response 0 1

EP, emergency physician; PCP, primary care physician.

transition of the discharged ED patient back to the
community. The study results suggest there is a discrepancy
in provider expectations regarding best method of
communication, and a disconnect between perception and
reality of frequency of contact between ED and PCP
providers. EPs preferred direct phone contact and
communication synchronous to the encounter on patients
needing urgent follow-up. In addition, EPs treated the
communication of benign conditions differently that those

with an urgent need. PCPs, on the other hand, preferred
gathering information from the EMR and communication
asynchronous to the encounter and wanted communication
about non-urgent patients more often than EPs.

EPs may prefer to communicate by telephone because
perhaps they are not aware of the extent to which PCPs
automatically receive updates through the EMR. Less than
half of EPs perceived that PCPs receive an EMR notification,
while a majority of PCPs reported receiving an alert through
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Table 2. Results of quantitative analysis comparing primary care physician and emergency physicians responses to questions regarding

direct discharge communication.

PCP (N = 49) EP (N =52) P value

PCP receives follow up after an ED visit “most of the time” (81-100%) 20 (40.8%) 0 (0%) P<0.001
How ED visits are typically communicated to PCP

EMR 36 (73.5%) 17 (32.7%) P<0.001

Telephone 4 (9.2%) 36 (69.2%) P<0.001
Preferred method of communication

EMR 33 (67.4%) 13 (25%) P<0.001

Telephone 3 (6.1%) 30 (57.7%) P<0.001
Time frame for communication, benign condition prior to discharge

Within 6 hours 2 (4.1%) 2 (3.8%) P=1

Within 24 hours 2 (4.1%) 3 (5.8%) P=1

Within 2 days 17 (34.7%) 12 (23.1%) P=0.271

Within 1 week 14 (28.6%) 6 (11.5%) P =0.045

Does not need 12 (24.5%) 7 (13.4%) P =0.205

Communication 2 (4.1%) 23 (44.2%) P<0.001
Time frame for communication, urgent condition prior to discharge

Within 6 hours 20 (40.8%) 33 (63.5%) P =0.029

Within 24 hours 10 (20.4%) 8 (15.4%) P =0.606

Within 2 days 15 (30.6%) 10 (19.2%) P =0.249

Within 1 week 2 (4.1%) 1(1.9%) P=0.610

Does not need 0 0

Communication 0 0
PCP receives EMR notifications of ED visit 28 (57.1%) 11 (21.2%) P<0.001

EP, emergency physician; PCP, primary care physician; ED, emergency department; EMR, electronic medical record

the EMR. Since EMR notification was the preferred PCP
method of communication, EPs might in future be more
cognizant of the role of EMR notification to the PCP as a key
component of transition of care for ED discharge.

There are also existing, under-used tools for
communicating discharge information that are highly
regarded and improve provider satisfaction.!” Limpahan et al.
developed a set of best practices for patient discharge,
including sending a summary to the PCP, performing
medication reconciliation, and providing patient education.?
The authors suggest using the EMR as a potential avenue for
automated inclusion of the described practices. Separate
EMR systems have been identified as a challenge in the
transition of care, while an interface for a shared EMR has
been cited as a way to minimize transitions-of-care losses.’
Furthermore, the ability of EPs to provide an alert to the
PCPs through flagging or email notification has been
described as a potential tool for communication.

In the present study providers reported setting and
environmental constraints including a high patient volume,
coordinating time to call, and communication during

non-business hours. A standard EMR notification system
may alleviate some of these constraints; however, EMR
barriers to effective transitions were also noted, including
lack of EMR access or shared EMR, uncertain receipt of
information, and limited EMR literacy. Other logistical
barriers to communication included inability to identify the
PCP, difficulty getting in touch with the appropriate
provider, and lack of resources. These are systems issues
that could be addressed with increased emphasis on the
ED-to-outpatient communication. Specific strategies might
include readily available electronic documentation of a
patient’s PCP, shared EMR access among hospitals and
clinics, and professional coordinators to relay information
during the discharge process.

Healthcare providers believe that both technology and
standardization should be the focus for future
improvements in the transition of care.®?' Shared EMR
access and EMR notifications are potential areas for
development. There are also new tools of clinical
communication that may bridge the gap between the
synchronous phone communication preferred by EPs and
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Circumstances considered most important for emergency physicians to communicate with
primary care physicians

MEP HPCP

100%

50%

0%

All Patients

Dependent upon patient
condition / disposition

85%

Follow up needed MNeed for PCP input

Figure 2. First qualitative question examining circumstances important for communication.

EP, emergency physician; PCP, primary care physician.

the asynchronous EMR communication preferred by PCPs.
Mobile health platforms that use HIPAA-compliant, secure
text messaging can serve as an intermediate solution
between phone message and EMR message, as these texts
can satisfy the need for EPs to confirm delivery of an
urgent message to a PCP, while allowing a small amount of
asynchrony that does not disrupt the PCP’s workflow
during a busy clinic day and is less intrusive than a phone
call after hours. Further study is necessary to characterize
the best structure and content of EMR notifications, in
order to facilitate the transition of care from the ED to the
outpatient setting.

LIMITATIONS

There are several limitations to this study. Most notably,
the participants comprised a convenience sample of
physicians from eight academic institutions. All community
physicians worked at a community site affiliated with one of

the primary academic sites. The present study lacks
representation from community sites without academic
affiliation, military, and rural institutions. Our responses may
not reflect practice patterns in these settings. This study also
lacks input from mid-level providers and residents who are
also involved in the hand-off process. Interviews were
performed in-person and therefore may have led to reporting
bias on the part of the participant.

Furthermore, this data is based on perception rather than
objective measure of phone calls and EMR notifications, which
is subject to recall bias. The qualitative questions served as a
strategy to recruit more diverse responses. The process of
coding synthesizes information, thus losing the context of
specific statements in favor of categorizing data into themes.
Finally, the majority of subjects in this study reported using
EPIC EMR software. Other interfaces may allow for varying
degrees of electronic communication between the ED and PCP,
thus altering one’s perception of EMR utility.

Mechanisms of electronic medical record use as a tool in the transition of care communication

100%
80%

60% 49%

37%

40%
20%
0%

Automatic notification alert systern EMR application [efficient, timely,
complete, standandized)

41%

Communicate ED course

®EP WPCP

47% 44%

Allow access to PCPJED
Informiation

Communicate need for follow
upycontinuity

Figure 3. Second qualitative question regarding the use of the electronic medical record in the transition of care.
EMR, electronic medical record; EP, emergency physician; PCP, primary care physician; ED, emergency department.
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Major barriers to efficient communication among emergency physicans and primary care physicians
NEP WPCP
100%
9 64%

80% | 549,

60% 41% 42% 35%

40% 20%

16% - .
20% - 3%
Setting/environmental Poor documentation Patient constraints EMR barriers Communication logistics  Contentwith current
constraints system

Figure 4. Qualitative question identifying major barriers to efficient communication.

EP, emergency physician; PCP, primary care physician; EMR, electronic medical record

Category descriptions: Setting and environmental constraints: high patient volume; coordinating time to call; and communication during
non-business hours. EMR barriers: lack of EMR access or shared EMR; uncertain receipt of information; and limited EMR literacy. Barriers to
communication: inability to identify the PCP; difficulty getting in touch with the appropriate provider; and lack of resources.

CONCLUSION

Our results highlight the need for a consistent system
of communication, while also emphasizing the need for
flexibility as EPs and PCPs work in distinct environments
with different needs and expectations. Identifying these
discrepancies is the first step in moving toward addressing
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Introduction: The concept of “direct to room” (DTR) and “immediate bedding” has been described

in the literature as a mechanism to improve front-end, emergency department (ED) processing. The
process allows for an expedited clinician-patient encounter. An unintended consequence of DTR was
a time delay in obtaining the initial set of vital signs upon patient arrival.

Methods: This retrospective cohort study was conducted at a single, academic, tertiary-care facility
with an annual census of 94,000 patient visits. Inclusion criteria were all patients who entered the ED
from 11/1/15 to 5/1/16 and between the hours of 7 am to 11 pm. During the implementation period, a
vital signs station was created and a personal care assistant was assigned to the waiting area with
the designated job of obtaining vital signs on all patients upon arrival to the ED and prior to leaving
the waiting area. Time to first vital sign documented (TTVS) was defined as the time from quick
registration to first vital sign documented.

Results: The pre-implementation period, mean TTVS was 15.3 minutes (N= 37,900). The post-
implementation period, mean TTVS was 9.8 minutes (N= 39,392). The implementation yielded a
35% decrease and an absolute reduction in the average TTVS of 5.5 minutes (p<0.0001).

Conclusion: This study demonstrated that the coupling of registration and a vital signs station
was successful at overcoming delays in obtaining the time to initial vital signs. [West J Emerg Med.
2018;19(2)254-258.]

INTRODUCTION increased trust, especially in private hospitals.®> Although every
The concept of “direct to room” (DTR), also known as ED may have individual front-end processes, most ED visits
“immediate bedding,” has been reported in the literature as a include patient presentation, registration, triage, bed
mechanism to improve front-end emergency department (ED)  assignment, and medical evaluation.*
processing.! At one institution DTR was referred to as Various models have been implemented in an attempt to
“closing” the waiting room, since patients were taken directly = reduce ED wait times and overall length of stay (LOS), from
to a bed, when available, without undergoing formal triage split flows to rapid triage.>%” DTR uses the design of parallel
and registration in the waiting room.”> Reducing wait times has  processing, as opposed to serial processing, which allows
been linked to patient perceptions of superior service and patients to bypass many preliminary steps between arrival to
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the ED and placement in a bed. The goal is to decrease the
backlog of waiting room patients waiting for less-critical tasks
and allow registration, nursing evaluation, and medical
provider evaluation to occur simultaneously at the bedside.*®
More importantly, this facilitates an expedited clinician and
patient interaction.

The literature suggests that DTR can decrease waiting
times, ED LOS, and left without being seen (LWBS) rates,
while simultaneously improving patient satisfaction.* Bertoty
et. al. reported that the LOS for admitted patients decreased by
7.7%., and the LOS for discharged patients also decreased after
DTR was implemented.! Similarly, there was an improvement
in patient satisfaction, which was hypothesized to occur since
patients prefer to wait in a treatment area rather than a waiting
room. Patients also perceived their treatment as beginning
from the moment they were brought into the treatment area.

At our institution, we implemented a DTR policy, which
improved our front-end process dramatically. The Staten Island
University Hospital ED has seen an improvement in metrics,
similar to those cited in the literature, since implementing a
DTR process. This includes decreased physician turn-around
time, a decrease in LWBS, and a marked increase in patient
satisfaction. Unfortunately, such improvements were
accompanied by unforeseen consequences. In a traditional
system, all patients undergo a formal triage process by a
dedicated nurse, during which vital signs are obtained. In the
DTR process, this step may be bypassed. Consequently, we
noticed a delay from the time of presentation to the first
recorded set of vital signs. In some circumstances, patients were
unwittingly treated and released before obtaining a single set of
vital signs. To address this issue, we developed a vital signs
station within the waiting area. Our goal was to determine the
feasibility and effectiveness of obtaining and recording vital
signs within 10 minutes of every patient’s arrival to the ED after
initiation of a DTR process.

METHODS

This retrospective, cohort study took place at a single,
academic, tertiary-care, Level I trauma center with an annual
census of approximately 94,000 visits. Inclusion criteria were
all patients who entered the ED between the hours of 7 am to
11pm. We excluded from the study all patients who entered the
ED between 11 pm and 7 am. due to inability to staff the vital
signs station during these hours of the pilot phase of the
program. The pre-implementation time period used for
comparison was November 1, 2014, to May 1, 2015. The
post-implementation time period was November 1, 2015, to
May 1, 2016. We defined TTVS documented as the time from
quick registration to first vital sign documented in the electronic
medical record (EMR). The pilot phase was initiated in May
2014 for eight hours/day, five days/week, excluding weekends.
This was extended to 16 hours/day, seven days/week in
November 2014, which was the study period.

Population Health Research Capsule

What do we already know about this issue?
The direct-to-room (DTR) concept uses
parallel processing to decrease ED wait
times, length of stay, and left without being
seen rates, but may result in vital sign delays.

What was the research question?

Does a vital signs station in the waiting room
reduce the time to first vital signs to under
10 minutes?

What was the major finding of the study?

A vital signs station in the waiting room
reduced the mean time to first vital signs by
5.5 minutes, a 35% reduction.

How does this improve population health?
This improves front-end ED processing by
maintaining all of the advantages of DTR
without delaying initial vital signs, which
improves patient safety.

During the implementation period, a vital signs station
was created and a personal care assistant (PCA) was
assigned to the waiting area with the designated job of
obtaining vital signs on all patients upon arrival to the ED
and prior to leaving the waiting area. PCAs are part of the
ED team and perform duties under the supervision of doctors
and nurses. They assist with numerous tasks. This vital sign
station was directly adjacent to the quick registration desk.
After patient arrival and sign-in, a quick registration
including name, date of birth, and chief complaint was
completed. Subsequently, patients were directed to a PCA
with a portable vital signs machine and a computer on
wheels with access to the EMR. The PCA’s sole task was to
obtain vital signs on all patients before they left the waiting
area and then enter this information in the EMR. Patients
who arrived via EMS had vital signs entered by the ED
triage nurse and were also included in this analysis. PCAs
were also empowered to obtain vital signs on patients who
were waiting in line for registration.

STATISTICAL ANALYSIS

We reported summary statistics as mean + standard
deviation and median (first quartile, third quartile) for the
continuous variable TTVS. We compared the difference
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between pre-implementation and post-implementation periods
in the primary outcome variable of TTVS with the Wilcoxon
two-sample test. All statistical tests are two-sided, and a
p-value of <0.05 was considered to indicate statistical
significance. We performed all statistical analyses using the
SAS software, Version 9.3 (SAS Inc., Cary, NC, USA).

RESULTS

The total census between November 1, 2014, and May 1,
2015, was 44,177 patients. The total census between
November 1, 2015, and May 1, 2016, was 45,807 patients.
During the study period, 37,900 subjects were enrolled in the
control group (pre-implementation group) and 39,392 subjects
were enrolled in the intervention group (post-implementation
group). The pre-implementation period mean TTVS was 15.3
minutes (N= 37,900) with a median of 9.0 minutes and a range
of 0 to 846 minutes. The post-implementation period mean
TTVS was 9.8 minutes (N= 39,392) with a median of 5.0
minutes and a range of 0 to 479 minutes. The implementation
yielded an average TVVS reduction of 5.5 minutes
(»<0.0001), a 35% reduction.

DISCUSSION

The implementation of DTR has had countless benefits,
including faster turnaround times, improved door-to- doctor
times, and decreased LWBS rates.> By reducing ED crowding,
decision-making time can be reduced as well as reducing
over-use of the laboratory and computed tomography.’
However, our experience has shown that an unintended
consequence of DTR is both a delay and inconsistency in
obtaining initial vital signs. In this study, we demonstrated that
the implementation of a vital sign station at ambulatory
registration reduced the TTVS, an unintended consequence of
DTR, by a mean time of nearly six minutes.

Table. Characteristics of patients whose initial vital signs
were obtained in the waiting room as part of an existing quick-
registration process.

Pre-intervention Post-intervention

Age 41.9 (25.3) 41.6 (25.1)

Males (%) 47.4% 47 1%

ESI
1 0.2% 0.6%
2 1.4% 2.9%
3 40.9% 47.4%
4 52.6% 46.1%
5 4.2% 2.4%
unassigned 0.8% 0.6%

ESI, Emergency Severity Index.

When we coupled a vital signs station with our already-
existing quick registration process, the department experienced
no delays in overall throughput. Although this now adds a few
minutes to the quick registration, we found that the overall
benefits far outweigh this short delay. For EDs that have some
form of quick registration and DTR process and experience
similar delays in obtaining vital signs, we believe that creating a
vital sign station in the waiting room is a feasible and effective
solution that could be implemented by any ED.

Our ED has two portals of entry: an ambulance entrance,
where the patient is immediately triaged and has his vital signs
obtained by a nurse who then enters them in the patient chart;
and a quick registration desk in the waiting room where all
ambulatory patients must sign in prior to being brought to the
treatment area. At the quick registration desk, brief
demographic information and chief complaint is obtained,
which allows the patient to be entered into the EMR and
receive a medical record number. After undergoing a quick
registration, there are three subsequent pathways for the
patient: 1) taken directly into the treatment area by a nurse,
PCA, or pavilion coordinator (our DTR process); 2) taken to a
triage station for formal nursing triage, 3) queued in the
waiting room for either the next available DTR or formal
triage availability.

At our institution the pavilion coordinator is an ED
greeter who helps the nursing staff facilitate our DTR process.
Quick registration with chief complaint and vital sign
assessment is markedly different from formal triage, in that
formal triage requires nursing resources and a significant
amount of time. Quick registration only requires patient
demographics and chief complaint, whereas traditional formal
triage includes expanded history-taking and a medical
assessment including allergies, medications, surgical history,
etc. which can lead to a delay in initial clinical assessment in
treatment areas.

There are many potential benefits to this new process
besides the decrease in TTVS. Obtaining earlier vital signs
enhances patient safety since it allows for earlier recognition
of potentially abnormal vital signs and therefore prompt
treatment and intervention. This is especially true in the
patient who may appear stable. Second, patient satisfaction is
improved since they recognize that they are being taken care
of from the moment they walk into the ED. Implementation
may be limited due to PCA competing priorities and
unanticipated staffing needs within the department. While
there were no extra personnel costs as staffing did not increase
to fill the vital signs station, we did decrease the availability of
existing PCAs in the clinical arena.

LIMITATIONS

This study has several limitations. Because it was
performed at a single ED, the results may not be duplicated
or applicable at another ED. In addition, the study was
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Figure. Time (minutes) to vital signs first recorded demonstrated as box-and-whisker plot, modified with maximum values shown at tops

of curtailed whiskers. Mean values are demonstrated with trendline.

retrospective, and therefore results are subject to the biases
associated with a retrospective study. Also, enrollment in
the study was limited to 7 am — 11 pm due to limitations in
staffing outside of this time frame.

We included in the analysis patients who arrived via
EMS during the study period. The electronic report
generated for this project does not have a mechanism to
separate EMS from non-EMS patient arrivals. This report
identifies all ED patients and generates a time from arrival
to first vital sign. Our EMS process did not change in the
study periods and we have no reason to believe that this
would have had any impact on our results. Of note,
between 2014-2016 our annual EMS arrivals have been
consistently 20% of our overall volume. Given that our
study period included a seasonal comparative as a control
and there were no changes in the departmental management
of EMS triage, we do not believe that this would have had
an effect on our results.

Outliers were noted in both groups. We can only
hypothesize that these delays were likely secondary to poor
provider documentation. The report generated notes the
first time vital signs were documented in the EMR. This is
not an absolute reflection of what may have taken place.
For example, if vital signs were obtained earlier on in a
visit and noted by a provider but inadvertently were not

placed into the chart in a timely manner, it’s easy to see
how any outlier could occur.

CONCLUSION

This study found that coupling quick registration to a vital
signs station in the waiting room is both a feasible and
effective method to overcome delays in obtaining initial vital
signs in a “direct-to-room” ED process.

Address for Correspondence: Elias Youssef, MD, Staten Island
University Hospital, 475 Seaview Avenue, Staten Island, NY
10305. E-mail: eyoussef.em@gmail.com.

Confilicts of Interest: By the WestJEM article submission
agreement, all authors are required to disclose all affiliations,
funding sources and financial or management relationships that
could be perceived as potential sources of bias. No author has
professional or financial relationships with any companies that are
relevant to this study. There are no conflicts of interest or sources
of funding to declare.

Copyright. © 2018 Basile et al. This is an open access article
distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

Volume 19, No. 2: March 2018

257

Western Journal of Emergency Medicine



Dedicated Vital Signs Station Reduces Time to Initial Vital Signs in the ED

Basile et al.

REFERENCES

1.

Bertoty DA, Kuszajewski ML, Marsh EE. Direct-to-room: one
department’s approach to improving ED throughput. J Emerg Nurs.
2007;33(1):26-30.

Tanabe P, Gisondi MA, Medendorp S, et al. Should you close your
waiting room? Addressing ED overcrowding through education and
staff-based participatory research. J Emerg Nurs. 2008;34(4):285-9.
Wiler JL, Gentle C, Halfpenny JM, et al. Optimizing emergency
department front-end operations. Ann Emerg Med. 2010;55(2):142-60.
Ward PR, Rokkas P, Cenko C, et al. “Waiting for” and “waiting in”
public and private hospitals: a qualitative study of patient trust in
South Australia. BMC Health Serv Res. 2017;17(1):333.

Al-Onazi M, Al Hajri A, Caswell A, et al. Reducing patient waiting time
and length of stay in an Acute Care Pediatric Emergency

Department. BMJ Qual Improv Report. 2017;6:epub.

Chartier LB, Simoes L, Kuipers M, et al. Improving emergency
department flow through optimized bed utilization. BMJ Qual Improv
Rep. 2016;5(1). Pii:u206156.w2532.

Chartier L, Josephson T, Bates K, et al. Improving emergency
department flow through Rapid Medical Evaluation unit. BMJ Qual
Improv Rep. 2015;4(1):epub.

Rutman LE, Migita R, Woodward GA, et al. Creating a leaner
pediatric emergency department: how rapid design and testing of a
front-end model led to decreased wait time. Pediatr Emerg Care.
2015;31(6):395-8.

Chiu IM, Lin YR, Syue YJ, et al. The influence of crowding on clinical
practice in the emergency department. Am J Emerg Med.
2017;17:epub.

Western Journal of Emergency Medicine

258

Volume 19, No. 2: March 2018



ORIGINAL RESEARCH

Variations in Cardiac Arrest Regionalization in California

Brian L. Chang, MD*
Mary P. Mercer, MD, MPH*
Nichole Bosson, MD, MPH'*

Karl A. Sporer, MD*$
Carson, California

*University of California San Francisco School of Medicine, Department of Emergency
Medicine, San Francisco, California

TLos Angeles County Emergency Medical Service Agency, Los Angeles, California
*Harbor-UCLA Medical Center and the Los Angeles Biomedical Research Institute,

SAlameda County Emergency Medical Service Agency, Alameda, California

Section Editor: Christopher Kahn, MD, MPH

Submission history: Submitted May 16, 2017; Revision received October 14, 2017; Accepted October 11, 2017

Electronically published February 19, 2018

Full text available through open access at http://escholarship.org/uc/uciem_westjem

DOI: 10.5811/westjem.2017.10.34869

Introduction: The development of cardiac arrest centers and regionalization of systems of care may
improve survival of patients with out-of-hospital cardiac arrest (OHCA). This survey of the local EMS
agencies (LEMSA) in California was intended to determine current practices regarding the treatment

across California.

cerebral performance category scores.

and routing of OHCA patients and the extent to which EMS systems have regionalized OHCA care

Methods: We surveyed all of the 33 LEMSA in California regarding the treatment and routing of
OHCA patients according to the current recommendations for OHCA management.

Results: Two counties, representing 29% of the California population, have formally regionalized
cardiac arrest care. Twenty of the remaining LEMSA have specific regionalization protocols to direct
all OHCA patients with return of spontaneous circulation to designated percutaneous coronary
intervention (PCl)-capable hospitals, representing another 36% of the population. There is large
variation in LEMSA ability to influence inhospital care. Only 14 agencies (36%), representing 44% of
the population, have access to hospital outcome data, including survival to hospital discharge and

Conclusion: Regionalized care of OHCA is established in two of 33 California LEMSA, providing
access to approximately one-third of California residents. Many other LEMSA direct OHCA patients
to PCl-capable hospitals for primary PCI and targeted temperature management, but there is limited
regional coordination and system quality improvement. Only one-third of LEMSA have access to
hospital data for patient outcomes. [West J Emerg Med. 2018;19(2)259-265.]

INTRODUCTION

Annually over 400,000 people suffer non-traumatic out-of-
hospital cardiac arrest (OHCA) in the United States."* This
represents the third leading cause of death in industrial nations
and accounts for eight times as many deaths as motor vehicle
collisions.** There have been steady, albeit modest, improvements
in the survival of patients with OHCA over the past decade.’ With
recent advances in post cardiac arrest care, the proportion of
patients who survive to hospital discharge after cardiopulmonary
resuscitation (CPR) and return of spontaneous circulation

(ROSC) has increased from one-third to one-half.¢ Other
improvements including higher rates of bystander CPR, dispatch-
directed CPR, deployment of automatic external defibrillators in
the community, and improved CPR quality have also contributed
to increasing survival rates.>’

Recently the American Heart Association (AHA) and other
subject matter experts have advocated for the development of
regional systems of cardiac arrest care with designation of cardiac
arrest centers.**!% A cardiac arrest center is a hospital that
provides evidence-based practice in resuscitation and post-
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resuscitation care, including 24/7 percutaneous coronary
intervention (PCI) capability and targeted temperature
management (TTM), as well as an adequate annual volume of
OHCA cases and a commitment to performance improvement
and benchmarking. There is a similar precedent in the
establishment of ST-segment elevation myocardial infarction
(STEMI) centers over the past decade to improve outcomes in
that time-dependent disease.!""!?

Observational studies suggest a benefit of
regionalization; therefore, the establishment of regional care
systems may optimize access to and delivery of care for
patients with OHCA. A prospective study demonstrated
improved outcomes in patients with OHCA transported to a
cardiac arrest center compared to non-cardiac arrest
centers.!* There have been numerous observational studies
with differing hospital characteristics'*2® as well as a number
of studies that compared outcomes before and after the
implementation of regionalized systems of care,?’-* all
suggesting an association between improved survival and
routing of select patients to cardiac arrest centers.

A regionalized cardiac arrest system involves a
systematic approach to the care of the OHCA patients across
a geographic area. This would include consistency in
prehospital care, selective transport to designated cardiac
arrest centers, consistent policies on the post-resuscitation
care, and participation in a regional performance
improvement process to address any potential disparities in
care. Currently, most cardiac arrest centers in the U.S. are
self-designated academic centers.’ The extent to which
regionalization of cardiac arrest care has been established is
not well quantified. Two studies describing established
regional cardiac arrest care systems demonstrated improved
patient outcomes with regionalization.?”!

This survey of local EMS agencies (LEMSA) in California
was intended to determine the current practices regarding the
treatment and routing of OHCA patients and the extent to which
EMS systems have regionalized care across California.

METHODS

The State of California has a population of 39 million, and
EMS care is regulated by the California EMS Authority.
Oversight of local care is provided by 33 LEMSA. These
government agencies establish uniform policies and
procedures for a countywide or region-wide (comprising
multiple counties) system of first responders and EMS
providers. While all LEMSA must have an EMS plan that
conforms to California EMS Authority mandates, policies and
protocols vary among them.?3

We surveyed all 33 California LEMSA on three topics:
1) local policy regarding routing of OHCA patients to
designated cardiac arrest centers; 2) specific interventions
for post-resuscitation care available in those centers; and 3)
access to data on OHCA treatment and outcome measures.

Population Health Research Capsule

What do we already know about this issue?
Out-of-hospital cardiac arrest (OHCA) patients
have better outcomes at cardiac arrest centers,
and some emergency medical service (EMS)
systems direct OHCA patients to such centers.

What was the research question?

How do EMS agencies in California route
OHCA patients? What quality improvement
metrics do they track?

What was the major finding of the study?
There is wide variation in the treatment and
routing of OHCA patients in California.
Only two of 33 EMS agencies have formal
regionalized systems.

How does this improve population health?
This study suggests that EMS agencies in
California can expand regionalized care
for OHCA patients and increase quality
improvement around OHCA systems.

We also requested system metrics on frequency of OHCA
and patient outcomes. Of note, our survey inquired about
the policies and protocols pertaining to all OHCA patients,
not only those who achieved ROSC. We developed a
37-question survey (Appendix) in three sections: field
treatment and routing policies (multiple choice); specialty
centers (multiple choice); and system data (free response).
Prior to dissemination, the survey was reviewed by several
LEMSA administrators and subsequently edited for clarity.
The survey was distributed by email to the California
LEMSA administrators and medical directors in August
2016, available online via Qualtrics software. Reminders
were sent until all LEMSA completed the survey. We
clarified incomplete or inconsistent survey responses by
email and/or phone.

The primary objective was to describe management of
OHCA throughout California in terms of current treatment
guidelines and specifically to determine the extent to which
systems have regionalized care. Responses were submitted by
either the LEMSA director or representative and downloaded
or input into Excel (Microsoft Corporation, Redmond WA) for
analysis. The findings of this study will be shared with the
EMS Medical Directors Association of California (EMDAC),
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an advisory body to the California EMS Authority comprised
of all EMS medical directors of the 33 LEMSASs, who meet
quarterly to advise the state on issues pertaining to prehospital
scope of practice and quality of care.

This study was submitted to the Institutional Review
Board (IRB) at the University of California at San Francisco
and was deemed to not involve human subjects as to require
continuous IRB review.

RESULTS

All 33 California LEMSA participated in the survey for a
response rate of 100%. Table 1 provides a summary of LEMSA
routing policies. Two LEMSA reported a fully developed
regional cardiac arrest care system with specific clinical
protocols to direct patients to cardiac arrest centers, a role in
influencing hospital policies about post-cardiac arrest care, and
participate in a regional performance-improvement process. The
Los Angeles (LA) regional cardiac arrest system (population 10
million) has been described previously.”” In LA, all OHCA with
ROSC and those transported with presumed cardiac etiology are
routed to designated centers, which double as STEMI and
cardiac arrest centers. All have 24/7 PCI capability, written
internal protocols for TTM, and take part in a regional
performance-improvement process. Alameda County
(population 1.5 million) operates a similar system, routing all
OHCA patients with ROSC at any time to cardiac arrest centers.

A large number of LEMSA (20/33), comprising a
population of 14 million, have specific protocols to direct all
OHCA patients with ROSC to designated PCI-capable
hospitals. They have a limited role or no role in influencing
hospital policies about post cardiac arrest care and do not have a
regional performance-improvement process. There was
inconsistency among agencies regarding the protocols and
reporting required from these hospitals. Nearly all LEMSA
(31/33) have a termination of resuscitation protocol for OHCA.

Eight LEMSA have policies and protocols that direct the
use of TTM during post-resuscitation care, requiring
hospitals to have a written TTM protocol, and five have a
memorandum of understanding to enforce the requirement
and allow them a role in determining the inclusion and
exclusion criteria. Six LEMSA have protocols for the
prehospital administration of therapeutic hypothermia.

Seven LEMSA have policies that require receiving
hospitals to have a written protocol for emergent PCI after
OHCA. Of these, four have memoranda of understanding with
the hospitals and three have a role in determining inclusion and
exclusion criteria. The use of PCI for patients with persistent
cardiac arrest was rare. Fifteen agencies reported that this
occurred in their system, but none reported more than 3-5
patients. Eleven LEMSA have hospitals with extracorporeal
membrane oxygenation (ECMO) capability, but it was rarely
used for this indication and there were no LEMSA with specific

Table 1. Summary of the routing and treatment policies for out-of-hospital cardiac arrest (OHCA) among the 33 local EMS agencies

(LEMSA) in California.

Number of LEMSAs in CA

Field treatment and routing policies
Allow for the routing of OHCA to specific hospitals
Require the routing of all OHCA to specific hospitals
Have a Termination of Resuscitation policy for OHCA
Route all persistent Vfib to specific hospitals

Have a policy for pre-hospital initiation of Targeted Temperature Management (TTM)

Require the use of mechanical CPR devices during transport
Specialty centers

Require that a written TTM policy exist at the receiving hospital

Require that a written policy for emergent coronary angiography exist at the receiving hospital

Require the transport of OHCA to a hospital with 24 hour capability for percutaneous coronary intervention
Require the use of mechanical CPR devices in hospitals receiving OHCA

Have hospitals that perform PCI for patients in persistent cardiac arrest

Have hospitals that initiate ECMO for patients in persistent cardiac arrest

Outcomes data
Collect outcomes data on OHCA

2 (6%)

8 (24%)
8 (24%)
18 (55%)
1(3%)
15 (45%)
11 (33%)

26 (79%)

CPR, cardiopulmonary resuscitation; PCI, percutaneous coronary intervention; ECMO, extracorporeal membrane oxygenation; Vfib,

ventricular fibrillation.
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routing or regional policies for its use. Mechanical CPR devices
were optional for 18 local EMS agencies. One agency required
the use of mechanical CPR devices during transport and another
required them for all OHCA patients.

The majority of LEMSA report collecting process
measures for system quality improvement, with EMS
response time the most commonly measured (30/33), followed
by the time to CPR (24/33), the time to defibrillation (25/33),
and the rate of dispatcher-assisted CPR (18/33). However, the
measurements of in-hospital outcomes were significantly
lower (14/33) with survival to hospital discharge the most
commonly measured. The frequency of reported treatment and
outcome measures are listed in Table 2.

DISCUSSION

We present the current policies for treatment and routing
of all OHCA patients throughout California with a 100%
survey response rate. While the majority of LEMSA route
cardiac arrest patients to specific specialty centers (PCI-
capable hospitals), only two have formally regionalized
cardiac arrest care systems, covering 39% of the California
population. A surprising finding of our survey was the larger
number of more informal designation of cardiac arrest centers
without regionalization. A total of 20 out of 33 LEMSA
(representing a population of 14 million or 36% of the
population) had specific protocols to direct OCHA patients to
STEMI- designated hospitals. A regionalized cardiac arrest
system not only directs OHCA patients to designated
hospitals, but also establishes a systemwide approach to
cardiac arrest management and quality improvement to
optimize resuscitation and post-resuscitation care. This is a
multi-disciplinary approach that involves prehospital and
inhospital care, including the appropriate and timely use of
TTM and PCI, as well as consistent intensive care unit care
and uniform prognostication.

Designated cardiac arrest centers that operate within a
regionalized system with a robust performance-improvement
process are likely to decrease the variability in care and improve

outcomes. Several studies have demonstrated that survival after
ROSC from an OHCA can vary considerably depending on the
hospital and its clinical characteristics.'*!%!#35 In one Swedish
study, the survival of OHCA patients with ROSC ranged from
14% to 42%.%° In 2008, Arizona designated 31 cardiac arrest
centers and routed all OHCA patients to these centers. Before
and after analyses of the Arizona Department of Health Services
statewide, EMS cardiac-arrest database demonstrated increased
neurologically intact survival with regionalization, as well as
improved adherence to post-resuscitation care guidelines at
designated centers.

However, routing of patients alone, even without the
regionalized system infrastructure, may improve outcomes. As
demonstrated in other complicated medical conditions, a
number of studies have suggested that increasing the volume
of OHCA patients receiving care at a particular hospital is
associated with improved outcomes. Hospitals with high
volumes of CPR cases demonstrate better outcomes for OHCA
patients than those with lower volume, despite longer
transport times to these cardiac arrest centers.!®!3161736-39 Using
California statewide data from 2011, we found that 10% of
hospitals are defined as AHA Level I cardiac receiving centers,
capable of providing 24-hour PCI and TTM, and meet a
minimum volume of OHCA patients.** As of 2011, these
hospitals treated approximately 25% of the OHCA patients in
California. The designation of cardiac arrest centers may be
associated with an increased use of TTM and PCI and the rate
of their use correlates with their survival rate with
neurologically favorable outcome.*! While this is of particular
interest to rural communities, where it may be advantageous
for the OHCA patient to bypass the closest hospital or use air
transportation to reach a cardiac arrest center, further work is
necessary to determine what length-of-transport time and
characteristics of cardiac arrest have maximal benefit in
transport to a specialized center.

Still, quality improvement is essential to continue to
improve system outcomes. A concerning finding of the survey
was that only 14 LEMSA (42%) have access to the hospital

Table 2. Number of California local EMS Agencies (LEMSA) that track and maintain quality improvement processes and outcomes in

cardiac-arrest care metrics.

Pre-hospital outcomes

In hospital outcomes

Frequency
EMS Rate of Survival CPC or Risk- of emergent

response  Time to Time to dispatcher to hospital mRS scores  adjusted Frequency coronary
time CPR defibrillation  assisted CPR  discharge atdischarge  mortality of TTM angiography
Yes 30 (91%) 24 (73%) 25 (76%) 18 (55%) 14 (42%) 10 (30%) 1 (3%) 3 (9%) 9 (27%)
Partially 4 (12%) 5 (15%) 1(3%) 3 (9%) 5 (15%)
No 3(9%) 9(27%) 8 (24%) 15 (45%) 15 (45%) 18 (55%) 31(94%) 27 (82%) 19 (58%)

EMS, emergency medical services; CPR, cardiopulmonary resuscitation; CPC, cerebral performance category; mRS, modified Rankin
score; TTM, targeted temperature management; PC/, percutaneous coronary angiography
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outcomes. All successful systems that have improved their
cardiac arrest survival required measuring different
components of their system, with hospital outcomes one of the
most important, 34243

These survey results provide an important foundation
from which to move forward. There are a number of future
opportunities for inquiry and improvement of cardiac arrest
systems in California. As discussed above, the availability of
hospital outcomes is essential for system quality
improvement. The use of consistent definitions and
inclusion/exclusion criteria developed by national or
international organizations is also important to effectively
benchmark. Given the low usage of ECMO or PCI during
cardiac arrest, there may be opportunities to standardize their
use across each region.* The development of regional
systems of care with designated cardiac arrest centers may
allow for more rapid adoption of current and future
evidence-based advances in care. There may also be a role
for secondary transfer of OHCA patients with sustained
ROSC who present to a non-cardiac arrest center, but this
has yet to be established.®

LIMITATIONS

Given the survey design, the study results are limited
by self-reporting bias and potential misclassification bias
by the survey participants. Question misinterpretation is
possible; however, we attempted to mitigate this by careful
review and follow-up with individual respondents for any
discrepancies in responses. The survey only included
California LEMSA; therefore, results may not be
generalizable to other U.S. regions. Additionally, the survey
did not ask explicitly about LEMSA participation in
national, cardiac-arrest registry reporting, or collect
numbers regarding OHCA patients and outcomes across all
LEMSA. This study did not evaluate specific quality
indicators or system performance in the individual EMS
systems or differentiate between rural and urban LEMSA.

CONCLUSION

Regionalized care of OHCA is established in two of 33
California LEMSA, providing access to approximately
one-third of California residents. Many other LEMSA direct
OHCA patients to PCI-capable hospitals for primary PCI and
targeted temperature management, but there is limited regional
coordination and system quality improvement. Only one-third
of LEMSA have access to hospital data for patient outcomes.
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Introduction: Thailand has the highest mortality from road traffic injury (RTI) in the world. There are
usually higher incident rates of RTI in Thailand over long holidays such as New Year and Songkran.
To our knowledge, there have been no studies that describe the impact of emergency medical
service (EMS) utilization by RTI patients in Thailand. We sought to determine the outcomes of EMS
utilization in severe RTls during the holidays.

Methods: We conducted a retrospective review study by using a nationwide registry that collected
RTI data from all hospitals in Thailand during the New Year holidays in 2008—2015 and Songkran
holidays in 2008—-2014. A severe RTI patient was defined as one who was admitted, transferred to
another hospital, or who died at the emergency department (ED) or during referral. We excluded
patients who died at the scene, those who were not transported to the ED, and those who were
discharged from the ED. Outcomes associated with EMS utilization were identified by using multiple
logistic regression and adjusted by using factors related to injury severity.

Results: Overall we included 100,905 patients in the final analysis; 39,761 severe RTI patients
(39.40%; 95% confidence interval [Cl] 95% CI [39.10%—39.71%]) used EMS transportation to
hospitals. Severe RTI patients transported by EMS had a significantly higher mortality rate in the

ED and during referral than that those who were not (2.00% vs. 0.78%, p < 0.001). Moreover, EMS
use was significantly associated with increased mortality rate in the first 24 hours of admission

to hospitals (1.38% for EMS use vs. 0.57% for no EMS use, p < 0.001). EMS utilization was a
significant predictor of mortality in EDs and during referral (adjusted odds ratio [OR] 2.19; 95% CI
[1.88—2.55]), and mortality in the first 24 hours of admission (adjusted OR 2.31; 95% CI [1.95-2.73]).

Conclusion: In this cohort, severe RTI patients transported by EMS had a significantly higher
mortality rate than those who went to hospitals using private vehicles during these holidays. [West J
Emerg Med. 2018;19(2)266-275.]

INTRODUCTION rehabilitation, accident investigation, and lost productivity.
Road traffic injury (RTI) is a major public health issue. Thailand has the highest RTI mortality rate in the world,'
Every year, approximately 1.25 million people die and 20-50  which may be attributed in part to the high incidence of drunk

million people worldwide are injured from RTL.! RTT also has  driving, high-speed driving, and low incidence of helmet or
a huge economic impact, owing to costs of treatment, seatbelt use. The problem is further compounded by poor road
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conditions, especially in rural areas.’

The incidence of RTIs in Thailand increases during long
holiday seasons — such as the New Year’s holiday December
31 - January 1 and the traditional Thai New Year’s holiday
called Songkran, April 13 - 15 — because of high traffic
volume and a higher incidence of drunk driving.? The high-
traffic holiday volume usually lasts seven days since many
people add vacation leave to extend their time off.> Since 2008
the country has collected RTI data during the holidays as part
of a nationwide registry, which has been used for monitoring
the incidence of RTlIs, establishing public health interventions
to prevent accidents, and improving post-crash response,
including emergency medical services (EMS).

Similar to other countries, the Thai EMS system was
developed as a part of the larger healthcare system, which
aims to reduce morbidity and mortality in all emergencies.
However, a recent study revealed that EMS use among RTI
patients did not improve survival rates.’ These findings are
similar to those of other studies focusing on EMS utilization
in all patients with traumatic injuries.*® This indicates that
improvement in prehospital care is needed, particularly for
RTI patients. There is no global standard solution for RTI
management. Understanding the characteristics of EMS
utilization and its impact in individual regions is a critical
component for improving the quality of the system. To our
knowledge, no previous studies have described the impact of
EMS utilization on road traffic accidents in Thailand.

As a first step toward improving the prehospital trauma
care system in Thailand, which has a high incidence of RTIs,
we sought to determine the outcomes of EMS utilization
among RTI patients during the New Year and Songkran
holidays, using data from a nationwide registry. Furthermore,
the results may help other countries establish benchmarks to
improve their EMS systems.

METHODS

Thailand is a middle-income country in Southeast Asia. In
2015 its estimated population was 67,959,000, with a density
of 132.1 per square kilometer.” The country has 76 provinces
grouped into 13 regional offices (ROs). The Thai Ministry of
Public Health allocates funds to these ROs,® which includes a
budget for EMS organization. The Thai EMS system has been
developing since 1995. It includes a two-tiered response,
ambulance system that can be activated by dialing 1669. Basic
life support (BLS) is provided by nonpublic health-sector
organizations and hospital-based ambulances. BLS providers
are basic emergency medical technicians (EMT-Bs) who have
trained for at least 110 hours, or first responders who have
trained for at least 40 hours.

The system provides advanced life support (ALS),
administered by nurses through hospital-based ambulances.
Certain rural areas have intermediate life support (ILS)
provided by intermediate-level EMTs (EMT-I). EMT-Is

Population Health Research Capsule

What do we already know about this issue?
Thailand has a high mortality rate from road
traffic injury (RTI), especially over long
holiday periods. There is little data describing
the impact on the Thai EMS system from more
RTI patients during the holidays.

What was the research question?

Was there a difference in outcomes of RTI
patients transported by EMS compared to those
who were transported by private vehicle?

What was the major finding of the study?

The EMS utilization group had a significantly
higher severity and in-hospital mortality rate
than the private vehicle group.

How does this improve population health?
The Thai trauma system should be improved
to allow earlier access to and resuscitation
of patients with RTI, ,especially those
transported by EMS.

complete a two-year training curriculum. In some areas that
lack access to hospital-based ambulances, a first-response
unit (FR) transports patients to hospitals. In 2008 the
National Institute of Emergency Medicine (NIEM) was
established to regulate EMS policies, EMS quality, and the
licensure of EMS providers.’

In an effort to prevent RTIs and control the quality of the
EMS system during long holidays NIEM established a
surveillance system in 2008 that collects RTI data from all
hospitals. The surveillance collected data for seven days
during each period from the Road Safety Directing Center’s
announcements. For example, data were collected from
December 27, 2013, to January 2, 2014, for the New Year’s
2014 holiday and from April 11 - 17 2014 for the Songkran
holiday. NIEM used the registry to create prevention
campaigns for the entire country, one example of which was
the “Don’t Drive Drunk “campaign. NIEM also shared the
data with police departments as a means to improve law
enforcement in each province.

The RTI data-collection form included the name, sex,
age, status of road user (e.g., driver, passenger, pedestrian),
vehicle of patient, vehicle of party, date and time of accident,
type of road (e.g., highway, rural, city) and the province in
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which the accident occurred, helmet/seatbelt use, alcohol use,
admission/referral status, treatment outcome, length of stay,
and post-crash transportation of patient. The form was
distributed to all community, provincial, university, and
private hospitals during the New Year and Songkran festival
periods for the collection of data from all crash victims who
accessed hospital care. Assigned data collectors interviewed
patients or their relatives. Data on demographics, crash
details, and risk factors were collected from interviewing
patients or relatives or those who transported patients to the
hospital. Data on treatment, outcome and post-crash
transportation were collected from medical records. If a
patient was admitted to the hospital, the outcome of treatment
was reassessed at day 30 after a crash to be consistent with
the World Health Organization definition of road traffic death.
Alcohol-use information was obtained in various ways: from
patients who verbally indicated that they had consumed
alcohol prior to the injury; from relatives or from those who
transported patients to the hospital; or by physical
examination by a health provider, or laboratory testing. These
data were then entered into the NIEM electronic database.

This study was reviewed and approved by the Faculty of
Medicine Siriraj Hospital Institutional Review Board. We
conducted a retrospective review study using data collected by
the NIEM registry during the 20082015 New Year holiday
and 2008-2014 Songkran holiday. We excluded patients who
died at the scene and those who were not transported to
hospitals because no transportation method for these patients
had been recorded in the registry. Severe RTI patients were
defined as patients who were admitted to the hospital, were
referred, or had died in the emergency department (ED). We
also excluded patients who were discharged from EDs.

Subsequently, we categorized data into two cohorts: a
control group, and an EMS utilization group, which included
patients who were transported to hospitals by FR, BLS, ILS, or
ALS ambulances. The registry also recorded the vehicle type.
We further classified the data according to whether the victims
were vulnerable road users (which included pedestrians,
cyclists, and motorcyclists) or non-vulnerable road users.!” We
also categorized the time of the day that patients visited
hospitals, dividing the day by 06:00—17:59 and 18:00-05:59.
Patients who used helmets and seatbelts were combined.
Mortality included death in EDs and during referral, death in
the initial 24 hours after admission, and death 1-30 days after
admission. Survival was defined as patients who either survived
after 30 days of admission or were discharged from hospital.

We analyzed all demographic data comparing EMS and
non-EMS utilization using chi-square test. Logistic regression
was used to analyze the primary outcome, which was the
association between EMS utilization and mortality of RTI
patients; we then adjusted the outcome for factors that affected
injury severity, such as age, sex, being a vulnerable road user,
road characteristics, alcohol consumption, and helmet or

seatbelt use.!"'* We conducted subgroup analyses to identify
factors related to the mortality of patients who were
transported by EMS. Univariate analysis was conducted using
chi-square test and Fisher’s exact test. We included factors that
have been proven to be associated with RTI severity, as
mentioned above, and level of EMS in a multiple logistic
regression model. P values <0.05 were considered significant.
We calculated statistics using R version 3.2.1 (The R
Foundation for Statistical Computing, Vienna, Austria).

RESULTS

The nationwide registry of the New Year’s holiday reported
214,950 RTI patients in 20082015, and that of the Songkran
holiday 202,298 RTI patients in 2008—-2014. After excluding
patients who died at the scene, were not transported to hospitals,
or were discharged from the ED, 100,905 severe RTI patients
were included in the final analysis (Figure). In total, 39,761 RTI
patients (39.40%; 95% confidence interval [CI] 95% CI [39.10—
39.71]) were transported by EMS.

Table 1 summarizes the demographic characteristics of
severe RTI patients during these two major Thai holidays,
categorized by mode of transportation. The mean (SD) age of
patients transported by EMS was 32.12 (16.30) years, which
was significantly greater than that of patients from the non-
EMS utilization group (30.38 (17.19); p < 0.001). The severe
RTI patients in this registry were predominantly male
(73.86%). In the EMS utilization group 74.68% were male,
and in the control group 73.26% were male. Approximately
one-third of the accidents occurred on highway roads
(31.53%), of which 38.08% of the victims were transported to
the ED by ambulance, which was significantly more than
those who were not transported (27.27%). Only 12,945
patients (13.98%) wore a helmet or seatbelt. Almost half of
the severe RTI patients (50.88%) were influenced by alcohol.
The history of alcohol consumption among patients
transported by ambulance was significantly higher than in the
control group (54.72% vs. 48.45%; p < 0.001).

The mortality rate in EDs and during referral in severe
RTI patients transported by EMS was significantly higher than
in those who were not (2.00% vs. 0.78%; p < 0.001).
Moreover, EMS use revealed a mortality rate of 1.38% in the
first 24 hours after admission to hospitals, which was
significantly higher than the corresponding rate of 0.57% in
the control group (p < 0.001). EMS utilization was a
significant predictor of mortality in EDs and during referral,
mortality in the first 24 hours of admission, and mortality in
the 1-30 day period following admission to hospitals (Table
2). Following adjusted odds ratio (OR) with age, sex, RO,
holiday year, helmet or seatbelt use, alcohol consumption,
vulnerable road users, and road characteristics, EMS
utilization had 2.19 times higher odds of mortality in EDs and
during referral (adjusted OR 2.19; 95% CI [1.88-2.55]). It
also significantly increased mortality in the first 24 hours after
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Dataset of Songkran’s holidays 2008 — 2014
n=214950

Dataset of New Year’s holidays 2008 — 2015

n=202.298

n=417.248

Combined dataset

Exclusion criteria
+ Not transported to hospital »=10,773

Final analysis
n=100,905

« Died on scene n= 3,809
* Discharged from emergency department » = 301,761

Figure. Flow chart of dataset for analysis of road traffic injuries in Thailand during Songkran’s and New Year’s holidays.

admission (adjusted OR 2.31; 95% CI [1.95-2.73]).
Furthermore, EMS use increased the odds of mortality in the
1- 30 day period following admission to the hospital (adjusted
OR 1.57; 95% CI [1.28-1.92]).

Table 3 shows the characteristics of severe RTI patients
transported by EMS, categorized by clinical outcomes. The
patients who survived after 30 days of admission had been
transported by ALS teams significantly less than patients who
died (26.91% vs. 64.24% mortality in EDs and during referral,
58.18% mortality in the first 24 hours after admission, and
58.36% mortality in 1- 30 days after admission to the hospital;
p <0.001). On the other hand, 14.42% of survival patients
wore a helmet or seatbelt, which was significantly higher than
among the patients who died (11.36% mortality in EDs and
during referral, 9.47% mortality in first 24 hours after
admission, and 9.21% mortality in 1 - 30 days after admission
to the hospital; p < 0.001).

Multiple logistic regression revealed factors associated
with mortality in EDs and during referral, mortality in the first
24 hours after admission, and mortality in 1 - 30 days after
admission to the hospital, (Tables 4, 5, and 6, respectively).
ALS transportation was a significant factor in increased
mortality (OR 4.63; 95% CI [3.72-5.82] in mortality in EDs
and during referral, OR 3.44; 95% CI [2.73-4.35] in mortality
in the first 24 hours after admission, and OR 3.61; 95% CI
[2.65—4.96] mortality in 1 - 30 days after admission).
Accidents on highway roads increased the odds of mortality in
EDs and during referral than those on city roads (OR 1.57;
95% CI [1.19-2.11]). Highway-related injuries also had
1.52-times higher odds of mortality in the first 24 hours of
admission (OR 1.52; 95% CI [1.11-2.11]). In contrast, helmet
or seatbelt use was a significant factor in decreasing mortality
rates (OR 0.56; 95% CI [0.41-0.76] in ED mortalities and
during referral, OR 0.64; 95% CI [0.45-0.90] in mortality in

the first 24 hours after admission, and OR 0.52; 95% CI
[0.30-0.84] mortality in 1 — 30 days after admission).

DISCUSSION

This study describes outcomes of severe RTI patients
transported by EMS compared with patients transported by
private vehicles. We conducted the analysis using a
nationwide registry in Thailand, which has the highest traffic
accident mortality rate in the world. Moreover, the registry
collected data during holidays with a high incidence of RTIs.
In this cohort, severe RTI patients transported by ambulance
had a higher mortality rate than patients transported to
hospitals by private vehicles, and this finding is in line with
those of other studies.**!” The higher mortality rate might be
attributed to the fact that patients who were transported by
EMS were more severely injured than those in the control
group.

Our results demonstrated that approximately 40% of
severe RTI patients were transported to hospitals by
ambulance, which was less than reports from other
countries. Recently, Huang et al. reported that 73.4% of
RTI patients in Taiwan were transported by EMS. One
possible reason for not using EMS may have been that
patients might not have known or might have forgotten the
four-digit (1669) number for ambulance services.?® This
contact number is different from those of other public
service agencies such as the police and fire departments. A
continuous advertisement of the emergency number should
be done to increase EMS use in Thailand.

The demographic data revealed that the patients who used
EMS had more factors that increased injury severity than the
control group; for example, our analysis demonstrated that severe
RTI patients transported by ambulance reported current alcohol
consumption more than those who were not. Recent studies have
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Table 1. Demographic data of severe road traffic injury patients categorized by EMS* transportation.

Variable

Overall
n = 100,905

Non-EMS utilization

n=61,144

EMS Utilization
n = 239,761

Age group
0-8 years old
9 - 17 years old
18 - 60 years old
61 years old and more
Male
Vulnerable road users
Night shift (1800 — 0599)
(Missing n = 746)
Road type
(Missing n = 2,443)
City road
Rural road
Highway road
Helmet or seatbelt
(Missing n = 7,700)
Alcohol consumption
(Missing n = 7,523)
Injury in Songkran holiday
Outcomes
Survival after 30 days
Death in ED and referral

5,370 (5.32%)
17,147 (16.99%)
72,320 (71.67%)

6,068 (6.01%)
74,529 (73.86%)
85,052 (84.29%)
47,544 (47 4T%)

15,781 (15.64%)
50,867 (50.41%)
31,814 (31.53%)
12,945 (13.89%)

47,517 (50.88%)
47,468 (47.04%)

98,202 (97.32%
1,271 (1.26%

4,090 (6.69%)
10,989 (17.97%)
42,418 (69.37%)

3,647 (5.96%)
44,796 (73.26%)
52,545 (85.94%)
28,348 (46.76%)

9,405 (15.38%)
33,361 (54.56%)
16,672 (27.27%)

7,733 (13.64%)

27,657 (48.45%)

29,507 (48.26%)

60,069 (98.24%)
474 (0.78%)

1,280 (3.22%)
6,158 (15.49%)
29,902 (75.20%)
2,421 (6.09%)
29,733 (74.78%)
32,507 (81.76%)
19,196 (48.56%)

6,376 (16.04%)
17,506 (44.03%)
15,142 (38.08%)

5,212 (14.27%)

19,860 (54.72%)

17,961 (45.17%)

38,133 (95.90%)
797 (2.00%)

Death in first 24 hours of admission 897 (0.89%
Death in 1 day - 30 days after admission 535 (0.53%

347 (0.57%) 550 (1.38%)
254 (0.42%) 281 (0.71%)

—_— — ~— ~—

EMS, emergency medical services; ED, emergency department

Table 2. Multiple logistic regression for emergency medical service utilization among severe road traffic injury patients and mortality

Outcomes

Crude OR (95%Cl) Adjusted OR* (95%Cl)

Mortality in EDs and during referral
Mortality in first 24 hours of admission to hospitals
Mortality in 1 - 30 days after admission to hospitals

2.62 (2.37 —2.94)
2.46 (2.15 - 2.81)
1.71 (1.44 - 2.02)

2.19 (1.88 — 2.55)
2.31(1.95-2.73)
1.57 (1.28 — 1.92)

OR, odds ratio; CI, confidence interval; ED, emergency department.

*Adjusted with factors that affected injury severity such as age, sex, vulnerable road users, road characteristics, alcohol consumption,

and helmet or seatbelt usage.'-'®

reported that alcohol intoxication is associated with greater injury
severity and higher mortality rates among RTI patients.'”'* We
also found that severe RTI patients transported by EMS were
more often injured on highways than patients who were not. This
shows that the patients in the EMS use group were more severely
injured than those in the control group, since accidents on

highways were more likely to have occurred at high speed, which
was associated with more severe injuries.'* Although we analyzed
multiple logistic regression to adjust for confounding factors,
certain factors related to injury severity were not included in the
registry, such as vehicle speed, comorbidity, prehospital care
time, or injury severity scores (ISS)."** To find out the real effect
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Table 3. EMS* transport of patients with severe road traffic injuries, classified by clinical outcomes

Variable Survival after 30 Death in EDs and Death in first 24 hours ~ Death in 1 day - 30 P value
days during referral after admission days after admission
n = 38,133 n=797 n =550 n =281
Age <0.001
0-8 years old 1242 (3.27%) 22 (2.76%) 12 (2.18%) 4 (1.42%)
9 - 17 years old 5971 (15.66%) 75 (9.41%) 82 (14.91%) 30 (10.68%)
18 - 60 years old 28668 (75.18%) 615 (77.16%) 404 (73.45%) 215 (76.51%)
>61 years old 2252 (5.91%) 85 (10.66%) 52 (9.45%) 32 (11.39%)
Male 28479 (74.68%) 605 (75.91%) 434 (78.91%) 215 (76.51%) 0.105
Vulnerable Road Users 31261 (81.98%) 578 (72.52%) 437 (79.45%) 231 (82.21%) <0.001
Night shift* 18368 (48.45%) 397 (50.00%) 294 (53.75%) 137 (48.75%) 0.081
(Missing n = 231)
Road type <0.001
(Missing n =737)
City road 6143 (16.11%) 107 (13.43%) 80 (14.55%) 46 (16.37%)
Rural road 16950 (44.45%) 237 (29.74%) 208 (37.82%) 111 (39.50%)
Highway road 14328 (37.57%) 441 (55.33%) 256 (46.55%) 117 (41.63%)
Helmet or seatbelt 5077 (14.42%) 70 (11.36%) 43 (9.47%) 22 (9.21%) <0.001
(Missing n = 3,246)
Alcohol consumption 38133 (54.74%) 232 (48.03%) 228 (57.43%) 129 (60.56%) 0.005
(Missing n = 3,464)
Injury in Songkran holiday 17220 (45.16%) 359 (45.04%) 265 (48.18%) 117 (41.64%) 0.329
Holiday
EMS level <0.001
ALS 10261 (26.91%) 512 (64.24%) 320 (58.18%) 164 (58.36%)
ILS 466 (1.22%) 6 (0.75%) 4 (0.73%) 1 (0.36%)
BLS 7770 (20.38%) 85 (10.66%) 64 (11.64%) 31 (11.03%)
FR 19636 (51.49%) 194 (24.34%) 162 (29.45%) 85 (30.25%)

ED, emergency department; *EMS, emergency medical services, ALS Advanced Life Support team; ILS, Intermediate Life Support
team; BLS, Basic Life support team; FR, first responder.
*Night shift hours: 1800 — 0559

of EMS use in clinical outcomes of RTI patients, the registry
should collect information about other factors related to
severity of injuries.

The subgroup analysis identified factors associated with
mortality among severe RTI patients transported by EMS. It
demonstrated that patients who were transported by ALS teams
had significantly increased mortality. This might have been due to
the fact that patients transported by ALS teams were at higher risk
of increased severity when compared with patients transported by
other EMS levels. Another possibility is that ALS team use might
increase the on-scene time, due to prehospital interventions such
as administering intravenous fluids or performing endotracheal
intubation, as opposed to the “scoop and run” concept. This
concurs with findings of previous studies that the use of ALS
teams did not improve clinical outcomes.?°

The Ontario Prehospital Advanced Life Support Major
Trauma Study demonstrated that implementation of ALS teams
did not improve the survival of major trauma patients when
compared with patients treated by BLS teams.?® The study also
revealed that among patients with a Glasgow Coma Score less
than 9 who needed endotracheal intubation, those transported by
ALS teams had a significantly lower survival rate.® However, our
registry did not collect prehospital care time and prehospital
intervention. Further studies should be conducted to determine
the real effect of ALS teams on the clinical outcomes of RTI
patients by analyzing all confounding factors.

Helmet or seatbelt use was a factor that reduced mortality in
severe RTI patients transported by ambulance. This concurred
with the findings of previous studies that showed that these
protective devices reduce injury severity.'>*? Abu-Zidan et al.
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Table 4. Factors associated with mortality in the emergency department and during referral among severe RTI patients transported by EMS*.

Variables Odds ratio (OR) 95% Confidence interval P value

Male 1.09 0.86 —1.39 0.465
Age

0 -8 years old Reference

9-17 years —old 0.62 0.35-1.13 0.099

18 - 60 years old 0.98 0.60 —1.71 0.936

> 61 years old 1.53 0.87 —2.82 0.154
Vulnerable road user 0.90 0.71-1.15 0.394
EMS levels

FR Reference

BLS 1.16 0.82-1.61 0.387

ILS 1.51 0.46 — 3.61 0.423

ALS 4.63 3.72-5.82 <0.001
Road locations

City roads Reference

Rural roads 0.84 0.62-1.15 0.263

Highway roads 1.57 1.19-2.11 0.002
Helmet or seatbelt usage 0.56 0.41-0.76 <0.001
Alcohol consumption 0.76 0.61-0.96 0.019

C=0.734

ED, emergency department; *EMS, emergency medical services, ALS Advanced Life Support team; ILS, Intermediate Life Support
team; BLS, Basic Life support team; FR, first responder; RTI, road traffic injury.

reported that restrained RTI patients showed significantly less
severe injury as well as fewer surgeries compared with
unrestrained patients.”” Furthermore, Nash et al. reported that
seatbelt use was associated with a significant reduction in injury
severity, mortality rate, and length of stay among RTI patients.*®
Liu et al. reviewed 61 observational studies and found that helmet
use was a significant factor in reducing mortality and head injury
in motorcycle crashes."* Only 13.89% of patients in this cohort
wore a helmet or seatbelt, although Thai law requires helmet and
seatbelt use. Further studies should be conducted to explore
barriers to helmet and seatbelt use.

LIMITATIONS

Although we analyzed data from the largest RTI registry in
the country, revealing high mortality rates among RTI patients,
our study has certain limitations. First, because it was a
retrospective observational study, there were missing data
regarding accident time, helmet and seatbelt use, alcohol
consumption status, and road characteristics. Second, the
collection method in the registry had a potential for recall bias
since the data collectors interviewed patients or their relatives at
the hospital. Third, the registry collects data only in the long
holiday periods. Given the lack of data for non-holidays the
registry could not represent the effect of EMS utilization during
non-holidays. We also excluded patients who died at the scene

and were not transported to hospitals. This might have changed
the injury severity of the whole population.

Furthermore, the analysis combined patients using
helmet and seatbelt in one variable as a protective factor for
overall RTI patients, when the injuries have different
mechanisms. Further investigation should conduct
subgroup analysis comparing those using motorcycles vs.
four-wheel vehicles. Moreover, as mentioned earlier, the
registry did not collect data on confounding variables that
could affect clinical outcomes, such as ISS, prehospital
care time, vehicle speed, or patient comorbidities. Lacking
prehospital intervention is another limitation. The registry
should collect the prehospital management or link with the
Thai EMS database. Alcohol consumption was defined
using patient history data and physical examination by the
physician, which is not the gold standard. Blood alcohol
levels should perhaps be included in the registry. Improving
the registry will help enhance our understanding of these
characteristics as well as the effects of EMS utilization
on clinical outcomes.

Aside from our suggestions to improve the registry, there are
further implications from the results of this study. Since we found
that the RTI patients transported by EMS during the holidays had
increased mortality rates, we recommend that this group of
patients be evaluated in a trauma resuscitation room earlier,
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Table 5. Factors associated with mortality in the first 24 hours of hospital admission among severe RTI patients transported by EMS*

Variables Odd ratio (OR) 95% Confidence interval P value

Male 1.13 0.86 — 1.50 0.383
Age

0 - 8 years old Reference

9 - 17 years —old 1.47 0.71-3.57 0.340

18 - 60 years old 1.52 0.76 — 3.58 0.284

> 61 years old 3.19 1.52-7.80 0.005
Vulnerable road user 1.06 0.80-1.44 0.679
EMS levels

FR Reference

BLS 1.00 0.70 —1.41 0.998

ILS 1.09 0.27 - 2.91 0.880

ALS 3.44 2.73-4.35 <0.001
Road locations

City roads Reference

Rural roads 1.03 0.75-1.44 0.865

Highway roads 1.52 1.11-2.11 0.011
Helmet or seatbelt usage 0.64 0.45-0.90 0.013
Alcohol consumption 1.1 0.86—1.42 0.428

C=0.6996

ED, emergency department;, *EMS, emergency medical services, ALS Advanced Life Support team; ILS, Intermediate Life Support
team; BLS, Basic Life support team; FR, first responder; RTI, road traffic injury.

especially for patients transported by ALS teams. And to reduce
time spent in the ED, prehospital notification should be given to
receiving hospitals by the ambulance team before arrival.

CONCLUSION

Transportation of severe road traffic injury patients by
EMS was significantly associated with increased mortality in
EDs and during referral, as well as mortality in the first 24
hours following hospital admission and mortality from 1 — 30
days after admission. However, certain additional confounding
factors must be collected for adjustment in these associations.
We recommend improving the Thai RTI registry by reducing
confounders. This will enable researchers to identify the actual
effects of EMS utilization among severe RTI patients in
Thailand. Furthermore, we suggest that severe RTI patients be
taken to hospitals during these holidays by ambulance and,
especially those taken by ALS team, should be rapidly
assessed in the ED. These changes could potentially improve
the clinical outcomes of RTI patients in Thailand.
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Introduction: Spinal epidural abscess (SEA), a highly morbid and potentially lethal deep tissue
infection of the central nervous system has more than tripled in incidence over the past decade.
Early recognition at the point of initial clinical presentation may prevent irreversible neurologic injury
or other serious, adverse outcomes. To facilitate early recognition of SEA, we developed a predictive
scoring model.

Methods: Using data from a 10-year, retrospective, case-control study of adults presenting for
care at a tertiary-care, regional, academic medical center, we used the Integrated Discrimination
Improvement Index (IDI) to identify candidate discriminators and created a multivariable logistic
regression model, refined based on p-value significance. We selected a cutpoint that optimized
sensitivity and specificity.

Results: The final multivariable logistic regression model based on five characteristics —patient age,
fever and/or rigor, antimicrobial use within 30 days, back/neck pain, and injection drug use — shows
excellent discrimination (AUC 0.88 [95% confidence interval {0.84, 0.92}]). We used the model’'s 8
coefficients to develop a scoring system in which a cutpoint of six correctly identifies cases 89% of
the time. Bootstrapped validation measures suggest this model will perform well across samples
drawn from this population.

Conclusion: Our predictive scoring model appears to reliably discriminate patients who require
emergent spinal imaging upon clinical presentation to rule out SEA and should be used in
conjunction with clinical judgment. [West J Emerg Med. 2018;19(2)276-281.]

INTRODUCTION

The incidence of spinal epidural abscess (SEA), a highly
morbid and potentially lethal deep tissue infection of the central
nervous system, has risen significantly over the past decade.':?
Our tertiary care institution has experienced an increase of more
than 200%, from 2.5 to 8 cases per 10,000 hospital admissions
since 2005.3 Although the reasons are not clearly defined,
various factors, such as an expanded, comorbidly ill, aging
population, and procedures or behaviors predisposing to
bacteremia, have been posited to contribute to the increased
incidence of SEA.

infection in order to identify features that could potentially
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We recently reported the results of a large , case-control
study of SEA over the previous decade in a single, tertiary-care,
regional, academic medical center to assess possible changes in
the epidemiology, risk factors, and clinical manifestations of this

facilitate its early clinical recognition.’ Because SEA may rapidly
and unpredictably evolve to irreversible neurologic injury and
diagnostic delays remain common,* our goal was to use these
data to inform a discrimination model that could be employed at
the time of initial clinical presentation to prioritize potential cases
for expeditious, advanced imaging to optimize patient outcomes.
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METHODS
Study Design

The design and selection criteria for cases and controls
have been previously described.? To ensure clinical relevance,
the case and control groups were drawn from patients who
presented with findings that either raised concern for SEA or
who underwent a “rule-out” evaluation; magnetic resonance
imaging (MRI) or computed tomography and microbiologic
data were used to assign patients to the appropriate group.
Baystate Medical Center (BMC), a 720-bed tertiary-care,
regional, academic medical center currently serving a
population of approximately 850,000 people in western
Massachusetts experiences more than 33,000 annual adult
discharges with a corresponding case-mix index of 1.72,
indicating high severity and complexity of its inpatients relative
to their diagnosis related group. Encounters were coded as
“confirmed” SEA if there was a radiologist-confirmed finding of
an epidural lesion on advanced imaging with a positive culture
from lesion or blood; “probable” if there was a radiologist-
confirmed epidural lesion in the absence of positive cultures
from lesion or blood; and “control” if no lesion was identified
by the radiologist on the imaging study. This study was
approved by the institutional review board.

Statistical Analysis

We preliminarily evaluated baseline comparison between
cases and controls using univariable analyses (t-tests,
Fisher’s exact test) and direct visualization methods
(coefficient plots, LOWESS curves). Because our goal was
to develop a discrimination model, we used the Integrated
Discrimination Improvement Index (IDI) to identify
candidate discriminators.® The IDI represents the degree to
which a candidate variable increases the event probability in
cases, while decreasing the event probability in controls,
thus discriminating cases from non-cases.

We selected candidate predictive factors if they were
immediately discernible upon clinical presentation and if their
univariable IDI was >0.02, suggesting meaningful
discrimination properties. To reduce bias in the prediction
model, candidate variables had to have at least 20 events to be
considered.® The multivariable logistic regression model
initially included all candidate variables and was then refined
using a backwards selection process, with a p-value for removal
of 0.05. We used Youden’s J7 to identify the cutpoint that
maximized sensitivity and specificity. Areas under the receiver
operator curve (AUC) of the full- vs. restricted-models were
compared using previously described methods.® We assessed
model fit using the Hosmer-Lemeshow goodness of fit” and
Stukel'® tests. Because measures of model validation may be
overly optimistic when derived on the sample used for
coefficient estimation, we generated bootstrapped validation
measures.'"'> We used Stata 14.2 (StataCorp LLC, College
Station TX) and R (http://www.R-project.org/) for analyses.

Population Health Research Capsule

What do we already know about this issue?
Spinal epidural abscess (SEA) is a highly
morbid and potentially lethal infection of
rising incidence that is often associated with
diagnostic delays. Early diagnosis appears
to improve outcomes.

What was the research question?

Can a predictive scoring model be developed
that may facilitate the early diagnostic
recognition of SEA?

What was the major finding of the study?
Through a large, controlled data set, five
factors apparent upon clinical presentation
showed robust discrimination of cases.

How does this improve population health?
The predictive model appears to reliably
discriminate patients who require emergent
spinal imaging upon ED presentation to rule
out SEA and should be used in conjunction
with clinical judgment.

RESULTS

We identified 162 cases (“confirmed” and “probable”),
representing 64.8% of 250 admissions in which SEA was deemed
to be a significant diagnostic consideration upon clinical
presentation, and a “rule-out” process ensued. Demographic and
clinical characteristics of the sample overall (i.e., cases and
controls) and by case status revealed several variables of potential
significance (p-values < 0.05) with their corresponding IDI values
(Table 1). Interestingly, several factors that have been previously
reported to confer risk for SEA in uncontrolled studies,'?, such as
diabetes mellitus or the presence of focal neurologic deficits,
were not found to differentiate cases from controls.

Nine characteristics met initial criteria as candidate variables
based on statistical significance: age (with the quadratic
representation); fever/rigor (fever defined as self-reported or
measured temperature of >100.4°F); non-traumatic back or neck
pain; receipt of antimicrobials within 30 days of admission; a
previous ED visit within 30 days of admission,; injection drug
use; morbid obesity (defined as BMI >35 mg/kg?); radicular pain;
and alcohol abuse. Four of these characteristics (radicular pain,
previous healthcare visit within 30 days, obesity, and alcohol
abuse) were subsequently removed for poor multivariable
discrimination based on IDI (Table 1).

Volume 19, No. 2: March 2018

277

Western Journal of Emergency Medicine


http://www.R-project.org/

Predictive Model Facilitates Early Recognition of Spinal Epidural Abscess

Artenstein et al.

Table 1. Characteristics of study sample: overall and by study group.

Factor Overall (n=250) Case (n=162) Control (n=88) P value* IDI

Age in Years, meantSD 59.7+15.6 58.8+13.8 61.4+18.3 <0.001# 0.23
Age?, mean+SD 3810.7+1835 3652.8+1634 4101.5£2137

Fever and/or Rigor 113 (45.2%) 101 (62.3%) 12 (13.6%) <0.001 0.22
Back and/or Neck Pain 203 (81.2%) 149 (92.0%) 54 (61.4%) <0.001 0.14
Antimicrobials w/in 30d 63 (25.2%) 57 (35.2%) 6 (6.8%) <0.001 0.10
Injection Drug Use 37 (14.8%) 33 (20.4%) 4 (4.5%) <0.001 0.05
Previous ED Visit 108 (43.2%) 82 (50.6%) 26 (29.5%) 0.001 0.04
BMI>35 mg/kg2 43 (17.2%) 34 (21.0%) 9(10.2%) 0.04 0.02
Radicular Pain 55 (22.0%) 42 (25.9%) 13 (14.8%) 0.05 0.02
Alcohol Abuse 38 (15.2%) 31 (19.1%) 7 (8.0%) 0.03 0.02
Paresthesia 94 (37.6%) 55 (34.0%) 39 (44.3%) 0.13 0.01
Diabetes Mellitus 76 (30.4%) 55 (34.0%) 21 (23.9%) 0.11 0.01
End Stage Renal Disease 15 (6.0%) 13 (8.0%) 2 (2.3%) 0.09 0.01
Spinal Injection w/in 30d 10 (4.0%) 9 (5.6%) 1(1.1%) 0.10 0.01
HIV/AIDS 4 (1.6%) 1 (0.6%) 3(3.4%) 0.13 0.01
Focal Weakness 113 (45.2%) 68 (42.0%) 45 (51.1%) 0.18 <0.01
Altered Mental Status 58 (23.2%) 41 (25.3%) 17 (19.3%) 0.35 <0.01
Urinary Retention 36 (14.4%) 20 (12.3%) 16 (18.2%) 0.26 <0.01
Immune Comp. (Non-HIV) 17 (6.8%) 12 (7.5%) 5 (5.7%) 0.79 <0.01
Bowel/Bladder Incontinence 15 (6.0%) 10 (6.2%) 5 (5.7%) 1.00 <0.01

*Fisher’s exact or independent samples t-test; #Likelihood ratio test

IDI, Integrated Discrimination Improvement Index; BMI, body-mass index; SD, standard deviation

Multivariable Model

The final prediction model comprising five factors is
shown in Table 2. Model fit was improved significantly with
the addition of a quadratic term for age, as risk was reduced in
the youngest and oldest patients. The multivariable model
achieves an AUC of 0.88 (95% CI [0.84, 0.92]) (Figure a).
There was no evidence of significant departure from fit (H-L
test, p=0.39; Stukel test = 0.37). Fever/rigor was the strongest
clinical predictor of case status in the multivariable model,
contributing eight percentage points to its AUC.

To aid clinical decision-making we developed a scoring tool
(Table 2) by modifying the final regression model in two ways:
age and its quadratic term were represented using seven
categorical variables reflecting 10-year age intervals; and the final
logistic model beta coefficients were rounded to the nearest
integer to facilitate scoring. The quadratic term for age indicates
that the risk of SEA is not constant as age increases; risk of SEA
generally increases with age and then attenuates somewhat in the
oldest age group. By representing age in categories, we can
incorporate this non-linearity into the risk score. Applying the
tool to the sample total scores ranged from 0-11. The mean score
for cases was 7.6 (£ 1.7) with a range of 3-11. The mean score for
controls was 4.9 (£ 1.7) with a range of 0-9. The difference in the

means was significant (p < 0.001). The tool showed similar
discriminating properties to the final regression model. The AUC
for the tool was 0.88 (95% CI [0.84, 0.92]). Setting a cutpoint of
six on our scoring tool resulted in a sensitivity of 89% (95% CI
[83%, 93%]) and a specificity of 63% (95% CI [52%, 73%]). At
this cutpoint, with a sample prevalence of 65%, the positive
predictive value (PPV) was 81% (95% CI [75%, 87%]), and the
negative predictive value (NPV) was 75% (95% CI [64%,
85%]). Finally, to increase sensitivity we considered a cutpoint
of five or greater as positive: sensitivity was 96% (95% CI
[92%, 99%]) and specificity was 34% (95% CI [24%, 45%]).
The PPV was 73% (95% CI [665. 79%)]) and the NPV was 83%
(95% CI1 [63%, 94%)).

We explored misclassification of the method by examining
extreme scores of cases and non-cases. Among cases that
presented with the lowest scores were three patients above the
age of 60 who presented with none of the clinical features
(injection drug use, fever/rigor, back/neck pain, anti-microbial
use with 30 days). Among non-cases that scored highest were
patients who presented with two or three of the clinical features
and were above the age of 30. There were no non-cases who
presented with all four of the clinical features. Five cases (3.1%)
presented with all four of the clinical features.
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Table 2. Final prediction model for spinal epidural abscess.

Prediction model

Characteristics Log-odds Odds ratio 95% CI p-value Clinical score
Fever and/or rigor 2.31 10.09 453, 22.44 <0.001 2
Antimicrobial use within 30d 1.98 7.25 2.55,20.61 < 0.001 2
Back and/or neck pain 1.80 6.04 2.13,17.11 0.001 2
Injection drug use 1.61 5.00 1.70, 14.67 0.003 2
Age 0.23 1.26 1.08, 1.48 0.004 -
Age? -0.002 0.998 0.996, 0.999 0.008 -
20to <30 0
30to <40 3
40to <50 3
50 to <60 4
60 to <70 3
70to <80 4
80+ 3
Model Validation representing the largest, single-site, published SEA case series

The model demonstrated excellent discrimination between
cases and non-cases (Figure a). To account for biased estimates of
model fit and validation, bootstrapped estimates were derived on
1,000 model runs; bias-adjusted estimates of model validity
suggested good model fit (Figure b). The model shows excellent
agreement between predicted and observed probabilities,
particularly at the higher probability levels but slightly
underestimates the observed probability at the lowest probability
levels. The corresponding c-statistic was 0.86, suggesting
excellent discrimination. The model has good predictive strength
as indicated by Nagelkerke’s R? of 0.47."1

DISCUSSION

The incidence of SEA has progressively increased over the
past several decades;'? it has more than tripled over the past
decade at our institution and with this, the risk of serious
neurologic morbidity has risen commensurately.* Although early
recognition is essential to preventing irreversible neurologic
deficits, diagnostic delays are common.* Perhaps the best
opportunity for early diagnosis occurs at the time of initial clinical
presentation. The majority of patients with SEA present to a
healthcare facility with clinical manifestations more than once
within 30 days of diagnosis; in most cases, these visits are to the
ED.** Therefore, a clinical scoring tool that could reliably
discriminate potential cases and stratify them for emergent spinal
imaging at the time of initial clinical presentation would be of
value to optimize clinical outcomes in SEA, while also providing
stewardship and prioritization of imaging resources.

Diabetes mellitus and other, chronic, co-morbid illnesses are
often listed as predisposing risks for SEA in the extant
literature.'? Recently reported data from our institution,

(162 cases) with an attendant control group, failed to confirm
these as risk factors.?

Our predictive model shows excellent agreement between
observed and predicted probabilities (Figure). Although further
refinement of the model may improve these classification
characteristics, maximizing sensitivity and specificity may not be
optimal for clinical application. Because of the potentially severe
consequences of delaying the diagnosis of SEA, it may be more
clinically exigent to maximize sensitivity and thereby sacrifice
some degree of specificity. Using our scoring tool with a cutpoint
at six, sensitivity appeared to be optimized (89%) at the expense
of a modest decrease in specificity (63%). At a higher cutpoint of
seven, sensitivity — the ability of the model to correctly detect
positives — was reduced to 77% (95% CI [69%, 83%]). At this
cutpoint the PPV was 93% (95% CI [87%, 96%]), but the NPV
was only 67% (95% CI [58%, 76%]). At a lower cutpoint of five,
the modest increase in sensitivity was associated with substantial
decrement in specificity (34%) that was felt to be too low for
clinical utility.

A previous study evaluated a clinical decision guideline
based on elevated serum inflammatory markers to determine the
need for advanced spinal imaging in patients potentially at risk
for SEA in the ED" Although use of the guideline at one
institution appeared to reduce diagnostic delays as compared with
historical controls, detailed information on the use of MRI was
not provided. Additionally, the guideline relies on laboratory
testing, which could introduce further delays. We sought to
develop a clinically relevant model that was based exclusively on
epidemiologic and clinical features that are apparent on initial
clinical presentation in order to appropriately triage MR spinal
imaging and to reliably facilitate the early recognition of SEA as
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distinct from other potential spinal pathologies.

LIMITATIONS

Our model has several limitations. The data were drawn
from a retrospective, 10-year cohort; thus, the model is based
on clinical variables collected at the time of admission or
shortly thereafter and available in the record. Although we
strove to collect complete data on all variables, it is possible
that some potentially useful factors were not considered.
Additionally, to optimize the clinical utility of our model, we
purposefully limited it to clinical data that would be apparent
on initial presentation. We did not consider serum
inflammatory markers or other laboratory data in this category.
Review of erythrocyte sedimentation rate (ESR) levels in our
cohort revealed that this marker was only obtained in
approximately 60% of the patients, and the vast majority of
these were cases, suggesting that ESR was requested only in
the clinical presentations that were highly suspicious for SEA.

Another important limitation of our model is that it was
derived from data from a decade-long, retrospective cohort of
patients with a confirmed SEA case prevalence of 65% from a
single institution; thus, the clinical presentations in this cohort
raised at least some level of suspicion for the diagnosis. This
scoring model may therefore only be relevant when SEA is
reasonably suspected. Our work underscores the known
importance of clinical judgment in suspecting the diagnosis of
SEA;!? the objective model detailed herein serves to
complement this subjective consideration.

Because our institution is a regional, tertiary-care,
academic medical center, it is also important to determine
whether our data can be extrapolated to other care settings. A
prospective evaluation and validation of this model is needed
to understand whether it may be useful in an unselected
sample of patients presenting for medical attention with a
constellation of symptoms and/or signs potentially warranting
investigation for SEA. Such an evaluation may also determine
if the model can be substantially improved by incorporating
additional data that could be ascertained within a short time
frame after ED presentation.

CONCLUSION

We have developed a scoring model that appears to
reliably discriminate patients who require emergent spinal
imaging upon clinical presentation to rule out SEA. It is hoped
that our work contributes to raising awareness of this
increasingly important, highly morbid, central nervous system
infection, and that further enhancement of our model through
future prospective validation, prior to its adoption into clinical
practice, may limit adverse outcomes from this illness.
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Introduction: The clinical presentations for sexually transmitted infections (STI) and urinary tract infections
(UTI) often overlap, and symptoms of dysuria and urinary frequency/urgency occur with both STIs and UTls.
Abnormal urinalysis (UA) findings and pyuria are common in both UTls and STls, and confirmatory urine
cultures are not available to emergency clinicians to aid in decision-making regarding prescribing antibiotics
for UTIs. The objective of this study was to determine the frequency of sterile pyuria in women with confirmed
STls, as well as whether the absolute number of leukocytes on microscopy or nitrite on urine dipstick
correlated with positive urine cultures in patients with confirmed STls. We also sought to determine how many
patients with STIs were inappropriately prescribed a UTI antibiotic.

Methods: We performed a retrospective chart review of patients aged 18-50 who had a urinalysis and pelvic
examination in the emergency department (including cervical cultures), and tested positive for Neisseria
gonorrhoeae, Chlamydia trachomatis, and/or Trichomonas vaginalis. Descriptive statistics were obtained for all
variables, and associations between various findings were sought using the Fisher’s exact test for categorical
variables. We calculated comparison of proportions using the N-1 chi-squared analysis.

Results: A total of 1,052 female patients tested positive for Neisseria gonorrhoeae, Chlamydia trachomatis,
and/or Trichomonas vaginalis and were entered into the database. The prevalence of pyuria in all cases was
394/1,052, 37% (95% confidence interval [CI] [0.34-0.40]). Of the cases with pyuria, 293/394, 74% (95%
CI[0.70-0.78]) had sterile pyuria with negative urine cultures. The prevalence of positive urine cultures in

our study population was 101/1,052, 9.6% (95% CI [0.08-0.11]). Culture positive urines had a mean of 34
leukocytes per high-power field, and culture negative urines had a mean of 24 leukocytes per high-power
field, with a difference of 10, (95% CI [3.46-16.15]), which was statistically significant (p=0.003). Only 123
cases tested positive for nitrite on the urinalysis dipstick; 50/123, 41% (95% CI [0.32-0.49]) had positive
urine cultures, and 73/123, 59% (95% CI [0.51-0.68]) had negative urine cultures. Nitrite-positive urines were
actually 18% more likely to be associated with negative urine cultures in the setting of positive STI cases,
(95% CI [4.95-30.42], p=0.0048). Antibiotics were prescribed for 295 patients with suspected UTI. Of these,
195/295, 66% (95% CI [0.61-0.71]) had negative urine cultures, and 100/295, 34% (0.33, 95% CI [0.28-0.39])
had positive urine cultures. Chi-square analysis yielded a difference of these proportions of 32% (95% CI
[23.92-39.62], p<0.0001).

Conclusion: This study demonstrated that in female patients with STls who have pyuria, there is a high
prevalence of sterile pyuria. Our results suggest that reliance on pyuria or positive nitrite for the decision to add
antimicrobial therapy empirically for a presumed urinary tract infection in cases in which an STl is confirmed or
highly suspected is likely to result in substantial over-treatment. [West J Emerg Med. 2018;19(2)282-286.]
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INTRODUCTION

Patients diagnosed with sexually transmitted infections
(STI) are common in the emergency department (ED) setting.
The Centers for Disease Control and Prevention (CDC)
estimates that nearly 20 million new STIs occur annually.!
Patients undergoing evaluation for potential STIs will often have
had comprehensive evaluation that includes gonococcal and
chlamydia testing, wet prep, urinalysis, and urine culture. The
clinical presentations for STIs and urinary tract infections (UTIs)
may overlap, and symptoms of dysuria and urinary frequency/
urgency occur with both STIs and UTIs.>** Abnormal urinalysis
(UA) findings of leukocyte esterase and pyuria are common in
both UTIs and STIs.**? STIs have been previously found to be
associated with pyuria without bacteriuria.>'*! Furthermore,
high STI rates have been reported in women evaluated in an
urban ED and diagnosed with UTL'>!*

Emergency physicians (EP) must make decisions as to
whether to empirically treat for UTIs based on initial UA
results alone because confirmatory urine culture results are not
readily available for several days after the patient’s ED visit.
Findings of significant UA pyuria on these patients have the
potential to lead EPs to treat the patient for a presumed “UTI”
in patients who may actually have STIs and negative urine
cultures.'>'® Additionally, nitrite-positive dipsticks have
previously shown high specificity for UTIs,'”" but this has not
been studied specifically in STI-positive patients. Positive
urine cultures have been defined by previous studies as growth
of a bacterial pathogen >100,000 (10°) colonies.®!? Sterile
pyuria is classified as the presence of more than 5-8
leukocytes per high-power field on microscopy, in the setting
of negative urine cultures.**%-2!

Treating a patient with sterile pyuria for a UTI can have
negative effects, including antibiotic resistance and
unnecessary cost to the patient.” Antibiotic resistance and
limited antibiotic selections are a worldwide public health
concern. The patient taking an unnecessary antibiotic can have
potential adverse effects, such as allergic reaction,
anaphylaxis, or secondary, antibiotic-associated infection such
as C.difficile.** Antibiotic stewardship has become a
responsibility for healthcare institutions and antibiotic
prescribers, and recently a new standard of Joint Commission
Requirements.?*?* The CDC identified that 20-50% of all
antibiotics prescribed in U.S. acute care hospitals are either
unnecessary or inappropriate.” Not treating a UTI, on the
other hand, can lead to pyelonephritis or even sepsis.?*” This
poses a dilemma for EPs trying to best treat these patients.

Previous studies in ED settings have demonstrated over-
diagnosis of UTIs and under-diagnosis of STIs.*"* However, prior
studies have not specifically evaluated the incidence of sterile
pyuria in patients with confirmed STIs. For EPs to provide their
patients with optimal empiric antibiotic therapy, it can be helpful
to identify whether patients with confirmed STIs commonly have
associated culture-positive UTIs. The purpose of this study was to

Population Health Research Capsule

What do we already know about this issue?
The clinical presentations for sexually
transmitted infections (STI) and urinary tract
infections (UTI) in females often overlap.
Physicians may be empirically treating
patients for UTIs based upon their initial
urinalysis results, even if a STI is confirmed
or strongly suspected.

What was the research question?
What is the prevalence of sterile pyuria in
women with confirmed STls?

What was the major finding of the study?
This study found an overall very low
incidence of positive urine cultures in women
with confirmed STIs, despite pyuria or
positive nitrite on initial urinalysis.

How does this improve population health?
These findings have the potential to decrease
unnecessary antibiotic prescriptions and
overall improve antibiotic stewardship.

determine the frequency of sterile pyuria in patients with
confirmed STIs (Neisseria gonorrhoeae, Chlamydia trachomatis,
and Trichomonas vaginalis) seen in a community hospital ED. In
addition, we examined the urine cultures of STI-positive patients
who were prescribed an antibiotic for presumed UTI, and
determined how many of those patients actually required
antibiotics for positive urine cultures.

We hypothesized that STI-confirmed patients who have
pyuria on initial urinalysis would have a high prevalence of
sterile pyuria, as the urinalysis results were likely contaminated.
We also hypothesized that prescribing UTI antibiotics for
patients with suspected STI is unnecessary, and that the majority
of these patients will have negative urine cultures.

METHODS
Study Design

We conducted a retrospective chart review of STI-positive,
adult female patients who presented to the ED between January
2008 and December 2012. The chart abstractors were not blinded
to the study hypothesis. The institution’s central institutional
review board approved the study and granted exemption from
informed consent.
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Study Setting and Population

All charts reviewed were from the ED at an urban,
community, teaching hospital with over 85,000 patient
visits annually and an associated emergency medicine
residency program.

Study Protocol
Inclusion Criteria

We included women in the retrospective chart review if they
were age 18-50, had a urinalysis and pelvic examination in the
ED (including cervical cultures), and tested positive for Neisseria
gonorrhoeae, Chlamydia trachomatis, and/or Trichomonas
vaginalis. Clinical judgment of the EP determined whether the
patient had this initial work-up performed upon presentation.

Data Collection

All endocervical cultures were obtained for gonorrhea and
chlamydia testing using polymerase chain reaction (PCR)
nucleic acid amplification and nucleic acid hybridization with
the COBAS AMPLI-COR Analyzer (Roche, Indianapolis, IN).
Samples of vaginal secretions were obtained for wet-mount
preparation for detection of Trichomonas using a light
microscope in the laboratory. Urinalysis was performed with the
Clinitek ATLAS automated urine chemistry analyzer (Bayer
Healthcare, Tarrytown, NY). A lab technician automatically
performed microscopy of a centrifuged urine specimen, as well
as urine cultures, if a greater than trace amount of protein,
blood, nitrite, or leukocyte esterase was present. Urine cultures
were plated with a 0.001-ml loop on MacConkey agars.

Definitions

A positive urine culture was defined as growth of a known
uropathogen > 10° CFU/ml. Pyuria was defined as more than five
leukocytes per high-power field in a centrifuged urine sample.

Outcome Measures

The primary outcome of the study was to determine the
prevalence of sterile pyuria in patients with confirmed STIs.
Secondary outcomes included the rate of positive urine
cultures in women who tested nitrite positive in the study
population. Additionally, we sought to determine the number
of patients treated with antibiotics for suspected UTI who had
negative urine cultures.

Data Analysis

We entered data without patient identifiers into a custom
database constructed in Microsoft Excel (version 14.0.7140.5002.
©Microsoft Corp. 2010) and performed analysis with the
statistical add-on package Analyze-it, version 2.26 Excel 12+. We
sought associations between various findings using Fisher’s exact
test for categorical variables. Comparison of proportions was
calculated using the N-1 chi-squared analysis. We set significance
at p<0.05 throughout.

RESULTS

During the study period, we entered 1,052 cases into the
database. All cases were female patients who tested positive for
Neisseria gonorrhoeae, Chlamydia trachomatis, and/or
Trichomonas vaginalis. The mean age was 22.9 years with a
range of 14 to 51. The prevalence of each disease in the dataset
were the following: gonorrhea 351/1,052, 33% (95% confidence
interval [CI] [0.30-0.36]) chlamydia 853/1,052, 81% (95% CI
[0.79-0.83]); trichomonas 176/1,052, 17% (95% CI [0.14-0.19]).

The prevalence of pyuria in all cases entered into the
database was 394/1,052, 37% (95% CI [0.34-0.40]). Of the cases
with pyuria, 293/394, 74% (95% CI [0.70-0.78]) had sterile
pyuria with negative urine cultures. The prevalence of positive
urine cultures in our total study population was 101/1,052, 9.6%
(95% CI1[0.08-0.11]) (Figure). Further review of the initial
urine-microscopy results of STI-positive patients with pyuria
showed that both culture-positive and culture-negative urines had
a range of 6-100 leukocytes per high-power field. Culture-
positive urines had a mean of 34 leukocytes per high-power field,
and culture-negative urines had a mean of 24 leukocytes per
high-power field, with a difference of 10, (95% CI [3.46-16.15]),
which was statistically significant (p=0.003).

We additionally reviewed the data to examine if nitrite in
the urinalysis of these STI-positive cases correlated with
positive culture results. Only 123 cases tested positive for nitrite
on the urinalysis dipstick; 50/123, 41% (95% CI [0.32-0.49])
had positive urine cultures, and 73/123, 59% (95% CI [0.51-
0.68]) had negative urine cultures. Nitrite-positive urines were
actually 18% more likely to be associated with negative urine

Results

Culture+ Pyuria
10%

Figure. Prevalence of pyuria in female patients with documented
sexually transmitted infections.
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cultures in the setting of positive STI cases (95% CI [4.95-
30.42], p=0.0048).

In our retrospective review of the 1,052 cases, 295 patients
were prescribed antibiotics for suspected UTI. These antibiotics
included cephalexin (206), ciprofloxacin (50), nitrofurantoin (36),
sulfamethoxazole/trimethoprim (2), and amoxicillin (1). Of these,
195/295, 66% (95% CI [0.61-0.71]) had negative urine cultures,
and 100/295, 34% (0.33, 95% CI [0.28-0.39]) had positive urine
cultures. Chi-square analysis yielded a difference of these
proportions of 32% (95% CI [23.92-39].62, p<0.0001). Of those
100 patients who had positive urine cultures, six grew a pathogen
resistant to the antibiotic given for UTI.

DISCUSSION

Previous studies have found that women with urinary
symptoms are over-diagnosed with UTI and under-diagnosed
with STIs,>!*?8 but no prior research has specifically analyzed
urine results of known STI-positive patients. In this
retrospective review of women testing positive for Neisseria
gonorrhoeae, Chlamydia trachomatis, and/or Trichomonas
vaginalis over a five-year period at a large metropolitan ED, we
found that of the cases with pyuria, 74% of those were sterile
pyuria. Our study found a very low overall incidence of positive
urine cultures (9.6%) in the setting of women with positive
STIs. Of the patients with pyuria, patients with culture-positive
urines vs. culture-negative urines had identical ranges of urine
leukocytes (6-100 leukocytes per high-power field), but the
mean leukocytes were higher in the culture-positive group
(33.842 versus 24.034 leukocytes per high-power field).

Prior literature indicates that in the general population the
urine-dipstick, nitrite reaction has a low sensitivity but a very
high specificity, making a positive result useful in confirming
the diagnosis of UTI caused by organisms capable of
converting nitrates to nitrite such as Escherichia coli.">'7*!
However, the urine-dipstick test for nitrites has not been
studied in STI-positive patients. We found that in the setting of
positive STI cases, positive nitrite on the urine dipstick is not
a good indication of UTI. Our results showed that in STI-
positive cases, nitrite-positive urines were actually 18% more
likely to be associated with negative urine cultures.

Current scientific literature emphasizes the need to reduce
the use of inappropriate antimicrobials in all healthcare
settings due primarily to antimicrobial resistance, but also
because of the associated costs and potential adverse effects
(including allergic reactions and development of secondary
antibiotic-associated infections such as C.difficile).?****° Our
study found that of the 295 patients with confirmed STIs who
were also prescribed an antibiotic for a presumed UTI, 66% of
those were unnecessary, as they had negative urine cultures.

LIMITATIONS
The primary limitations of this study were its
retrospective in nature and that it was performed at a single

center; however, we obtained sufficient numbers of cases with
full datasets to keep the data quality robust. All of the cases in
the study were also positive for an STI, as it was retrospective,
and all of their culture results were confirmed. This limits the
EP to generally apply the results to a specific population (i.e.,
women who present with dysuria or pelvic pain), as they may
not know the patient has a STI at the time of the visit. Another
limitation is that we defined a UTI using the previously
defined “microbiologic definition” of >100,000 colony-
forming units.*!%*! Some other studies have defined a UTI
with “low-count” colony criteria of 10>-10° CFU/mL;**® had
we used a lower threshold we might have calculated more
“culture-positive” urines. Additionally, the chart abstractors
were not blinded to the study hypothesis, which could have
introduced potential bias.

CONCLUSION

This study demonstrates that in female patients with STIs
who have pyuria, there is a high prevalence of sterile pyuria.
Our results suggest that reliance on pyuria or positive nitrite
for the decision to add antimicrobial therapy empirically for a
presumed UTI in cases in which an STI is confirmed or highly
suspected is likely to result in substantial over-treatment.
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INTRODUCTION

On December 2, 2015, terrorism landed in Southern
California when two perpetrators aligned with the Islamic
State (IS), murdered and wounded 38 civilians at the Inland
Regional Center of San Bernardino, California. Military
tactics from the battlefields of Iraq and Afghanistan became
strategies employed by terrorist organizations against civilians
and domestic law enforcement agencies,' requiring first-
responder agencies to adapt rapidly to threats that are often
discussed but rarely encountered. We describe systemic
lessons that should be applied by medical directors of law
enforcement, and fire and emergency medical services (EMS)
agencies during a large-scale tactical medicine response.

Timeline
10:58 A.M - The first 911 call is received, reporting gunshots
in the vicinity of the 1300 block of South Waterman Avenue.

10:59 A.M - Call is upgraded to “shots fired” at the Inland
Regional Center (IRC) with a description of three suspects
dressed in black and carrying assault rifles.

11:00 - Two patrol units from the San Bernardino Police
Department (SBPD) are dispatched to the scene.

11:04 A.M - First responding police units are on scene and
make entry. At this point the two shooters have departed
the building after wounding 36 people, of whom 14 would
later die. The initial police teams encounter three deceased
victims just outside of the building. Law enforcement
quickly clears the ground floor of obvious threats before

entering the conference room. Within minutes, local fire and
EMS units arrive and stage nearby, and the San Bernardino
County Sheriff’s Department rescue helicopter begins flying
around the IRC.

11:09 A.M - The San Bernardino Police Special Weapons and
Tactics (SWAT) Team, which was coincidentally conducting
training locally, arrives with a 13-person team, including

a SWAT medic. This is the first medical asset to reach the
victims. The team medic, after supporting the SBPD SWAT
team, performs an initial clearing of the IRC; and begins
triaging more than 30 wounded civilians.?

11:10 A.M - The Sherift Department’s rescue helicopter lands
nearby and offloads two aviation medics. These medics were not
wearing their Kevlar® personal protective equipment (PPE). The
onboard crew chief takes position as airborne sniper cover.

11:15 A.M - A triage, mass-casualty staging location is
established by the tactical commander, and the first floor is
reported by SWAT to be secured. This notification triggers the
evacuation of the wounded to the triage area. Two deceased
victims are transported by law enforcement to a nearby
medical center.

11:17 A.M - Trauma centers are notified of the event through
ReddiNet, the emergency medical notification system used by
all hospitals within the region. Prior to the official notification,
a mobile intensive care nurse at Loma Linda had been
informed unofficially via a cell phone call from a firefighter
dispatched to the scene. Five patients were transported to
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Loma Linda University Medical Center (LLUMC) and six to
Arrowhead Regional Medical Center (ARMC).?

The total time elapsed during the shooting itself is less than
five minutes. Unknown to the responders at the time, the
terrorists had planted an improvised explosive device (IED) —a
backpack containing pipe bombs with a crude remote detonator
— in the conference room. The IED did not explode. From the
authors’ first-hand estimates, there were at least 30 additional
rescue personnel in the IRC conference room at the same time
the IED was present, and prior to the device being made safe.

In all, seven surrounding agencies and four SWAT teams
converged on the IRC. All of the critical shooting victims
were quickly dispatched to the closest regional facilities:
LLUMC, an American College of Surgeons (ACS) Level I
trauma center; and ARMC, an ACS Level II trauma center. All
of the critically wounded arrived for definitive trauma care
within 57 minutes of being wounded. Resident physician
conferences were being held at both centers that day, allowing
both facilities to rapidly mobilize trauma and critical care
resources for potential incoming casualties.

14:00 P.M. - The medical response is further complicated by
a bomb threat that was called into LLUMC. While this call
turned out to be a hoax, it required a substantial diversion of
resources to clear during a day when law enforcement and
EMS personnel were already being pushed to their limits.

15:07-15:13 P.M. - Law enforcement personnel conduct
a felony car stop, and suspects engage in shootout, which
ultimately ends with the death of both suspects.

LESSONS LEARNED

Lesson 1: There is a distinct difference between a qualified
SWAT paramedic and a paramedic responding as part of a
rescue task force (RTF).

Paramedics embedded with SWAT teams are trained to
coordinate with team movements within the hot (unsafe) zone,
providing medical support for the team as it progresses.
Conversely, the current paradigm is that EMS personnel can
be trained to enter the warm (safe) zone to conduct rescue
operations when escorted by law enforcement. However,
paramedics familiar with the RTF model are neither equipped
nor trained sufficiently to provide care while under a direct
threat.* While these skill sets overlap they are not
synonymous, and medical directors must not assume tactical
paramedics integrated with the law enforcement SWAT will
provide a sufficient medical resource for an RTF model.

The contrast between SWAT paramedics and RTF
paramedics was highlighted in two ways. First, as the event
unfolded, it became evident that responding fire and EMS
units were not accustomed to combined operations with law
enforcement. Their corresponding equipment packages and
communications networks were different from those of the

law enforcement responders. Furthermore, while clearly
identified as an “active shooter” event by the first patrol units,
the initial setup closely followed that of a mass casualty
incident (MCI). The tactical command post was established to
the north and the casualty collection area/treatment to the
south (Figures 1 and 2). It is estimated that the south location
was possibly within the blast radius of the IEDs left in the
building. If this estimation was correct, by definition it means
that the triage area was established in the hot zone (unsafe
zone) and not on the warm/cold (safe zone) border as is
traditionally taught. Regardless, in the presence of a dynamic
threat it may become necessary to ensure traffic control to and
create a perimeter for the treatment area (Figures 3 and 4).

Secondly, SWAT medics do not carry complete Advanced
Life Support equipment due to their operational mandate for
mobility. While they are often paramedics or physicians, their
role as a SWAT medic is to provide medical aid only when
operationally appropriate because their primary mission is to
ensure the effectiveness of the law enforcement team. [The
caveat is that a member of the public will receive priority
because the duty of law enforcement is to ensure the safety
and wellbeing of citizens.] Although a SWAT medic may enter
deep within the hot zone with their tactical element, he or she
does not carry equipment sufficient to provide sustained care
for a large number of casualties in that zone. The support for
ongoing evacuation care must come from follow-up resources,
such as those provided by the RTF medical elements.’

Finally, within the current milieu of civilian, public,
mass-shooting incidents, the latest data on civilian wounding
patterns do not fit the prototype of the exsanguinating extremity
injury, and thus are not amenable to the hemorrhage control
techniques mastered by the tactical medic such as the use of
tourniquets. These patients require rapid extrication, advanced
resuscitation, and transport by a dedicated RTF component;
they cannot be attended to solely by tactical medics.®

Learning Point #1

Recently, RTF has become a “buzz word” that first-
responder departments use to demonstrate their effectiveness
in tactical events. However, the role and implementation of
such teams varies markedly from agency to agency. In
practice, interoperability must continue to be emphasized by
both command and ground-level units, and it must be
practiced on a recurring basis to prevent confusion of
operational objectives. On the day of the San Bernardino
shooting only three fire agencies in the county had active RTF
programs in place. Communication between these units was
extremely strained by existing systems and the varied
understanding of RTF concepts. Ensuring cohesive and
coherent medical education across agencies will not only
provide law enforcement with understanding of medical
priorities, but also familiarize EMS with the tactical priorities
of their law enforcement partners.
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Lesson 2: When possible, there should be a law
enforcement medical coordinator (LEMC) within the
command post structure.

As many law enforcement agencies begin to deploy their
own medical assets, it is critical that EMS medical directors

Volume 19, No. 2: March 2018

recognize the tactical medical resource as separate from but
augmenting the overall medical profile. This position falls outside
the realm of the medical branch of the incident command system
(ICS) because of its integration with operational teams. Thus, a
law enforcement medical coordinator (LEMC) may provide a
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Figure 2. Casualty collection point.

conduit to both EMS and fire assets as well as providing
operational input to the incident commander.

The LEMC would then provide the commander with critical
information that may be overlooked by the traditional medical
branch of the ICS. First, the ability to conduct an in-depth,
medical-threat assessment using operational data gathered by law
enforcement and combined with EMS resources will provide
on-scene commanders with a much better perspective on
potential threats and limitations to operational plans.

Secondly, this position will provide improved integration
between the tactical elements of the response and the force
protection and rescue elements of the task force. Creating a
LEMC position ensures proper allocation of both human and
medical assets. Because SWAT medics operate within the law
enforcement branch and not the medical branch, there is potential
for duplication of efforts and general disorganization. This
occurred in San Bernardino. Despite the traffic management by
the SBPD, local resources pouring into the area of the shooting
caused an obstacle to staged EMS assets. Medical resources were
also being dispatched in duplicate with their respective law
enforcement teams. Consolidated coordination of these assets
would improve law enforcement support as well as integration for
agencies less experienced with the RTF model.

Ideally this position would be filled by an active or former
tactical medical provider — preferably a physician with
knowledge of both the tactical and EMS functions. The benefits
include continuous evaluation of the medical threat from law
enforcement assets in the hot zone as well as EMS and fire in

the warm/cold zone. Additionally, the LEMC would oversee
resource need and distribution among the operational teams.
Designating one individual streamlines the process and enables
the SWAT medic to focus solely on providing emergent aid
within the hot zone, while knowing that coordination is being
managed by a professional who understands the scene, its
evolution, and their needs.

Further, because of the uncertain nature of these operations,
agencies must be prepared for extended operations.” This
possibility was understood by several teams present at the IRC
event because they had recently been involved in the manhunt
for Christopher Dorner, the disgraced Los Angeles Police
Department officer who went on a shooting spree throughout
Southern California. As the duration of that event extended
several hours teams began to lack the basic necessities such as
food and water, and experienced a shortage of personnel needed
for the rotation system in order to sustain a high operational
tempo. Though the logistics branch of the ICS is theoretically
tasked with procurement of supplies for an operation, law
enforcement team health remains under the purview of the
tactical medic. Therefore, a LEMC would be the ideal person to
ensure proper allotment of resources regardless of the duration
of operations.

Learning Point #2:

Because of the decentralized nature of SWAT resources
during dynamic operations, a LEMC would assist the ICS
with reducing or eliminating a conflicting medical response.
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Table. A visual correlation of lessons learned with problems encountered on December 2, 2015.

Problem/obstacle

Lesson learned

Recognizing the differences in capabilities between a
SWAT medic vs. RTF medic/EMS

Coordination and deconfliction of EMS resources
with law enforcement response in a large event

Early forward deployment of amassed EMS
resources for life saving measures

Extended duration of operations

Addressing the future of complex/coordinated attacks

Depletion of medical supplies in a multiple casualty
event

Activation of sprinklers and klaxons and access
within a structure

Delay in treating victims with potentially survivable

SWAT medics may be forward deployed; however, they will have limited
resources and focus vs. EMS, which is able to provide more resources but will be
unable to safely work closest to the point of injury or near an active/direct threat.

Establishing a law enforcement medical coordinator at the command post may
provide a conduit to both EMS and fire assets as well as providing operational
input to the incident commander.

Regular RTF training that is cohesive and coherent across agencies will not
only provide law enforcement with understanding of medical priorities, but also
familiarize EMS with the tactical priorities of their law enforcement partners.

Early planning for personnel rotation/substitution and for providing basic
necessities such as food and water to sustain a high operational tempo and
sustainment during a prolonged event.

Integrated, scenario-based training for LE and EMS. Recognizing the
increasing IED threat and having the resources and training to treat multiple
patients with blast injuries and multiple amputations.

Forward deployment of medical “4th man bag” stocked with TQs, chest seals,
dressings, triage cards/tape in significant quantities. Operators and LE should
carry multiple TQs in addition to their IFAKs.

Educate and plan for the electrical shock hazards and biological hazards posed to
responders. Waterproof triage tags/colored tape, Knox Box® access for rescuers.

Training for members of the community to initiate bystander care (TECC First

injuries

Care Provider guidelines) prior to arrival of EMS. Placement of trauma/MCI

equipment stations co-located with AED’s in public spaces.

Addressing post-traumatic stress for rescuers, first
responders, survivors and withesses

Recognizing the need for and providing critical incident stress counseling. Team
medics at the first opportunity should interact with team members to informally

evaluate for signs of post traumatic stress. Providing formal and informal grief/
crisis counseling post event.

LE, law enforcement; SWAT, special weapons and tactical team; RTF, rescue task force; EMS, emergency medical services; IED,
improvised explosive device; TQ, tourniquet; IFAK, individual first-aid kit; TECC, tactical emergency casualty care; MC/, mass casualty

incident; AED, automated external defibrillator

This position would ideally be filled by an active or former
tactical medical provider — preferably a physician with
knowledge of both the tactical and EMS functions. The
benefits include continuous evaluation of the medical threat to
law enforcement assets in the hot zone, as well as EMS and
fire in the warm/cold zone. Additionally, the LEMC would
oversee resource need and distribution among the operational
teams. Designating one individual streamlines the process and
also enables the SWAT medic to focus solely on providing
emergent aid within the hot zone while knowing that the
coordination piece is being managed by a professional who
understands the scene, its evolution, and their needs.

Lesson 3: Modern terrorist events use a combination of
multiple attackers, improvised weapons (e.g., IEDs), and
occasionally centralized command and control.

Law enforcement and fire departments have adapted
quickly to minimize the loss of life in high-threat incidents
through improved integration and education. Training for
these scenarios is more often practiced as isolated events and

less frequently combined. As a result, medical directors often
outfit their teams in relation to the perceived threat, with PPE
and medical equipment designed to protect from handguns
and treat the “preventable causes of death.”

Despite this traditional mindset, it has been repeatedly
demonstrated that modern terrorists coordinate complex
attacks, using multiple detonations to “drive” response and
inflict maximal damage. Although many of the victims of the
San Bernardino terrorist event were shot numerous times, it
has been well documented that there were unexploded IEDs
in the immediate vicinity of both survivors and rescuers. In
the face of multiple, armed attackers using high-powered
rifles and multiple explosive devices, the typically-issued
PPE is inadequate and the available medical supplies could
quickly be exhausted, particularly when treating individuals
with blast injuries.

Further, as active-shooter incidents have evolved, the push
to incorporate Tactical Emergency Casualty Care (TECC)
guidelines by first-responder agencies has accordingly focused
on ballistic injuries. This approach emphasizes the need for
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hemorrhage control but overlooks both the likelihood of
encountering victims with multiple amputations and the
complications of blast injury not seen by a penetrating injury
(which is only one of the components in a blast injury).

Learning point #3

Medical directors and medical assets should update their
education programs to re-emphasize treatment of blast vs.
ballistic injury. In addition, focused, mass-casualty management
will help agencies and designated LEMCs as to the care and
coordination necessary for adequate resource planning.®

In light of the threats now faced by our society, merely
supplying one tourniquet, one chest seal and one dressing may
no longer be sufficient. We recommend that ALL responders
(including support personnel) carry tourniquets, while SWAT
team members should carry several. In addition, designated
law enforcement medical elements should wear the same PPE
as their colleagues on patrol.

The development of a portable medical kit for active
shooter/suspected terrorist events should be encouraged. Should
extra equipment become necessary, this kit should contain
multiple tourniquets, triage tape, combination dressing/
bandages and large quantities of gauze for hemostasis/wound
packing. Contrary to conventional thinking, establishment of an
airway is not of primary concern in these types of events,
eliminating the need for multiple advanced airway Kkits.

Most public buildings follow standard security practices,
and medical directors and tactical medics should accordingly
make basic changes in their response profiles. When the
sprinklers were activated in the IRC building, medical assets
were unprepared for operations in a wet environment. Moving
forward, medical directors should educate and plan for the
electrical shock hazards and biological hazards posed to
responders in that environment. Rescue equipment should
include waterproof triage tags (colored vinyl/plastic tags rather
than paper), and teams should have the tools to circumvent
difficulties with building access (traditionally law enforcement
agencies have not had Knox Box® rapid entry system access)
as part of the rescue plan. In the current environment, all tactical
teams must have such access.

Finally, agency training can no longer accept notional
acknowledgment to the presence of IEDs. The actual procedures
for IED, complicated, active shooter incident (ASI) events should
now be the standard, practiced scenario.’ Additionally, the
complex and critical nature of injuries seen in these events and
the challenge of accessing patients wounded by explosions,
demonstrate the necessity for bystander care at the scene of the
incident. Municipal and county agencies should consider training
communities in TECC First Care Provider guidelines.!® Similarly,
as the community has accepted the placement of automated
external defibrillators (AEDs) in high-traffic areas, trauma/MCI
equipment stations should also be pre-positioned in such areas
and co-located with the AED.!!

Lesson 4: Despite several responders having military
experience, there is a difference when witnessing
catastrophic mortality within your own community.

The brutal nature of the San Bernardino attacks and first
responders’ familiarity with the community and the likelihood
of recognizing victims are all powerful stimuli for the
development of post-traumatic stress (PTS). Personnel who
witnessed casualties within the main conference room were at
significantly higher risk than those serving in other locations.
In addition to mandatory critical incident stress (CIS)
counseling, team medics immediately began interacting with
team members to informally evaluate for signs of PTS.

Learning point #4:

Stresses from these critical incidents may be reversed or
halted through adaptive responses. Recognition that PTS is a
likely outcome to mass casualty events should stimulate
medical directors and team medics to create mechanisms for
early recognition and practice of adaptive responses both for
the individual and the collective. While individual stress is
the focus of therapy, shared trauma or group stress remains a
possible outcome. This shared trauma may unconsciously
change processes within the group, affecting operational
capabilities.!” Restricting access by non-essential personnel
to victims remains the most basic process for decreasing
stress in all groups.

Additionally, there is a marked difference to the responses
expected by responding patrol units and organized SWAT
units. While specialized teams may have the infrastructure to
address PTS, including their own medical assets, individuals
involved in the initial response may find it difficult to
participate in departmental programs because they fear
stigmatization. Avoidance of formal services may isolate and
cause development of maladaptive responses that incur
significantly higher risk for long-term pathology. '

Formal gatherings of team members and peer groups
should be initiated very early to begin discussion of what has
been witnessed and to prevent isolation by those most
affected. However, support services must remain flexible and
available to individuals reaching out to medical directors and
team medics. Moreover, these gatherings must be protected
from rules of discovery; fostering unguarded discussion/
conversation is crucial to this process, and fear of retribution
may destroy this process.

Finally, team medics may themselves need assistance
following a crisis. It is imperative that medical directors or
medical coordinators, as well as team leaders, allow for
small-group or peer discussions in the aftermath of a
critical event.

CONCLUSION
Militarized terrorist tactics designed to inflict maximum
damage to armored military units are now being employed by
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terrorists and purveyors of violence against unprotected civilian
targets and domestic law enforcement agencies. These tactics,
directed at civilians, are causing first responders to adapt at a
rapid rate. For example, the classical law enforcement tactic of
establishing perimeters and initiating negotiation, which was
once considered optimal, is now lower priority compared to
stopping active shooters as quickly as possible.

The experiences during and since the San Bernardino
attacks of December 2, 2015, have changed the tactics,
techniques and procedures of all law enforcement teams
involved in the event. This evolving threat challenges first
responders in California and across the world to revise and
modify medical response to catastrophic events in novel and
innovative ways.

Complex, coordinated attacks appear to be the new norm,
and they require rapid adaptation in response tactics. Although
the breadth and depth of lessons learned from the San
Bernardino attacks are beyond the scope of a single paper, the
lessons highlighted here provided a stimulus for discussion
among the various stakeholders — EMS, law enforcement,
EMS medical directors, and the public — about appropriate
response in these types of events.
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Introduction: Oleoresin capsicum (OC) or pepper spray, and tear gas (CS) are used by police and
the military and produce severe discomfort. Some have proposed that washing with baby shampoo
helps reduce this discomfort.

Methods: We conducted a prospective, randomized, controlled study to determine if baby shampoo
is effective in reducing the severity and duration of these effects. Study subjects included volunteers
undergoing OC or CS exposure as part of their police or military training. After standardized
exposure to OC or CS all subjects were allowed to irrigate their eyes and skin ad lib with water.
Those randomized to the intervention group were provided with baby shampoo for application to
their head, neck, and face. Participants rated their subjective discomfort in two domains on a scale
of 0-10 at 0, 3, 5, 10, and 15 minutes. We performed statistical analysis using a two-tailed Mann-
Whitney Test.

Results: There were 58 participants. Of 40 subjects in the OC arm of the study, there were no
significant differences in the ocular or respiratory discomfort at any of the time points between
control (n=19) and intervention (n=21) groups. Of 18 subjects in the CS arm, there were no
significant differences in the ocular or skin discomfort at any of the time points between control (n=8)
and intervention (n=10) groups.

Conclusion: Irrigation with water and baby shampoo provides no better relief from OC- or CS-
induced discomfort than irrigation with water alone. [West J Emerg Med. 2018;19(2)294-300.]

INTRODUCTION available to the general public in the United States as a
Background self-defense weapon.

Chemical irritant agents are sometimes used by law
enforcement officers and by the military to subdue violent or Importance

threatening subjects and to control crowds.'? The most Pain and irritation from these agents last 15 minutes or
common of these agents include oleoresin capsicum (OC), more.> While many recommendations exist for decontamination
commonly known as pepper spray, and ortho- and treatment of discomfort produced by these irritants, the
chlorobenzylidene malononitrile (CS), commonly known as effectiveness of these methods have not yet been demonstrated.
tear gas. Both cause pain and irritation of the eyes, skin and Two of the common methods used for decontamination are
mucosal surfaces.®> Aerosolized OC preparations are also irrigation with tap water and blowing cool air onto the face and
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eyes.’ Some advocate the use of baby shampoo combined with
water irrigation; it is theorized that shampoo can emulsify and
enhance removal of the irritant molecules and may reduce
nociceptor stimulation, thus reducing the severity and duration
of irritant effects.* Medical personnel in the prehospital and
emergency department (ED) settings, police and military
personnel, as well as individuals exposed to these chemicals,
would benefit from evidence-based recommendations for
effective decontamination and treatment to reduce the severity
and duration of discomfort caused by these agents.

Goal of This Investigation

We performed a prospective, randomized, controlled trial
to determine whether irrigation with water and baby shampoo
was superior to water irrigation alone in relieving the acute
symptoms produced by tear gas and pepper spray.

METHODS
Study Design, Setting and Selection of Participants

We performed a prospective, randomized, controlled study.
Volunteer study subjects were police recruits who underwent OC
(pepper spray) exposure as part of their training and U.S. Army
soldiers who underwent CS (tear gas) exposure as part of their
training. The study was approved by the institutional review
board. We obtained written, informed consent from each
participant prior to study participation. This work was not
pre-registered as a clinical trial because the study population’s

noxious intervention was part of their externally required training.

Interventions

As part of their standard training, each participant received
a standardized irritant exposure and completed a training
evolution. Police recruits received a two-second (approximate)
burst of police issue OC spray (First Defense MK-3, Safariland
/ Defense Technology, Jacksonville, FL) to the face. They were
then required to complete a series of tasks to simulate control
and apprehension of a combative criminal suspect. This training
sequence lasted approximately 1'2-2 minutes.

Military trainees wearing protective gas masks were placed
in an enclosed structure that was then saturated with CS gas
(No. 98 CS grenade, Smith & Wesson / Lake Erie Chemical
Company, Wickliffe, OH). Gas masks were removed and each
trainee was exposed to the tear gas for approximately 10
seconds. They were then required to perform a series of training
tasks and safely exit the multi-story structure. This training
sequence also lasted approximately 1)2-2 minutes.

After irritant exposure and completion of their training
sequence, all subjects proceeded to a decontamination area and
were allowed to irrigate their eyes and skin ad lib with water.
Participants were randomized to a control group (water
irrigation alone) and intervention group (baby shampoo plus
water irrigation). The intervention group was provided a cup
containing a unit “dose” of 15cc of Johnson’s® baby shampoo

Population Health Research Capsule

What do we already know about this issue?
Chemical irritant agents used by law
enforcement officers to subdue threatening
subjects do not have an evidenced-based
recommendation for effective decontamination.

What was the research question?

Is water plus baby shampoo or water irrigation
alone superior in relieving the acute symptoms
produced by tear gas and pepper spray?

What was the major finding of the study?
Irrigation with water plus baby shampoo
provides no better relief from pepper spray-
or tear gas-induced discomfort than with
water alone.

How does this improve population health?
Similar investigations of proposed
decontamination agents should be performed
to provide evidence of their efficacy prior to
their adoption and deployment.

(Johnson & Johnson, New Brunswick, NJ) and instructed to
apply it liberally to their head, neck, and face. Repeat shampoo
“doses” were available ad lib to this group.

Irrigation was provided by a garden hose for police
trainees exposed to OC and by a custom-made, multi-station
irrigation device for military trainees exposed to CS. This
device was constructed of two PVC pipes supported
horizontally three feet off the ground and connected to a fire
hydrant. Water flow was adjusted to produce an approximately
48-inch column of water from each of 20 holes drilled in each
PVC pipe at offset angles (Figure 1).

Outcomes

Subjects verbally rated their discomfort in two domains
using a Likert scale of 0 to 10, with zero indicating no
discomfort and 10 indicating maximal discomfort. Assessments
were recorded at 0, 3, 5, 10, and 15 minutes, with timing
starting upon entry to the decontamination area and the first
assessment performed prior to any decontamination efforts. Eye
and respiratory discomfort were assessed after OC exposure,
and eye and skin discomfort were assessed after CS exposure,
based on previous experience of the most prominent areas of
discomfort with each agent. Per usual training practice, once
subjects were subjectively recovered to a sufficient degree to
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comfortably converse and ambulate, the decontamination
segment was concluded and they were allowed to exit the
decontamination area to continue with their training activities.
There were no protocol violations.

Power Calculation

We performed a power calculation presuming a 95%
confidence to detect a clinically significant mean difference of
two points on a 10-point Likert scale of discomfort, a standard
deviation of one among participants rating their discomfort,
alpha = 0.05, and a two-tailed t-test. This revealed that at least
eight pairs of subjects (16 subjects total) were required in each
of the two exposure groups. (StatMate version 2.00 for
Windows, GraphPad Software, San Diego, CA)

Analysis

We entered data into a spreadsheet (Microsoft Excel,
Redmond, WA) and performed descriptive analysis. Statistical
software (InStat version 3.10 for Windows, GraphPad
Software, San Diego, CA) was used to compare groups using
the nonparametric Mann-Whitney test to compare means at

Figure 1. Irrigation technique and equipment for a) OC (pepper spray), and b) CS (a gas).

each time period. We considered a p-value of <0.05
statistically significant.

RESULTS
OC (Pepper Spray) Exposure arm

Forty law enforcement recruits received OC exposure and
completed the study protocol. The mean age was 28 years
(range 21 to 38); 39 of the participants (98%) were male.

The control (n =19) and intervention (n =21) groups
reported similar mean initial ocular discomfort of 9.6 vs. 9.7
respectively. This decreased to 8.7 vs. 7.2 by 10 minutes (Figure
2). Mean respiratory discomfort was initially 8.2 vs. 8.6, and
changed only slightly to 9.0 vs. 8.2 by 10 minutes (Figure 3).
There were no statistically significant differences between the
control and intervention groups at any of the time points.

Standard deviation of discomfort ratings after OC exposure
averaged 1.66. Participant attrition was significant after 3-5
minutes, as subjects felt improved and left the decontamination
area per standard training practice. This resulted in 39 subjects
contributing data at the 0 and 3-minute marks, 32 at the 5-minute
mark, 10 at the 10-minute mark, and one at the 15-minute mark.
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OC Spray Mean Ocular Discomfort
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Figure 2. Mean ocular discomfort after OC (pepper spray) exposure. Error bars indicate 95% confidence interval.

CS (Tear Gas) Exposure arm
Eighteen soldiers received CS exposure. The mean age was

26 years (range 20 to 36); 17 of the participants (94%) were male.

The control (n = 8) and intervention (n = 10) groups had
mean initial ocular discomfort of 4.5 vs. 6.0. This decreased to
zero for both groups at 10 minutes (Figure 4). Mean initial skin
discomfort was 6.6 vs. 6.5, and declined to 0.0 vs. 1.0 by 10
minutes (Figure 5). There were no statistically significant
differences between the control and intervention groups at any of
the time points.

Standard deviation of discomfort ratings after CS exposure
averaged 1.75. Participant attrition was also significant in this
study arm as subjects felt improved and left the decontamination
area per standard training practice. This resulted in 18 subjects
contributing data at the 0, 3- and 5=minute marks, four at the
10-minute mark, and zero at the 15-minute mark.

DISCUSSION

Oleoresin capsicum (OC) or “pepper spray” is an oil-based
extract from pepper plants of the genus Capsicum. The
chemically active ingredient is capsaicin, a fat-soluble phenol.
OC causes its effect by stimulating type C unmyelinated nerve
fibers that cause the release of substance P along with other
neuropeptides, causing neurogenic inflammation and
vasodilation.’ These neuropeptides also produce protective
reactions of mucus secretion and coughing.® Clinically this
results in a painful burning sensation of the skin and mucous

membranes, blepharospasm (involuntary closing of the eyes),
and shortness of breath. Although OC causes a prominent
subjective sense of dyspnea due to mucosal irritation, research
has shown no objective change in respiratory function.” OC has
been estimated to be 90% effective in stopping aggressive
behavior.® A prior review of ED visits for OC exposure found
the most common symptoms to be burning, erythema and local
irritation to exposed areas.?

“Tear gas” is a lay term used to describe a group of irritant
chemicals that cause lacrimation. The most commonly used agent
by law enforcement is CS. CS is actually a crystalline solid, not a
gas, making the term “tear gas” a misnomer; it is insoluble in
water and has a small solubility in alcohols.? It is aerosolized by
multiple techniques including dissolving it in an organic solvent,
micro-pulverization into a powder or in use with a thermal
grenade that produces hot gases. The most notable acute effects
of CS are lacrimation, ocular pain, and blepharospasm.’ Skin
discomfort is also common, and skin erythema and blistering
have been seen in rare instances of prolonged exposure.!® CS also
produces irritant effects on other mucosal surfaces and can
produce pulmonary symptoms of subjective dyspnea, coughing,
and rarely bronchospasm.!!

A number of topical decontamination agents have been
proposed for use after OC and/or CS exposure, including
proprietary mixtures sold commercially for decontamination
purposes. Despite advertising claims of efficacy, none of these
products to the authors’ knowledge have been demonstrated to
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Figure 3. Mean respiratory discomfort after OC (pepper spray) exposure. Error bars indicate 95% confidence interval.

be effective in the published literature to date.

The results of this study indicate that the use of baby
shampoo as a decontamination agent after OC and CS exposure
provides no better or faster relief from acute symptoms than
water irrigation alone. These findings are consistent with a
previous study of several potential decontamination agents for
OC exposure, including Maalox®, 2% lidocaine gel, milk, and
baby shampoo, compared to water irrigation alone.'? That small
but well-done, prospective, randomized study included 10
subjects in each group and did not suggest efficacy for any of the
agents studied. The present study confirms and expands on that
work by adding a larger group of 40 OC-exposed subjects with
serial post-exposure symptom assessments and by extending the
evaluation to 18 subjects exposed to CS as well.

A second previous study examined a limited dermal
exposure of OC to both forearms of 10 volunteers. Those
researchers found that a Maalox®-impregnated, topical dressing
provided a small amount of pain relief compared to a saline-
impregnated dressing.” As acknowledged by the authors, their
small study has limited clinical application, as it did not include
ocular or mucosal exposure to OC, as typically occurs in law
enforcement or self-defense uses.

Both pepper spray and tear gas are known to be generally
safe and effective in modifying the behavior of criminal suspects

and crowds.'? Their use will likely remain common for the
foreseeable future in law enforcement and self-defense settings,
and for crowd control. Although these agents rarely produce
significant injuries, illness, or fatalities, they are profoundly
uncomfortable. Medical and public safety personnel must remain
diligent in screening and identifying the minority of exposed
subjects who do suffer medical complications, and they should be
familiar with the effects of these agents and with appropriate
post-exposure decontamination and treatment procedures.

LIMITATIONS

There are several limitations to this investigation. The
amount, frequency, and specific method of shampoo application
could not be fully standardized in the participants. While a
practical and realistic approximation of real-world utilization, it is
possible that this intuitive application method did not optimally
deliver the shampoo to the eyes or elsewhere and that another
method of application could provide additional relief. We
assessed only two parameters of discomfort for each type of
exposure (eye and respiratory discomfort after OC; eye and skin
discomfort after CS). These parameters were chosen based on
prior experience and reports, and this was an intentional decision
based on concern that assessment of numerous parameters would
result in global rather than specific discomfort ratings in subjects
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Figure 4. Mean ocular discomfort after CS (tear gas) gas exposure. Error bars indicate 95% confidence interval.

experiencing marked acute discomfort.

Subjects were permitted to leave the decontamination area at
their own discretion when they felt ready to continue with their
training per traditional training practices; most left prior to the
10- or 15-minute assessment point, leaving few data points and
wide confidence intervals (as shown in Figures 2-5) at this time
point. Future iterations of this study should include mandatory
participation throughout the assessment period to counter this. In
addition, future studies with similar methods may use the
standard deviations in discomfort ratings that we observed among
participants (which were larger than anticipated) in calculating
needed sample sizes.

Small sample sizes in this study limited the ability to assess
small differences in discomfort ratings. It was not possible to
blind the investigators or participants to the agent they received,
as an inert lathering agent was not available and may have
confounded results if used. It was felt that the prospective,
randomized, controlled trial design was the best counter to this
limitation. Lastly, the possibility of a placebo effect should not be
discounted; individuals who use a “special” decontamination
agent to address their discomfort may have an expectation that
their symptoms, no matter how severe, are less than what they
might experience had they not used the decontamination agent.
This expectation may result in belief that the agent is effective
based on personal (i.e., anecdotal) experience.

CONCLUSION

This study demonstrates that the addition of baby shampoo
to water irrigation does not appear to reduce the severity or
duration of the acute discomfort produced by pepper spray or tear
gas exposure. Similar investigations of proposed decontamination
agents should be performed to provide evidence of their efficacy
prior to their adoption and deployment.
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Figure 5. Mean skin discomfort after CS (tear gas) gas exposure. Error bars indicate 95% confidence interval.
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Introduction: lllinois hospitals have experienced a marked decrease in the number of uninsured
patients after implementation of the Affordable Care Act (ACA). However, the full impact of health
insurance expansion on trauma mortality is still unknown. The objective of this study was to
determine the impact of ACA insurance expansion on trauma patients hospitalized in Illinois.

Methods: We performed a retrospective cohort study of 87,001 trauma inpatients from third quarter 2010
through second quarter 2015, which spans the implementation of the ACA in lllinois. We examined the
effects of insurance expansion on trauma mortality using multivariable Poisson regression.

Results: There was no significant difference in mortality comparing the post-ACA period to the
pre-ACA period incident rate ratio (IRR)=1.05 (95% confidence interval [CI] [0.93-1.17]). However,
mortality was significantly higher among the uninsured in the post-ACA period when compared with
the pre-ACA uninsured population IRR=1.46 (95% CI [1.14-1.88]).

Conclusion: While the ACA has reduced the number of uninsured trauma patients in lllinois, we found
no significant decrease in inpatient trauma mortality. However, the group that remains uninsured after
ACA implementation appears to be particularly vulnerable. This group should be studied in order to
reduce disparate outcomes after trauma. [West J Emerg Med. 2018;19(2)301-310.]

INTRODUCTION to observed disparities include host factors such as undiagnosed
Disparities in health outcomes between insured and comorbid disease,” prehospital factors such as transport time and

uninsured patients have been demonstrated throughout medicine!  trauma catchment areas,®’ hospital and provider factors such as

and in various surgical settings including trauma” and emergency  differential hospital performance and provider implicit bias,'*!!

surgery.’ Insurance-related disparities in trauma outcomes are and access to post-hospital and rehabilitation care.>'?

unique, given that the Emergency Medical Treatment and Active While the causal mechanisms of worsened outcomes for

Labor Act (EMTALA) “ensures public access to emergency uninsured patients after trauma remain unclear, we saw

services regardless of ability to pay.™ Affordable Care Act (ACA)-related healthcare expansion as a
Recent studies have shown insurance-related disparities in natural experiment. The ACA was designed in part to provide

outcomes after both blunt and penetrating trauma,>® with access to care for many of the nation’s uninsured; given increased

consistently increased mortality for uninsured patients.? Despite a  mortality for the uninsured following trauma, we expected a

growing body of literature demonstrating disparities in trauma concomitant decrease in mortality. Patients may have experienced

outcomes on the basis of race and socioeconomic status, causal improved outcomes after enactment of the ACA due to greater

mechanisms are poorly understood.? Factors that may contribute access to higher quality hospitals, improved inpatient care, or
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improved rehabilitation care in the hospital or beyond.

While the ACA provides a potential opportunity to reduce
disparities in care and outcomes, results have thus far been
mixed.!® A recent study surprisingly suggested an increase in
trauma mortality after Massachusetts healthcare reform.' It is
unclear if this effect will be seen nationwide, especially in light
of the bulk of previous literature showing poorer outcomes for
uninsured trauma patients when compared to their insured
counterparts.” In Illinois, the ACA led to a 24% decrease in the
uninsured population, though its impact on insurance-related
trauma disparities has yet to be determined.'® The primary aim
of this study was to determine the impact of ACA-related
insurance expansion on trauma mortality in Illinois. The
secondary aim was to determine the remaining insurance-level
effects of the ACA on trauma mortality in Illinois.

METHODS
Study Design

This was a retrospective, cohort study of Illinois trauma
patients. Because we looked at publicly available data that
were de-identified, the study was determined to be exempt by
the Northwestern University Institutional Review Board.

Study Setting and Population

We performed a retrospective cohort study of
administrative data from the Illinois Hospital Association
Health Care and Hospital Data Reporting Services
(COMPdata) matched to the American Community Survey
(ACS) by zip code from third quarter 2010 through second
quarter 2015. Cases were defined as patients aged 18-64 who
were admitted as inpatients through the emergency department
(ED) with trauma-related diagnoses.

Study Protocol

We identified trauma-related International Classification
of Diseases, Ninth Revision (ICD-9) codes (800-959.9) and an
ECODE related to major mechanisms of trauma (cut/pierce,
fall, gunshot wound, self-inflicted gunshot wound, motor
vehicle collision, or other blunt injuries). Other blunt injuries
included other traffic accidents and horseback-rider injuries;
however, we excluded aviation and boating injuries (E930-
940). Admissions were excluded if they had only /CD-9 codes
related to foreign bodies (930-939), burns (940-949), or
complications of trauma (958) as has been done in prior
studies.'* We matched records from the COMPdata dataset by
patient zip code to five-year (2009-2013) ACS estimates of
median household income.

To adjust for severity of injuries, we employed the
Trauma Mortality Prediction Model (TMPM), which
calculates the individual probability of mortality based on the
extent of injury as defined by /CD-9 injury codes.'® We
excluded admissions if they lacked sufficient injury data for
the TMPM to assign an associated probability of mortality. We

Population Health Research Capsule

What do we already know about this issue?
Uninsured patients die at higher rates after
trauma, however, it remains unclear if Af-
fordable Care Act (ACA)-related healthcare
expansion will impact trauma mortality.

What was the research question?
Did ACA-related healthcare expansion in
1llinois reduce trauma mortality?

What was the major finding of the study?
The ACA did not reduce trauma mortality
over the study period, and insurance-related
disparities persisted.

How does this improve population health?
Healthcare coverage alone is not sufficient to
reduce trauma mortality or insurance-related
disparities, highlighting the need for future
studies and interventions.

calculated the Charlson Comorbidity Index (CCI) for each
patient to assess preexisting comorbidities and categorized our
patients as not ill (CCI=0), moderately ill (CCI>0 and <3), and
severely ill (CCI>=3)."” We dichotomized admissions as
pre-ACA (2010-2013) vs. post-ACA (2014-2015) and tested
the significance of the association of post-ACA period and
mortality.

Outcome Measures

Our primary outcome of interest was the adjusted incident
rate ratio (IRR) for trauma mortality comparing post-ACA
trauma patients to pre-ACA trauma patients. Our secondary
outcome of interest was the adjusted IRR for trauma mortality
comparing post-ACA trauma patients to pre-ACA trauma
population among the uninsured.

Statistical Analysis

Within our dataset we identified variables that have
been demonstrated in the literature to be predictive of
trauma mortality and assessed those variables with standard
univariate statistics. We subsequently performed two-tailed
t-tests for proportions and chi-square tests to identify those
variables associated with mortality. Given the low
incidence of mortality in this dataset, we used multivariable
Poisson regression to provide IRRs that approximate
relative risk.'®
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The Poisson regression models included key
sociodemographic and clinical variables shown in prior
studies to be independent predictors of trauma-related
mortality, including age,'*?° sex,?! race,’* socioeconomic
status,?* mechanism of injury,” injury severity,'*?**” and
shock as defined by systolic blood pressure less than 90 mm
Hg.” Our final model included patient age category (18-25,
26-33, 34-45, 46-55, 55-64), sex, race, residence in a low-
income zip code (<$35,000 median household income),
quarter (to adjust for seasonal variation), insurance status
(Medicaid, Medicare, uninsured, private), mechanism of
injury, injury severity, comorbidities, shock, and hospital
trauma volume as quartiles of total ED trauma visits over the
study period. We performed statistical analyses using Stata
version 12.1, College Station, TX.*

RESULTS

Over the study period, there were 14,298,834 hospital
ED visits among Illinois residents age 18-64. We excluded
12,488,064 patients who were not admitted through the ED
(discharges, transfers, and patients who were dead on
arrival); 1,810,770 patients were admitted through the ED.
We excluded 48,109 patients who were not Illinois residents,
six with invalid /CD-9 codes, 1,674,855 who were not
trauma patients, and 799 patients with unknown or other

Exclude 12,488,064 patients who were not
admitted to the hospital through the ED

Exclude patients who were non-lllinois
residents n=48,109

Exclude patients with invalid ICD-9 codes
n=6

Exclude non-trauma patients n=1,674,855

Exclude patients with other/unknown
insurance n=799

Figure 1. Flowchart for inpatient trauma dataset.

insurance types. A total of 87,001 trauma patients met
inclusion criteria (Figure 1). Characteristics of this cohort
can be seen in Table 1.

Median age was 47, and 66% of the patients were male.
Fifty-nine percent of patients were White, 21% were Black,
13% were Latino, and 7% were of other minority or unknown
race. Overall, 13% lived in low-income zip codes. Most of the
patients in this cohort suffered from falls, MVCs, or other
blunt injuries. Penetrating trauma comprised approximately
11% of injuries, including gunshot wounds (GSWs) that
accounted for 5.8%. One percent had shock. Most patients
were not ill or moderately ill, while only 6% of the trauma
population was severely ill at the time of their ED admission.
Median probability of mortality based on injury severity as
assessed by the TMPM was 1.3%, while approximately 1.7%
of our cohort of hospitalized trauma patients died. GSW
victims comprised only 5.8% of patients in our study
population, but accounted for 18% of deaths overall and 32%
of deaths among the uninsured (data not shown).

Within our cohort of trauma patients, the number of
uninsured dropped 11% after the implementation of the ACA
(95% confidence interval [CI] [10.24-11.26]). The number of
Medicaid patients increased by 13% (95% CI [12.23-13.48]),
and there was no significant change in the number of privately
insured patients (-2.4% 95% CI [-3.15-1.59]) (Figure 2).

14,298,834 hospital ED visits among
lllinois residents aged 18-64

\

1, 810,770 patients admitted from
the ED

Y
1,762,661 patients

Y
1,762,655 patients

\d
87,800 trauma patients

87,001 patients with Medicaid,
Medicare, private, or uninsured status

ED, emergency department; /CD-9, International Classification of Diseases, Ninth Revision.
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Table 1. Baseline characteristics of lllinois trauma patients admitted through the emergency department from third quarter 2010 through
second quarter 2015.

Variable Category Overall Pre-ACA Post-ACA
Patient ID (total) 87,001 62,018 24,983
Mortality (%) 1.69 1.64 1.83
Insurance (%) Private 48.48 49.17 46.75
Medicaid 19.38 15.69 28.55
Medicare 13.00 12.90 13.22
Uninsured 19.14 22.23 11.48
Age (%) 18-25 15.72 16.11 14.76
26-33 12.55 12.77 11.99
34-45 18.23 18.55 17.42
46-55 25.26 25.42 24.85
56-64 28.25 27.15 30.97
Male (%) 65.39 65.40 65.38
Race (%) Black 21.50 21.28 22.05
White 58.69 59.93 55.60
Latino 12.63 12.54 12.86
Other 7.18 6.24 9.49
Low-income (%) (<$35,000) 14.09 13.88 14.61
Mechanism GSW-SI 0.17 0.16 0.18
GSW 5.84 5.52 6.63
MvC 21.17 21.97 19.19
Cut/Pierce 4.95 5.08 4.62
Blunt (no MVC) 17.61 17.93 16.81
Falls 50.26 49.33 52.57
Shock (%) 1.01 0.94 1.18
Comorbidities Not ill 72.37 73.69 69.09
Moderately ill 22.07 21.22 2418
Severely ill 5.56 5.08 6.73
TMPM (median %) 1.33 1.33 1.33
TRVOL <110.2 25.43 25.47 25.33
110.3-248.4 24.63 24.32 25.41
284.5-568.8 27.89 27.31 29.33
568.9+ 22.05 22.91 19.93
N 87,001

ACA, Affordable Care Act; GSW, gunshot wound; SI-GSW, self-inflicted GSW; MVC, motor vehicle collision; TMPM, probability of death
as provided by the Trauma Mortality Prediction Model; TRVOL, trauma visit volume quartiles.
Volume quartiles indicate average, yearly, inpatient, hospital trauma volume over the study period.

There was also no significant change in the proportion of ~ after adjusting for age, sex, race, low-income zip code,

Medicare patients (0.3% 95% CI -0.81- 0.18). There was a mechanism of injury, shock, TMPM score, Charlson

slight increase in overall crude mortality after the Comorbidity Index, and hospital trauma volume with an
implementation of the ACA with an increase of 0.18% (95% IRR=1.24 (95% CI, 1.08-1.43) (Supplement). There was no
CI1 0.00, 0.04) (Figure 3). significant change in adjusted trauma mortality comparing the

In our adjusted models, we found that the uninsured died  post-ACA population with the pre-ACA population with an
at a higher rate when compared to privately insured patients IRR=1.05 (95% CI 0.93-1.17) (Table 2).
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Figure 2. Primary payer mix for trauma inpatients in lllinois from third quarter 2010 through second quarter 2015.
*Indicates January 1, 2014, which marks the beginning of insurance expansion in lllinois.

However, among patients who remained uninsured after
the implementation of the ACA crude mortality increased
by 1.20% (95% CI 0.53, 1.88) (Figure 4), and adjusted
mortality increased as well with an IRR=1.46 (95% CI,
1.14-1.88) (Table 3).

DISCUSSION

Our results demonstrate that the patients who remained
uninsured after ACA implementation in Illinois had a
disproportionately high mortality after trauma. While the ACA-
related insurance expansion significantly decreased the number of
uninsured adults in Illinois, we did not find a significant decrease
in overall trauma mortality after the expansion.

Our data support prior studies that have shown that
being uninsured is an independent predictor of mortality
after trauma.? It might be hypothesized that these differences
in mortality are due to mechanisms of injury, which can lead
to differential mortality. Penetrating trauma is associated
with high mortality rates;** however, recent studies have
shown that even among patients with blunt injuries alone,
uninsured patients die at a higher rate.® Many additional
factors have been shown to affect mortality of patients
presenting with trauma.

The ACA has provided increased coverage for the
uninsured in the form of Medicaid expansion for adults up to
138% of the federal poverty level and the Health Insurance

Marketplace, which provides access to insurance plans for
those who do not qualify for Medicaid.’! Our study
demonstrates that this program effectively reduced the
number of uninsured patients in Illinois, confirming findings
from prior studies.”” We hypothesized that if insurance is
truly an independent predictor of trauma mortality, then
mortality rates should fall after ACA-related insurance
expansion, bearing in mind that many of the individual
improvements in health status associated with insurance
coverage may not be fully realized until years after the initial
intervention. However, if hospital and provider factors were
the major drivers of insurance-related disparities in
outcomes, then we would expect a decrease in trauma
mortality after ACA.

Osler et al. found that healthcare reform in Massachusetts
paradoxically increased overall trauma mortality." While there
was no significant change in overall trauma mortality after
ACA insurance expansion in our study, we found that those
patients who remain uninsured appear to suffer significantly
higher mortality after ACA implementation. We are not
suggesting that the ACA is causing a rise in mortality among
the remaining uninsured patients as might be inferred from
Figure 4, but rather we believe the group that remains
uninsured after ACA healthcare expansion is suffering an
unusually high burden of trauma-related mortality. Scott et al.
suggested that since young people who benefit from the
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Figure 3. Crude mortality of lllinois trauma patients admitted through the emergency department from third quarter 2010 through
second quarter 2015.

*Indicates January 1, 2014, which marks the beginning of insurance expansion in lllinois.
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Figure 4. Crude mortality of lllinois trauma patients admitted through the emergency department from third quarter 2010 through
second quarter 2015 by insurance type.

*Indicates January 1, 2014, which marks the beginning of insurance expansion in lllinois.
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Table 2. Regression model evaluating effects of post-ACA* period and covariates on inpatient trauma mortality in lllinois.

Variable Category IRR 95% Cl p
Post-ACA 1.05 0.93-1.17 0.43
Age 26-33 1.04 0.86 - 1.25 0.71
(18-24) 36-45 1.00 0.82-1.21 0.97

46-55 1.51 1.26 - 1.80 0.00
55-64 1.53 1.27-1.84 0.00
Male 1.34 1.18 - 1.51 0.00
Race (White) Other 1.21 1.00 - 1.47 0.05
Black 0.95 0.82-1.10 0.47
Mechanism Latino 0.83 0.70 - 0.99 0.04
(Falls) Self-inflicted GSW 3.20 2.31-4.42 0.00
GSwW 1.95 1.57-242 0.00
MvC 1.24 1.07 - 1.43 0.00
Cut/Pierce 0.51 0.35-0.74 0.00
Blunt (no MVC) 0.63 0.51-0.77 0.00
Shock 3.21 2.71-3.79 0.00
Low-Income (68864+) 0.97 0.83-1.13 0.66
Comorbidities Moderately Il 1.93 1.71-219 0.00
(Notiill) Severely lI 4.52 3.82-5.34 0.00
TMPM 177.66 140.55 - 224.57 0.00
TRVOL Quartile 2 1.44 1.18-1.74 0.00
(Quartile 1) Quartile 3 2.09 1.76 - 2.50 0.00
Quartile 4 1.99 1.65-2.41 0.00
Quarter Quarter 2 1.23 1.05-1.43 0.01
(Quartile 1) Quarter 3 1.22 1.05-1.42 0.01
Quarter 4 1.23 1.05-1.44 0.01
N 87,001

*ACA, Affordable Care Act; IRR, incidence rate ratio; GSW, gunshot wound; MVC, motor vehicle collision; TMPM, probability of death as
provided by the Trauma Mortality Prediction Model; TRVOL, trauma visit volume quartiles.
Volume quartiles indicate average yearly inpatient hospital trauma volume over the study period. Reference groups are provided in

parentheses.

dependent healthcare expansion are mostly children of insured
adults there would be increased disparities between the newly
insured and the uninsured.’?> At least a proportion of the
increased mortality in our remaining uninsured population
may be attributable to this phenomenon. Unmeasured factors
are likely contributing to this increased burden of mortality as
well. The insurance-related disparities observed in this study
may reflect patient factors, hospital or provider factors, or
unknown or unmeasured confounders.? Unmeasured host-level
cofounders in this study that could contribute to the undue
burden of mortality in this group include obesity,*
homelessness,**** and immigration status.**’

Future studies should focus efforts on determining the
factors that lead to the high burden of mortality among the

remaining uninsured. Better understanding of the underlying
reasons for this increased mortality may lead policymakers to
enact policies to reduce the disparity between patients who are
insured and those who remain uninsured.

LIMITATIONS

This study was limited to Illinois, and its generalizability to
the greater United States remains uncertain. Our study was also
limited by its retrospective nature and can therefore only
comment on association and not causation. Our source,
COMPData, provides administrative claims data, which are
known to suffer certain limitations.*®* We were unable to assess
for the impact of proposed mechanisms behind trauma
disparities including host factors such as homelessness, obesity,
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Table 3. Regression model evaluating effects of post-ACA* period and covariates on uninsured inpatient trauma mortality in lllinois.

Variable Category IRR 95% Cl p
Post-ACA 1.46 1.14-1.88 0.00
Age 26-33 1.01 0.74 -1.37 0.97
(18-24) 36-45 0.85 0.59-1.22 0.38

46-55 1.67 1.19-2.34 0.00
55-64 1.79 1.20-2.69 0.00
Male 1.20 0.86 - 1.66 0.29
Race (White) Other 1.53 1.05-2.24 0.03
Black 1.06 0.78 - 1.45 0.70
Mechanism Latino 1.00 0.72-1.39 0.98
(Falls) Self-inflicted GSW 3.89 2.08-7.26 0.00
GSwW 2.31 1.55-3.44 0.00
MVC 1.74 1.25-2.41 0.00
Cut/Pierce 0.72 0.41-1.26 0.25
Blunt (no MVC) 0.61 0.39-0.95 0.03
Shock 2.83 2.04-3.93 0.00
Low-Income (68864 +) 0.92 0.70-1.22 0.56
Comorbidities Moderately Il 1.91 1.46 - 2.51 0.00
(Notiill) Severely lI 2.81 1.50 - 5.26 0.00
TMPM 157.11 101.66 - 242.81 0.00
TRVOL Quartile 2 1.18 0.72-1.92 0.51
(Quartile 1) Quartile 3 1.70 1.11-2.61 0.02
Quartile 4 1.50 0.96 - 2.34 0.07
Quarter Quarter 2 1.31 0.94 - 1.82 0.11
(Quartile 1) Quarter 3 1.43 1.04-1.97 0.03
Quarter 4 1.37 0.97-1.93 0.07
N 16,655

*ACA, Affordable Care Act; IRR, incidence rate ratio; GSW, gunshot wound; SI-GSW, self-inflicted GSW; MVC, motor vehicle collision;
TMPM, probability of death as provided by the Trauma Mortality Prediction Model; TRVOL, trauma visit volume quartiles.

Volume quartiles indicate average yearly inpatient hospital trauma volume over the study period. Reference groups are provided in
parentheses.

and both prehospital and post-hospital care. While we were able  post-ACA was 1.52 with p=0.03 and therefore did not

to adjust for comorbidities in our analysis, we were unable to significantly change our major findings. Finally, many of the

control for undiagnosed comorbidities, which may be a partial proposed mechanisms for higher mortality among uninsured

driver of differential mortality in our dataset. patients after trauma are related to the overall health status of
It has been suggested that patients who survive longer are individuals, and the effects of preventative care and health

more likely to obtain insurance before discharge thus biasing the =~ maintenance may take years to reach full effect.
uninsured group towards the more severely injured and falsely

elevating the mortality in this group, a phenomenon known as CONCLUSION

survivor treatment assignment bias (STAB).* It is certainly Uninsured trauma patients die at higher rates in Illinois.
feasible that some of the effects of insurance are attributable to Even after the ACA drastically reduced the number of

STAB; however, we believe that this does not explain the entire uninsured patients in Illinois, trauma mortality has not fallen.
association we have identified in this study. To address this The group that remains uninsured after ACA implementation
potential bias we performed a post-hoc sensitivity analysis appears to be suffering a higher burden of mortality.

restricted to patients who did not die within the first day of Researchers and policymakers should focus on this vulnerable
hospitalization; the IRR for death among uninsured patients group to reduce or eliminate these ongoing disparities.
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Introduction: Use of alternative venues to manage uncomplicated vaso-occlusive crisis (VOC), such as
a day hospital (DH) or ED observation unit, for patients with sickle cell anemia, may significantly reduce
admission rates, which may subsequently reduce 30-day readmission rates.

Methods: In the context of a two-institution quality improvement project to implement best practices
for management of patients with sickle cell disease (SCD) VOC, we prospectively compared acute
care encounters for utilization of 1) emergency department (ED); 2) ED observation unit; 3) DH, and

4) hospital admission, of two different patient cohorts with SCD presenting to our two study sites.
Using a representative sample of patients from each institution, we also tabulated SCD patient visits or
admissions to outside hospitals within 20 miles of the patients’ home institutions.

Results: Over 30 months 427 patients (297 at Site 1 and 130 at Site 2) initiated 4,740 institutional

visits, totaling 6,627 different acute care encounters, including combinations of encounters. The range

of encounters varied from a low of 0 (203 of 500 patients [40.6%] at Site 1; 65 of 195 patients [33.3%)]

at Site 2), and a high of 152 (5/month) acute care encounters for one patient at Site 2. Patients at Site 2
were more likely to be admitted to the hospital during the study period (88.4% vs. 74.4%, p=0.0011) and
have an ED visit (96.9% vs. 85.5%, p=0.0002). DH was used more frequently at Site 1 (1.207 encounters
for 297 patients at Site 1, vs. 199 encounters for 130 patients at Site 2), and ED observation was used at
Site 1 only. Thirty-five percent of patients visited hospitals outside their home academic center.

Conclusion: In this 30-month assessment of two sickle cell cohorts, healthcare utilization varied
dramatically between individual patients. One cohort had more hospital admissions and ED encounters,
while the other cohort had more day hospital encounters and used a sickle cell disease observation VOC
protocol. One-third of patients sampled visited hospitals for acute care outside of their care providers’
institutions. [West J Emerg Med. 2018;19(2)311-318.]

INTRODUCTION

Despite the existence of treatment guidelines for vaso- this disorder, the most common complication of sickle cell

occlusive crisis (VOC) for patients with sickle cell anemia' and

evidenced-based summaries of treatment to guide emergency Blood Institute (NHLBI), and endorsed by the American

Volume 19, No. 2: March 2018 311 Western Journal of Emergency Medicine

'Duke School of Nursing, Duke University Medical Center, Durham, North Carolina

$Duke University Medical Center, Department of Medicine, Division of Hematology,

physicians,’ there is tremendous variability in the management of

disease.' The guidelines published by the National Health Lung,



ED, ED Observation, Day Hospital, and Hospital Admissions for Adults with Sickle Cell Disease

Cline et al.

Academy of Emergency Medicine, detail an acute pain
algorithm.! When possible, the NHLBI guidelines recommend
treating pain associated with VOC using patient-specific
protocols, as well as patient-controlled analgesia, aggressively
treating pain plus reassessing the patient’s pain and level of
sedation every 15-30 minutes. The NHLBI acute pain algorithm
recommends treating acute pain in a day hospital (DH) or another
short-term stay hospital setting such as an observation unit first,
before considering hospital admission for uncomplicated VOC."
The need for frequent hospital admission for patients with SCD
and its association with premature death has been cited as a major
concern for these patients.>*3

Readmission for patients with SCD within 30 days of the
index visit has been cited as a concern.’ The U.S. 30-day
readmission rate for Medicare patients with an index admission
averaged 18.4% in 2012, down from 19% in the five years prior.®
The Centers for Medicare and Medicaid are beginning to monitor
and will ultimately penalize hospitals for excess re-admissions
within 30 days for the same diagnosis. In 2010, sickle cell anemia
ranked number one, at 31.9%, for the percentage of patients
readmitted within 30 days of an index visit.’

Opportunities to decrease admissions for patients with
VOC have been demonstrated by use of a DH model.*'* In this
model, a hospital will dedicate space and staffing to provide
care for patients experiencing a VOC, outside of the emergency
department (ED) or an inpatient bed. While a feasible model,
there are logistical issues to implementing this model on a
national level, especially for small hospitals. Alternatively, 36%
of hospitals in the U.S. have implemented an ED observation
unit (EDOU),"* which may prove an alternative to hospital
admission and treatment in a DH. The use of an EDOU for the
treatment of VOC has been recommended for patients with
continued pain, but without another indication for hospital
admission.!>'® Transferring patients from an ED to the EDOU
allows for more time to resolve the VOC and possibly avoid
hospital admission.

In the context of a two-center quality improvement (QI)
project designed to implement best practices for the ED
management of patients with complications of sickle cell
disease,'”!® we had a unique opportunity to prospectively
examine the impact of different utilization rates of DH care,
and/or EDOU care on rates of hospital admission for patients
with sickle cell anemia experiencing VOC. We also had the
opportunity to assess ED encounters and hospitalizations for
our two cohorts of patients at outside centers within a 20-mile
radius of each study site, an aspect of care rarely reported on.

The objectives of this prospective study were to 1)
estimate and contrast the acute healthcare (ED visits, DH
visits, ED observation and hospitalizations) utilization of two
patient cohorts with sickle cell anemia presenting to one of
two academic medical centers, and 2) assess acute care
utilization of these cohorts seeking care at outside hospitals,
within 20 miles of the home specialty centers.

Population Health Research Capsule

What do we already know about this issue?
Guidelines recommend day hospital or ED
observation unit care rather than hospital
admission to manage uncomplicated vaso-
occlusive crisis pain for patients with sickle
cell disease (SCD).

What was the research question?
What are acute healthcare utilization patterns
of two different cohorts of patients with SCD?

What was the major finding of the study?
One cohort of SCD patients had more ED visits
and hospital admissions; the other had more
day hospital and ED observation unit visits.

How does this improve population health?
Institutions can consider ways to implement
day hospital or ED observation unit care for
patients with vaso-occlusive crisis pain to
reduce hospital admissions.

METHODS
Design and Procedures

Data for this project were reported in the context of a
two-center QI project.'”!8 Details of the project have been
published.!™2 Briefly, the project attempted to optimize the
treatment of VOC in the ED using best practices,' while
monitoring healthcare utilization and psychosocial referral
needs and practices.!™!” In this paper, we report acute healthcare
utilization data only (excluding the number of clinic visits).

Institutional Review Board Approval

The study was approved by the institutional review boards
at each of the two study sites. A waiver of consent was obtained
at each site to examine ED, DH, ED observation encounters and
hospital admissions for all patients with SCD during the study
period. A subset of patients had the opportunity to sign consent
for participation in an interview regarding care received (results
not reported here); and relevant to this report, they had the
option of providing consent for the study team to request
healthcare use data (ED encounters and hospital admissions)
from hospitals within 20 miles of each study site.

Setting
We conducted our study at two urban EDs in the
southeastern U.S., each affiliated with an academic medical
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center and with an emergency medicine residency training
program. Characteristics of study site institutions and the
sickle cell populations they serve are listed in Table 1.
Differences between the study sites include the following: Site
1 used patient-controlled anesthesia in the ED, while Site 2
did not; Site 1 had a sickle-cell VOC observation unit
protocol, while Site 2 did not.

Sample

For 30 months at each institution, all ED records, DH
and admission records for patients with SCD (any patient
with /CD-9 diagnosis codes 282.60-282.69, including any
SCD complications, such as 517.3 acute chest syndrome,
289.52 splenic sequestration) were assessed for acute care
visits. During the study, the Site 1 SCD clinic population
averaged 500; at Site 2, the SCD clinic population averaged
195 (695 total for both sites). We included all ED visits and
hospital admissions for patients, regardless of whether they
were a SCD clinic patient or unknown to the clinic. Patients
were recruited during an ED visit or hospitalization for
enrollment in the above-mentioned larger QI project. The
method used to recruit patients to sign informed consent to
monitor outside hospital utilization identified patients based
on the first three months of acute care utilization in an effort
to balance the number of patients with high (> 5 visits),
medium (3-4 visits), and low (< 2 visits) utilization patterns.

Measures
Our study period was 30 months from October 2011
through March 2014. We assessed all acute care encounters

(excluding clinic visits) for patients with sickle cell disease for
acute complications of disease, including all ED encounters,
EDOU encounters, DH encounters, and hospital admissions.

Statistics

We analyzed the data using SAS 9.2 (Cary, NC). We
conducted a Z test for equality of proportions to assess for
differences in the sickle cell populations of the study sites.

Acute Care Utilization, Home Institutions

We defined acute care utilization \as the total number of
ED encounters, ED observation encounters, DH encounters,
and hospital admissions for all patients with SCD. Study
site research associates abstracted this data for the study
period. If a patient had an ED encounter that resulted in a
hospitalization, this accounted for two encounters. If a
patient with an ED visit was transferred from the ED to
observation under pain management protocol and then
admitted, this accounted for three encounters. We
purposefully counted each “setting” during the same date as
a separate encounter to more comprehensively describe use.

Acute Care Utilization, Outside Institutions

A total of 113 patients signed consent to have outside
records assessed. We contacted all hospitals within 20 miles
of each study site to obtain the number of acute care
encounters (ED encounters or hospitalizations) for
consented patients during the 30-month study period. No
hospital within 20 miles of the home institutions had a DH
or EDOU.

Table 1. Characteristics of study-site institutions and the sickle cell populations they serve.

Characteristic

Site 1

Site 2

Sickle cell disease (SCD)
Specialist care

Adult ED volume
Inpatient beds, year 2014

Day hospital hours of operation for sickle
cell patients with VOC

ED observation unit care for patients with
SCD VOC

Patient specific treatment plans for pain
control

Patient controlled analgesia (PCA)
Regular sickle cell clinic patients

SCD Clinic patients with no
hospitalizations, ED Visits, or day hospital
visits over 2.5 years

Comprehensive SCD Center with
hematologist outpatient services and
inpatient care

66,000 visits, year 2014
919 beds
8 Hours, 9 to 5 PM, weekdays only.

ED Observation unit in place, dedicated
observation protocol for treatment of
uncomplicated VOC

In place at time of study initiation

PCA protocol available in the ED
500 patients
2083 patients, 40.6%

Comprehensive SCD Center with
hematologist outpatient services and
inpatient care

78,000 visits, year 2014
885 beds
8 hours, 9 AM to 5 PM, weekdays only

ED Observation unit in place; however,
no dedicated VOC observation protocol in
place

Established during first 6 months 30-month
study period

No PCA use in the ED
195 patients
65 patients, 33.3%

ED, emergency department; VOC, vaso-occlusive crisis.

Volume 19, No. 2: March 2018

313

Western Journal of Emergency Medicine



ED, ED Observation, Day Hospital, and Hospital Admissions for Adults with Sickle Cell Disease

Cline et al.

RESULTS
Acute Health Care Utilization for Regular Sickle Cell
Clinic Patients

Over the 30-month study period, 427 patients (297 at Site
1 and 130 at Site 2) had acute care encounters. Demographics
of the 427 patients seeking acute care are listed in Table 2; the
median age was 30 years, but a small number of patients were
of'advanced age, up to 86 years. Hispanics represented 2.1%
of patients. These 427 patients made 4,740 institutional visits
to one of the two study sites, totaling 6,627 different acute
care encounters (ED encounters, DH encounters, EDOU
encounters, hospital admissions, or combinations of these
encounters. The range in total number of acute care encounters
per site over the 30-month period, including any of the four
different encounter types, ranged from a low of 0 (203 of 500
patients [40.6%] at Site 1; 65 of 195 patients [33.3%] at Site
2), and a high of 152 (5/month) acute care encounters for one
patient at Site 2.

Acute Health Care Utilization for Patients with Acute Care
Encounters

The number of unique patients that had acute care
encounters at Site 1 was more than twice the number at Site 2
(297 vs 130), yet the number of hospital admissions was close
between sites (983 at Site 1, and 887 at Site 2). The number of
ED encounters was greater at Site 2 than Site 1 (1,688 at Site
2 vs. 1,596 at Site 1) despite Site 2 having 45% the number of
unique patients. Site 1 used the DH more than Site 2, 1,207
encounters at Site 1 (8.5 visits/patient for 142 patients using
the DH at Site 1) vs. 199 encounters at Site 2 (4.4 visits/
patient for the 50 patients using the DH at Site 2). Totaling the
number of acute care encounters (summing individual
components of the different service areas during the study
period), Site 1 had fewer acute care encounters per patient,
13.0 versus 21.3 acute care encounters per patient at Site 2,
over 30 months.

Table 3 compares the access patterns between the sickle
cell populations at each institution. For the group that had at
least one acute care encounter during the study period, patients

Table 2. Patient demographics

at Site 2 were more likely to be admitted during the study
period (88.4% vs. 74.4%, p = 0.0011) and have an ED visit
(96.9% vs. 85.5%, P =0.0002). The percent of patients having
at least one DH encounter between sites was not significantly
different (47% at Site 1 vs. 38.4% at Site 2, p=0.073).
However, when comparing the number of DH visits of each site
per patient requiring acute care encounters, DH was used more
atsite 1 (1,207 visits /297 patients= 4.1 visits per patient) than
for Site 2 (199 visits /130 patients = 1.5 visits per patient).

Hospital Admission Following a Primary Encounter

Table 4 contrasts the rates of admission following a
primary encounter type (excluding the 20 direct admissions
[no ED Visit] for Site 1, and 49 direct admissions [no ED
Visit] for Site 2 that occurred during the study period). The
hospital admission rate was less common following all
primary encounters at Site 1 (34%) vs. Site 2 (44%). However,
the admission rate following an ED visit was slightly less at
Site 2 (47%) vs. Site 1 (53%). Site 2 did not have an ED
observation protocol at the time of the study; the admission
rate following placement in the EDOU at Site 1 was lower
than the admission rate following an ED encounter at either
site, at 36%. The hospital admission rate was low following a
DH encounter at Site 1: 8%, compared to 24% at Site 2.

Outside Hospital Utilization

We obtained consent from 113 patients to have outside
hospitals within 20 miles of their home academic centers
queried for medical records of acute care encounters, 56 at
Site 1, and 57 at Site 2. For this consented group, there were
190 outside-hospital ED encounters involving 38 patients (5/
patient), and 110 outside hospitalizations involving 27 patients
(4/patient). These 300 acute care encounters represented 40 of
the 113 consented patients; therefore, 35.4% of the patients
consented visited hospitals outside their home academic
centers for some of their acute care needs. Table 5 compares
ED visits and hospital admissions per patient per year; patients
from Site 1 had more outside hospital encounters than patients
from Site 2.

Parameter Site 1 N=297 Site 2 N=130 Overall N=427
Age in Years Mean; Median (range) Mean; Median (range) Mean; Median (range)
32.7 years; 30 (18-78) 32.1 years; 29 (18-86) 32.5 years; 30 (18-86)
Race N (%) N (%) N (%)
Black 286 (96.3%) 129 (99.2%) 415 (97.2%)
White 3 (1%) 0 3 (0.7%)
American Indian 1(0.3%) 0 1(0.2%)
Unknown 7 (2.4%) 1(0.8%) 8 (1.9%)
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Table 3. Access patterns of sickle-cell patients with at least one encounter type.

Unique patients with at least

Encounter type one of each encounter type Site 1, N= 297 Site 2, N=130 P value
Hospital admissions 336 221 (74.4%) 115 (88.4%) 0.0011*
ED visits 377 251 (85.5%) 126 (96.9%) 0.0002*
Day hospital visits 192 142 (47.8%) 50 (38.4%) 0.0735
ED observation unit stays 48 48 (16.1%) 0

ED, emergency department.

DISCUSSION

To the best of our knowledge, this is the first report of
healthcare utilization in patients with SCD that includes DH
and ED observation visits, in addition to the routinely reported
ED visits and hospitalizations. We intentionally “counted”
each encounter, and the numbers are significant. We attempted
to dissect the “locations” in an effort to more fully understand
all healthcare use for treatment of VOC and to begin to
understand the potential for all locations as alternatives for
treatment of VOC.

During the project, several changes at both sites affected
healthcare utilization options. Immediately prior to the onset
of the study, Site 1 opened a new day hospital, enabling the
management of mild episodes of VOC crisis with a DH stay;
in contrast, at Site 2, the main provider that admitted patients
to the DH took an 18-month medical leave, temporarily
limiting the use of the DH at Site 2.

Therefore, it is not surprising that the DH was used more
for Site 1 patients needing acute pain management of VOC
(1,207 encounters for 297 patients at Site 1, vs. 199
encounters for 130 patients at Site 2). It should be noted that
the percentage of patients with one or more encounters to the
DH at each site was not significantly different. The difference
in usage reflected the frequency of DH use per patient during
the study period (an average of 4 encounters/patient at Site 1,
vs.1.5 encounters/patient at Site 2) rather than the percentage
of patients with at least one DH encounter at each site.
Another difference in management style is reflected in the
hospital admission rate following a DH encounter between

sites. Site 1 had a low post-DH encounter hospital admission
rate, 8%, compared to Site 2, 24%.

Dedicated DH management of patients with SCD has
been shown to reduce full hospital admissions and total
costs.'"12 21 Tt is clear there was a lower threshold for
admission from the DH at Site 2 when compared with Site 1.
This reflects practice pattern differences. Emergency
physicians should work with area hematologists to explore
expanded use of DH treatment of uncomplicated VOC to
reduce hospital admission for those cases where hospital
admission is not otherwise warranted.

We also report the use of an EDOU to help decrease
hospital admission. Site 1 placed 67 patients in the observation
unit rather than admitting to the hospital after inability to
discharge after the ED stay; the admission rate was less than
the SCD-VOC ED admission rate (36% verses 53%). A
Brazilian hospital center successfully implemented an EDOU
protocol and reduced hospital admissions; however,
generalization of findings is limited to the small sample size,
as there were less than 30 hospital admissions for sickle cell
crisis each year.> Two studies proclaiming a 50-55% reduction
in hospital admission rates following implementation of a
dedicated SCD-VOC observation protocol have been
published in abstract form,'*!'but the detailed reports have yet
to be published. Additional details are required before
conclusions can be generalized to other settings. However,
emergency physicians with access to an EDOU should
consider establishing a SCD-observation protocol to reduce
hospital admissions for uncomplicated VOC.

Table 4. Admission rates following ED, day hospital, or ED observation encounters at each site.

Site 1 encounters followed by

Site 2 encounters followed by

Encounter types hospital admission hospital admission P value*
Emergency department 824/1529 (54%) 791/1688 (47%) 0.0222
Day hospital 91/1207 (8%) 47/199 (24%) 0.0001
ED observation unit 24/67 (36%) 0
Totals* 939/2803 (33%) 838/1887 (44%) 0.0001

*Chi square.

*These totals do not reflect the 20 direct admissions for Site 1, and 49 direct admissions for Site 2.
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Table 5. Outside hospital admissions and ED visits for a subset of consented patients.

Site 1

Site 2

Subset of patients consented for survey of
outside hospital* utilization, 113 total patients
consented and surveyed

190 outside ED visits involving 38 of 113
patients, 33.6% had outside ED visits.

110 outside hospitalizations involving 27 of
113 patients, 23.9% had outside hospital
admissions)

year over 2.5 years

56 patients consented

Average of 2.8 ED visits per patient per

Average of 1.6 hospitalizations per patient
per year over 2.5 years

57 patients consented

Average of 0.6 ED visits per patient per
year over 2.5 years

Average of 0.4 hospitalizations per patient
per year over 2.5 years

ED, emergency department.

*Acute health care encounters for enrolled patients at hospitals within 20 miles of each of the two study sites

Few prior studies assessed sickle cell patients’ use of
hospital facilities outside of their specialists’ home
institutions. Our finding of 34.5% of SCD patients visiting
outside institutions is slightly less than that found by Woods et
al. in 1997, who found 39% of SCD patients in the Illinois
statewide database used more than one hospital for care.?
However, our finding of 34.5% outside hospital use is
considerably less than Panepinto et. al. study using a database
from eight states, which found that 48.7% of adult patients
with SCD used more than one hospital.>* The fact that our
patients had access to a hematologist for regular care may
have reduced their need to seek care outside of the home
institutions, while the other two cited studies reflected a more
general SCD patient population, likely with less hematology
follow-up care. Furthermore, patients seeking care elsewhere
may represent needs unmet by the home institution.”® Our
findings highlight the importance of measuring the cost of
outside hospital utilization when studying the financial impact
of new treatments or programs initiated at the investigator’s
institution.

While the majority of patients with sickle cell disease at
each study site presented for acute care during the study
period, a significant number had no acute care encounters, for
a period longer than previously reported previously.?®?’
Approximately 40% of clinic patients at Site 1, and 33% of
clinic patients at Site 2 had no acute care encounters at their
hematologist’s institution, or at hospitals within 20 miles of
the hematologist, during the 2.5-year monitoring period. Our
findings should be compared to an eight-state study of
statewide inpatient and ED databases that found only 29% of
patients had no acute care encounters related to their sickle
cell anemia over a 12-month period.?® Darbari et. al. reported
percentages similar to our study, 40%, but the assessment
period was only one year.”’” Our findings document 33-40% of
two populations of patients with sickle cell disease being
managed by hematologists without the need for acute care
encounters for period of 30 months. We believe this is an
important finding and further refutes the commonly held myth

that all patients with SCD are high utilizers.

Another important finding is that a greater proportion of
patients at Site 2 had one or more hospital admissions (88.4%
at Site 2 vs. 74.4% at Sitel), and had one or more ED visits
(96.6% at Site 2 vs. 85.5% at Site 1). Furthermore, while the
number of patients with acute care encounters at Site 1 was
more than twice the number at Site 2 (297 vs. 130), Site 2
patients had more total ED encounters than Site 1 patients
(1,688 vs. 1,596 encounters). This again speaks to differences
in practice patterns between sites that can be guided with
strong input from the patients’ hematologists.

It has been documented previously how a minority of
patients with SCD account for a disproportionately greater
number of encounters;?*3! however, the variation in acute care
usage between sickle cell populations has not been
demonstrated previously within a single study. Clearly, the
patients at Site 2 had more acute care encounters per patient
(21.3 per patient at Site 2, vs. 13.0 per patient at Site 1). Our
study did not assess the differences in methods of sickle cell
disease management in the outpatient clinics; future study
should investigate differences in all management methods, as
well as differences in the patient characteristics, to determine
the cause of this difference in acute care utilization.

LIMITATIONS

Our study was a prospective observational study, and we
did not randomize patients to any specific treatment plan or
setting. Although it was our intention to provide optimal and
uniform care at both sites, providers at Site 2 were unable to
initiate patient-controlled analgesia in the ED. However, use
of patient-controlled analgesia at Site 1 had unique problems,
including delays to initiation of pain treatment as the device
takes more time to set up than simple, single intravenous
injection of pain medicine. Patient satisfaction with pain
medication (reported previously) was not significantly
different between sites."’

We did not assess outside hospital use beyond a 20-mile
radius of each study site. We learned from discussions with
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patients that a few had received acute medical care at facilities
outside of the 20-mile radius surrounding the home
institutions, but we are not able to quantify or comment
further on this care as patients were consented for hospitals
only within the 20-mile radius. We observed differences in
management styles, but we were unable to determine from this
data to what extent the differences we observed were due to
physician practice, patient disease severity, or other factors.
Each site experienced a deficit in hematologist specialty
coverage that reduced the use of the DH until a replacement
could be found (three months at Site 1, 18 months at Site 2).
Our patient population had access to a hematology specialty
clinic during the entire study period; our finding may not be
applicable to settings without readily available hematology
follow-up* and hematologist-directed day hospital
management for patients with sickle cell disease.

CONCLUSION

In this 30-month assessment of two sickle cell clinic
cohorts, healthcare utilization varied dramatically between
individual patients, with no acute care encounters for 33-40%
for the two clinic cohorts and a high of five encounters per
month for 30 months for one patient at Site 2. One cohort had
more hospital admissions and ED encounters, while the other
cohort had more day-hospital encounters. The admission rate
following an acute care encounter was lower for the site that
had fewer ED encounters and hospital admissions per patient.
One third of patients visited hospitals for acute care outside of
their care providers’ institutions.
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Introduction: This study investigated whether a 9.6% decrease in the use of head computed
tomography (HCT) for patients presenting to the emergency department (ED) with a chief complaint of
headache was followed by an increase in proportions of death or missed intracranial diagnosis during the
22.5-month period following each index ED visit.

Methods: We reviewed the electronic medical records of all patients sampled during a quality
improvement effort in which the aforementioned decrease in HCT use had been observed. We reviewed
notes from the ED, neurology, neurosurgery, and primary care services, as well as all brain imaging
results to determine if death occurred or if an intracranial condition was discovered in the 22.5 months
after each index ED visit. An independent, blinded reviewer reviewed each case where an intracranial
condition was diagnosed after ED discharge to determine whether the condition was reasonably likely to
have been related to the index ED visit’s presentation, thereby representing a missed diagnosis.

Results: Of the 582 separate index ED visits sampled, we observed a total of nine deaths and 10
missed intracranial diagnoses. There was no difference in the proportion of death (p = 0.337) or missed
intracranial diagnosis (p = 0.312) observed after a 9.6% reduction in HCT use. Among patients who
subsequently had visits for headache or brain imaging, we found that these patients were significantly
more likely to have not had a HCT done during the index ED visit (59.2% vs. 49.6% (p = 0.031) and
37.1% vs. 26% (p = 0.006), respectively).

Conclusion: Our study adds to the compelling evidence that there is opportunity to safely decrease
CT imaging for ED patients. To determine the cost effectiveness of such reductions further research is
needed to measure what patients and their healthcare providers do after discharge from the ED when
unnecessary testing is withheld. [West J Emerg Med.2018;19(2)319-326.]

INTRODUCTION 48% of these were of the head (HCT).> While this rise has been
Headache is a common complaint in the emergency associated with a decline in rates of admission and transfer,®

department (ED).! Use of imaging has increased since multiple sources have suggested that HCT use in the ED could

computed tomography (CT) was introduced in 1972.%* In be decreased through quality improvement efforts.”!°

2010, CTs were performed in 13.9% of U.S. ED visits, and The use of HCT by emergency physicians (EP) for
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evaluation of headache varies widely, and 97% of EPs
surveyed felt that at least some of the imaging studies ordered
in EDs were medically unnecessary.”!'> The American College
of Emergency Physiciansreleased its Choosing Wisely
Campaign in 2013, which included avoiding HCTs in patients
with minor head injury who are at low risk based on validated
decision rules.'"'? During the 2015 Academy of Emergency
Medicine Consensus Conference on diagnostic imaging in the
emergency department, participants suggested that allowing
providers to influence metrics could produce better quality
metrics; they also suggested that knowledge translation for the
optimization of diagnostic imaging use should be a core area
warranting further research.'>!”

The Centers for Medicare and Medicaid Services (CMS)
proposed OP-15, “Use of Brain Computed Tomography in the
Emergency Department for Atraumatic Headache,” to measure
the proportion of HCTs performed on ED patients presenting
with a primary complaint of headache that were supported by
diagnosis codes; however, its methods were soon questioned. !¢
In 2012 while OP-15 was still under consideration, we
implemented a quality improvement (QI) effort intended to
improve the documentation of appropriate diagnoses in support
of HCT ordering. As part of this QI effort we addressed some
of the criticisms of OP-15 by expanding the indications for
HCT and getting input from practicing EPs. Reviewing this
QI effort in 2014 we observed that the proportions of HCT use
decreased after EPs had reviewed their individual practice data.
The primary objective of our present study was to determine
whether the observed decrease in HCT use was associated with
changes in proportions of death or missed intracranial diagnosis.
Secondarily, we sought to determine whether proportions of
subsequent cranial imaging or reevaluation of headache differed
when compared between those who did and those who did not
undergo HCT in the ED.

METHODS
Study Setting

This study was a before-and-after study reviewing
electronic medical records (EMR) of patients sampled during
a QI effort that took place at a 60,000-visit Midwestern,
university-based ED between April 2012 and August 2014. We
collected follow-up data by EMR review performed between
June-August 2016. This study was approved by the local
institutional review board under waiver of informed consent.

Intervention
Quality Improvement Project

Our QI effort was structured to fulfill the practice
improvement component of the American Board of
Emergency Physicians’ Maintenance of Certification
requirement.'* This required collecting data on 10 visits
per EP before and after an intervention. We performed two
interventions in succession, so our QI effort yielded three

Population Health Research Capsule

What do we already know about this issue?
A proportion of CTs performed to evaluate
headache in ED patients show no acute
intracranial pathology. Also, CT utilization
rates vary significantly between emergency
providers.

What was the research question?

Could we detect an increase in rates of death
or missed intracranial diagnoses following a
9.6% decrease in head CT utilization?

What was the major finding of the study?

We observed no increase in rates of death

or missed intracranial diagnoses in the 22.5
months following a reduction in head CT use.

How does this improve population health?
This study suggests that the use of
collaborative, non-coercive means may
enable emergency physicians to decrease
head CT use in the ED without increasing
death or missed diagnoses.

epochs: pre-intervention (April-August 2012); post-education
(December 2013-March 2014); and post-data review (April-
August 2014) (Figure). At the end of each epoch, we sampled
10 visits for headache seen by each EP by searching the EMR
for chief complaints of headache, and identifying the 10 most
recent ED visits seen by each faculty EP.

For our educational intervention we began by soliciting
feedback from EPs on OP-15. Using this feedback we
expanded the list of appropriate diagnoses supporting HCT
(Table 1). We followed this with a series of emails and
lectures explaining CMS OP-15. We also conducted group
discussions during educational conferences and faculty
meetings to educate EPs on selecting appropriate diagnoses
to support HCT ordering and explaining the measurement
process, highlighting common pitfalls. During group
discussions we invited and answered questions. The explicit
goal of education was to improve diagnosis documentation,
rather than to decrease HCT ordering. This began in late
2012 and continued through 2013.

The data-review phase took place between January and
March of 2014 when individual EPs reviewed their own
HCT ordering practices based on data collected for the QI
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Pre-
intervention
visits April
2012-August
2012 sampled

No visits
sampled Sept
2012-Nov
2013

Post- Post-data
education review visits
visits Dec April 2014-

2013- March August 2014
2014 sampled sampled

Apr-Aug 2012

Pre-
education
period:
-No
intervention

Figure. Timeline of educational phases and corresponding activities.

Sept 2012-Nov 2013

Education period:

-Email announcing metric
-Feedback on metric solicited
-Didactic presentation of final metric
-Q&A sessions during residency conference and -Reminder -Reminder

faculty meeting

Table 1. CMS OP-15 and modifications made for QI effort.

Dec 2013-Mar 2014 Apr-Aug 2014

Post-education Post-data
period: review period:

-Didactic Didactic
presentation presentation

repeated repeated

emails sent emails sent
-Faculty review
their individual
data at annual
review
between Jan-
March 2014

Original CMS OP-15

Conditions added for Modified CMS OP-15

Lumbar puncture
Dizziness
Paresthesia

Lack of Coordination
Subarachnoid hemorrhage
Complicated headache
Thunderclap headache
Focal neurologic deficit

Pregnancy
Trauma

HIV
Tumor/mass

ED patients admitted to the hospital

Anticoagulant use

New persistent daily headache

Visual disturbance

A history of any of the following:
Ventriculoperitoneal shunt
Neurosurgical interventions
Coagulation or clotting disorders
Subdural hemorrhage
Epidural hemorrhage
Cerebrovascular accident
Transient ischemic attack
Hydrocephalus
Cerebral aneurysm

CMS, Centers for Medicare and Medicaid Services; Q/, quality improvement

effort during the pre-intervention phase. These reviews

occurred during individual faculty’s annual reviews with
the department chair. In these meetings we presented each
EP with his/her individual proportion of HCT ordering and

proportion of appropriate diagnosis assignment. In cases
where a HCT was ordered without the assignment of an
appropriate supporting diagnosis (from Table 1) we reviewed
the ED chart. In keeping with Schuur et al.’s findings, we
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found that in the majority of cases a more specific diagnosis
than “headache” was clearly supported by information
documented in the ED chart, but had not been assigned at
the end of the ED visit.!® During each annual review we
informed the EP of the specific cases where HCT was not
supported by a diagnosis code and suggested an alternate,
more-specific diagnosis or the addition of a secondary
diagnosis that would have made this HCT appropriate
according to CMS OP-15. This was followed by the post-
data review phase when we sampled another 10 headache
visits per EP. After our QI effort was completed, we were
surprised to note that while there was no decrease in HCT
use after the educational intervention, we observed a 9.6%
reduction in HCT use after data review.

Data Collection and Measures

In 2016 we decided to use the dataset generated during
the QI effort to investigate our study hypothesis: Was a
decrease in HCT use followed by an increase in death
or missed intracranial diagnosis? A pre-clinical medical
student was trained as a reviewer by an emergency medicine
attending who was a QI officer with experience in chart
review. The trained reviewer then reviewed the EMR for
all patients sampled during the QI effort. We reviewed each
patient’s index ED note for the following: age at time of ED
visit; gender; migraine history; known history of significant
intracranial pathology; whether brain imaging was performed
during the index ED visit; and findings from the brain imaging
if performed. We reviewed all ED, neurology, neurosurgery,
and primary care clinic notes as well as any HCT or brain
magnetic resonance imaging (MRI) results occurring in the
22.5-month period following each index ED visit. This length
of time was selected because it was the maximum window
available from the last visit in the dataset at the time that data
collection began.

Follow-up data included the following: whether a follow-
up visit took place for a similar headache; diagnoses assigned
at follow-up visits; date of follow-up visit; the service
providing follow-up care; whether death was recorded in our
EMR; whether brain imaging was performed in the follow-
up period; and findings from brain imaging if performed. We
distinguished between follow-up for any reason and those
related to the ED visit as a marker for sample retention during
the follow-up window. Data were entered into a standardized
data collection spreadsheet. Prior to data collection we
defined all terms in the spreadsheet in a data dictionary. No
adjustment was made for trainee involvement or subsequent
shift changes at the time of the index ED visit. A priori we
defined potential missed diagnosis as the presence of any
of the following conditions being found after the index ED
visit: aneurysm involving the intracranial or cervical vessels;
hydrocephalus; intracranial hypertension; stroke (ischemic or
hemorrhagic); intracranial mass; subarachnoid hemorrhage;

subdural hemorrhage; epidural hemorrhage; intraparenchymal
hemorrhage; or dural sinus thrombosis.

To determine which subsequently-identified intracranial
conditions should be counted as missed diagnoses we employed
a board-certified EP (SL) to perform an independent review
of all records where subsequent intracranial conditions were
identified. This reviewer was blinded to the study hypothesis
and had not been involved in or measured by the initial QI
project. For each potential missed diagnosis, the independent
reviewer reviewed the index ED visit note, follow-up visit
notes and radiology reports before assigning a determination
of whether the subsequently-diagnosed cranial condition could
have potentially been diagnosed at the index visit. We labeled
these as missed intracranial diagnoses.

Inclusion Criteria

Patients of all ages presenting to the ED complaining
of headache who had been sampled for the initial QI effort
were eligible for inclusion. Exclusion criteria included
patients who arrived after inter-hospital transfer, patients
admitted during their index visit, and those with a history
of ventriculoperitoneal shunt. For patients with multiple ED
visits, only the first visit was used as an index visit.

Key Outcome Measures

The primary outcomes of interest were the proportion
of death or missed intracranial diagnoses by epoch. Our
secondary outcomes were the proportions of patients that
followed up for evaluation of similar headache or those who
had subsequent cranial imaging (CT or MRI).

Data Analysis

We compared proportions of HCT performance
across study epochs, and tested HCT ordering using
chi-squared or Fisher’s exact tests, as appropriate. We
identified descriptive statistics (proportions) for intracranial
findings among those with HCT performed and those
with neurological findings identified after the initial visit.
We compared outcomes of death, missed diagnoses,
identification of a follow-up visit for the same reason as
the index ED visit, performance of cranial intervention and
brain imaging by epoch and HCT performance. Differences
were identified with the Kruskal-Wallis test and Wilcoxon
rank-sum test. All tests were considered significant if
p<0.05 using two-tailed tests, and analysis was completed
using SAS 9.4 (SAS Institute, Inc., Cary, NC).

Quality Assurance

The primary reviewer (MM) extracted data from all
charts, and a second reviewer (DM) independently reviewed
30 randomly selected charts for quality assurance. Simple
agreement (“yes” vs. “no”) was greater than or equal to 90%
for key reported measures.




RESULTS

We initially sampled 695 ED encounters for headache. After
we excluded patients who were admitted to the hospital (19),
transferred in after evaluation in another ED (19), or included
in the study during a prior visit (75), we had a final sample of
582 separate, index ED encounters during the study period.
Patient sex, age, migraine history, or pre-existing history of
intracranial pathology did not vary across study epoch (Table
2). HCT performance at the index visit only varied by patient
age and by patients with a known, pre-existing intracranial
condition. Patients who received a CT during the index visit had
a higher median age, and a greater proportion had no known,
pre-existing intracranial condition. During our pre-education,
post-education and post-data review epochs we observed CT
ordering proportions of 33.3%, 36.7%, and 25.4%, respectively
(p =0.044) (Table 3).

Primary Outcomes

After a 9.6% reduction in the frequency of HCT use we did
not observe a statistically significant difference in proportions of
death (p = 0.337) or missed diagnoses (p = 0.312) between study
epochs. Across all epochs, we observed a total of nine deaths
and 10 missed intracranial diagnoses (Table 4). No deaths had a
missed intracranial diagnosis.

Secondary Outcomes

Among patients who had a subsequent visit for evaluation
of the same complaint as the index ED visit, 64% had not had
a HCT during the index visit compared to 36% who did (p =
0.031). Among patients who had subsequent brain imaging after
the index ED visit, 60% did not have a HCT during the index
visit compared to 40% who did (p = 0.006) (Table 4).

DISCUSSION
During our QI effort we did not observe a decrease
in HCT after a year of educational interventions, but we

observed a 9.6% decrease after providers reviewed their own
data. This accords with the Institute of Medicine suggestion
that feeding providers’ data back to them may be an important
part of effectively changing physician behavior.!? It is worth
noting that during our QI effort we never explicitly instructed
providers to decrease HCT ordering. This was motivated

by the assumption that our doctors were already trying to

do the right thing and avoid unnecessary testing, but that
doctors might be capable of being more diligent in diagnosis
assignment. The decrease in HCT ordering that we observed
came after providers reviewed their own data. So this decrease
appears to have resulted from a change that providers took
upon themselves after being given the opportunity to look at
objective data of their practice patterns and to reflect on what
this data told them about their own practice. Happily, this
would seem to support our initial assumption that doctors are
generally trying to do the right thing.

Previous studies have found that CT pulmonary
angiography (CTPA) for evaluation of pulmonary embolism
could be safely decreased, thereby decreasing resource
utilization without causing harm to patients.?! These studies
used probabilistic decision models or looked at inpatient
charges, limiting their generalizability to ED patients. The
most compelling evidence supporting the safety and cost
effectiveness of decreasing CTPA in ED patients had median
hospital stays of 7.7 days and medical charges of $6,281.%
This was in contrast to the typical patient presenting to the ED
with headache, where reduced testing may mean no testing.
We found that a reduction in HCT use for the evaluation of
ED patients with headache was not followed by increased
death or missed diagnoses. However, the observations that
those patients who returned for reevaluation of the same
complaint and those who subsequently received brain imaging
were more likely to have not had HCT during index visit calls
the true impact of decreasing ED-based testing on overall
resource utilization into question.

Table 2. Demographics and medical history of patients sampled by epoch and head CT performance.

Epoch CT at Index Visit
Overall 1 2 3 P value' Yes No P value'

Total N(%) 582 (100.0) 174 (29.9) 215(36.9) 193 (33.2) ok 186 (32.0) 396 (68.0) ok
Sex N(%)

Female 367 (63.1) 113 (30.8) 1269 (35.2) 125(34.1) 0.504 124 (33.8) 243 (66.2) 0.216

Male 215(36.9) 61 (28.4) 86 (40.0) 68 (31.6) 62 (28.8) 153 (71.2)
Age median (IQR) 34 (23-49) 35(25-47) 34 (21-53) 34 (46) 0.478 43 (29-56) 31 (21-43) <0.001
Migraine history N(%) 204 (35.1) 71 (34.8) 69 (33.8) 64 (31.4) 0.161 57 (27.9) 147 (72.1) 0.127
History of significant cranial 103 (17.7) 31 (30.1) 43 (41.8) 29 (28.2) 0.421 43 (41.8) 60 (58.3) 0.019

pathology N(%)

"Differences in categorical values determined by chi-square analysis; numerical values by Kruskal-Wallis test.
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Table 3. Comparison of epoch and follow up by head CT ordering.
CT at Index Visit

Yes; n (%)  No; n (%) P value

Epoch

Pre-intervention 58 (33.3) 116 (66.7)

Post intervention 1 79 (36.7) 136 (63.3) 0.044

Post intervention 2 49 (25.4) 144 (74.6)
Follow up

No visit 78 (28.2) 199 (71.8)

ED Visit 25 (28.4) 63 (71.6) 0.043

Appt-Based Visit 83 (38.3) 134 (61.8)

CT, computed tomography; ED, emergency department.

It may be the case that many patients simply feel
that they need some sort of test to have had a thorough
evaluation. This is supported by studies finding that ED
patients who do not receive CT imaging for headache or
for abdominal pain were more likely to return within 30
days.??* A previous study has observed up to three-fold
variability in the proportion of HCT use for the evaluation
of atraumatic headache in the ED.'* In our study we
observed a convergence between EPs’ HCT-ordering
proportions when we compared the pre-intervention to the
post-data review phases; however, because our study was
not designed or powered to investigate this, our observation
is only suggestive.

LIMITATIONS

This study has several limitations. As a retrospective chart
review, we only had access to information contained in the
EMR. Patients who did not follow up with us may have had
death or missed diagnoses that we did not observe. In the pre-
post study design, however, these factors are likely distributed
across time periods, so we do not expect that this study type
biased our findings. Approximately 86% of the sample had a
subsequent visit within our EMR, suggesting that access to
care was good and that the probability of patients seeking care
outside our health system was low. Though we cannot exclude
other causes of HCT reduction over time, there were no co-
existing initiatives in place in the study institution to change
HCT ordering practices.

Since we do not practice in a closed medical system,
patients could have presented to other systems for care or
could have died without presenting to our hospital. To address
this issue, we limited the outcomes assessment to patients
who received primary care within our university health system
by excluding patients who were transferred in, improving
the probability that we would capture events. Because of
neurosurgical coverage in our predominantly rural state,
nearly all patients in our region with significant intracranial
pathology would be transferred to our institution for care;
therefore, it is unlikely that such outcomes were not captured.
This is supported by the observation that over 85% of patients
in this study had another encounter in our health system within
22.5 months of the index visit.

The use of an outcome that did not account for the clinical
conditions, comorbidities, or appropriateness of initial CT
ordering limits the applicability of our findings. However,

Table 4. Medical outcomes and follow up by epoch and head CT order status at index visit

Epoch CT at index
Pre- Post- Post- data
Overall intervention  education review P value' Yes No P value'
Qutcomes (n=582) (n =174) (n=215) (n=193) (n=186) (n=396)
Death 9(1.5) 3(1.7) 5(2.3) 1(0.5) 0.337 5(2.7) 4 (44.4) 0.153
Missed diagnosis 10 (1.7) 2(1.2) 6 (2.8) 2(1.0) 0.312 3(1.6) 7(70.0) 0.893
Follow up visit for ED complaint 305 (52.7) 93 (563.5) 110(51.2) 102 (52.9) 0.894 109 (59.2) 196 (64.3) 0.031
Cranial intervention after ED visit 21(3.6) 8 (4.6) 8 (3.7) 5(2.6) 0.585 9(4.8) 12(571) 0.275
Brain imaging done after ED visit 172 (29.6) 56 (32.2) 68(31.6) 48(24.9) 0.217 69 (37.1) 103 (59.9) 0.006
Time to follow up [Median (IQR)]?
ED visit 24 (6-149) 35(12-99) 21 (6-134) 56 (3-330) 0.688 9(3-27) 59 (8-204) 0.012
Appt-based visit 22 (6-76) 25 (7-87) 22 (7-67) 17 (4-76) 0.920 26 (9-76) 19 (5-84) 0.637

ED, emergency department; CT, computed tomography; /QR, interquartile range.
" Differences in categorical values determined by chi-square analysis or Fisher’s exact test; numerical values by Kruskal-Wallis test.
2Qutcomes were not mutually exclusive. Percentages reported represent column percentages, and chi-square analysis represent

differences in each outcome by epoch.
3 Among those with a follow up only.




this type of metric was drafted as part of the proposed quality
measure; so interpreting our CT ordering practices in this
context parallels the outcomes that might be expected if this
metric were more widely adopted. In this way, our study is

2001-2010. MMWR Morb Mortal Wkly Rep. 2013;62:455.

Kocher KE, Meurer WJ, Fazel R, et al. National trends in use of
computed tomography in the emergency department. Ann Emerg
Med 2011;58(5):452-62.€3.

pragmatic and reflects the limitations of case identification and 4. Larson DB, Johnson LW, Schnell BM, et al. Rising use of CT in child
administrative data use. visits to the emergency department in the United States, 1995-2008.

CMS OP-15 was found to be unreliable, in part because Radiology. 2011;259(3):793-801.
it relied upon administrative data.' We addressed this issue 5. Centers for Disease Control and Prevention. National ambulatory
by relying on chart review, the gOId standard against which medical care survey: 2010 summary tables. Available at: https://www.
the aforementioned Study compared OP-15. This resulted cdc.gov/nchs/data/ahcd/namcs_summary/2010_namcs_web_tables.
%n amore relia‘t?le measure but at the cost of a highly labor- pdf. Accessed August 29, 2017
mtensive teChmque' 6. Larson DB, Johnson LW, Schnell BM, et al. National trends in
CONCLUSION ;3;-1215295:(2261 6e;rjc;l:;gency department: 1995-2007. Radiology.

We observed no increase in death or missed-diagnosis ’ ) ' . _ ,
proportions following 2 9.6% reduction in HCT to evaluate 7. Schroeder AR, Redberg RF. The harm in looking. JAMA Pediatr.
ED patients presenting with headache. Patients who 2013,167(8):693-5.
subsequently had a repeat visit for the same complaint or 8. Mills AM, Raja AS, Marin JR. Optimizing diagnostic imaging in the
underwent HCT after ED discharge were more likely to have emergency department. Acad Emerg Med. 2015;22(5):625-31.
not had imaging performed during their index visit. Our study 9. Hess EP, Marin J, Mills A. Medically unnecessary advanced
adds to the compelling evidence that there is room to safely diagnostic imaging and shared decision-making in the emergency
decrease CT imaging for ED patients. Determining the cost department: Opportunities for future research. Acad Emerg Med.
effectiveness of such reductions requires further research to 2015;22(4):475-7.
measure what patients and their healthcare providers do after 10. Gawande A. Overkill. An avalanche of unnecessary medical care is
discharge from the ED when unnecessary testing is withheld. harming patients physically and financially. What can we do about

it? Available at: http://www.newyorker.com/magazine/2015/05/11/
overkill-atul-gawande. Accessed August 29, 2017
11. QualityNet. Imaging efficiency measures. Available at: http://www.
qualitynet.org/dcs/ContentServer?c=Page&pagename=QnetPublic%
Address for Correspondence: Daniel G. Miller, MD, University of 2FPage%2FQnetTier2&cid=1228695266120.
lowa, College Of Medi-cine,.ZOO ngkins Dr., 1008 RCP; lowa City, 12. American College of Emergency Physicians. Five things physicians
A, 52242. Email: daniel-miller@uiowa.edu. and patients should question. 2013. Available at: http://www.
Conflicts of Interest: By the WestJEM article submission agreement, choosingwisely.org/wp-content/uploads/2015/02/ACEP-Choosing-
all authors are required to disclose all affiliations, funding sources Wisely-List.pdf. Accessed August 29, 2017
and financial or management relationships that could be perceived 13. Marin JR, Mills AM. Developing a research agenda to optimize
as pptentigl sources of bias. Np author has professiona! or financial diagnostic imaging in the emergency department: An executive
relationships with any companies that are relevant to this study.
There are no conflicts of interest or sources of funding to declare. summary of the 2015 academic emergency medicine consensus
conference. Acad Emerg Med. 2015;22(12):1363-71.
Copyright. © 2018 Miller et al. This is an open access article 14. American Board of Emergency Medicine. Patient care practice
distributed in accordance with the terms of the Creative Commons improvement (P1) activity. Available at: https://www.abem.org/public/
Attribution (CC BY 4.0) License. See: http://creativecommons.org/ ) o , , )
licenses/bv/4.0/ abem-maintenance-of-certification-(moc)/moc-improvement-in-medical-
practice/patient-care-practice-improvement-(pi)-activity/patient-care-
practice-improvement-overview. Accessed August 29, 2017
15. Prevedello LM, Raja AS, Zane RD, et al. Variation in use of head
computed tomography by emergency physicians. Am J Med.
REFERENCES 2012;125(4):356-64.

1. Friedman BW, Grosberg BM. Diagnosis and management of the 16. Schuur JD, Brown MD, Cheung DS, et al. Assessment of medicare’s
primary headache disorders in the emergency department setting. imaging efficiency measure for emergency department patients with
Emergency Med Clin of N Am. 2009;27(1):71-7, viii. atraumatic headache. Ann Emerg Med. 2012;60(3):280-90.

2. Talwalkar A, Ashman JJ. Annual percentage of emergency 17. Berdahl C, Schuur JD, Fisher NL, et al. Policy measures and
department visits with selected imaging tests ordered or provided reimbursement for emergency medical imaging in the era of payment
- national hospital ambulatory medical care survey, United States, reform: Proceedings from a panel discussion of the 2015 Academic

Volume 19, No. 2: March 2018 325 Western Journal of Emergency Medicine


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.cdc.gov/nchs/data/ahcd/namcs_summary/2010_namcs_web_tables.pdf.
http://www.cdc.gov/nchs/data/ahcd/namcs_summary/2010_namcs_web_tables.pdf.
http://www.cdc.gov/nchs/data/ahcd/namcs_summary/2010_namcs_web_tables.pdf.
http://www.newyorker.com/magazine/2015/05/11/overkill-atul-gawande.
http://www.newyorker.com/magazine/2015/05/11/overkill-atul-gawande.
http://www.qualitynet.org/dcs/ContentServer?c=Page&pagename=QnetPublic%2FPage%2FQnetTier2&cid=1228695266120.
http://www.qualitynet.org/dcs/ContentServer?c=Page&pagename=QnetPublic%2FPage%2FQnetTier2&cid=1228695266120.
http://www.qualitynet.org/dcs/ContentServer?c=Page&pagename=QnetPublic%2FPage%2FQnetTier2&cid=1228695266120.
http://www.choosingwisely.org/wp-content/uploads/2015/02/ACEP-Choosing-Wisely-List.pdf.
http://www.choosingwisely.org/wp-content/uploads/2015/02/ACEP-Choosing-Wisely-List.pdf.
http://www.choosingwisely.org/wp-content/uploads/2015/02/ACEP-Choosing-Wisely-List.pdf.
http://www.abem.org/public/abem-maintenance-of-certification-(moc)/moc-improvement-in-medical-practice/patient-care-practice-improvement-(pi)-activity/patient-care-practice-improvement-overview.
http://www.abem.org/public/abem-maintenance-of-certification-(moc)/moc-improvement-in-medical-practice/patient-care-practice-improvement-(pi)-activity/patient-care-practice-improvement-overview.
http://www.abem.org/public/abem-maintenance-of-certification-(moc)/moc-improvement-in-medical-practice/patient-care-practice-improvement-(pi)-activity/patient-care-practice-improvement-overview.
http://www.abem.org/public/abem-maintenance-of-certification-(moc)/moc-improvement-in-medical-practice/patient-care-practice-improvement-(pi)-activity/patient-care-practice-improvement-overview.

18.

19.

20.

21.

Emergency Medicine Consensus Conference. Acad Emerg Med.
2015;22(12):1393-9.

Kanaan Y, Knoepp UD, Kelly AM. The influence of education on
appropriateness rates for CT pulmonary angiography in emergency
department patients. Acad Radiol. 2013;20(9):1107-14.

Ferguson TB. The Institute of Medicine committee report “best care
at lower cost: The path to continuously learning health care.” Circ-
Cardiovasc Qual Outcomes. 2012;5(6):E93-4.

Fanikos J, Rao A, Seger AC, et al. Hospital costs of acute pulmonary
embolism. Am J Med. 2013;126(2):127-32.

Troyer JL, Jones AE, Shapiro NI, et al. Cost-effectiveness of
quantitative pretest probability intended to reduce unnecessary
medical radiation exposure in emergency department patients with

22.

23.

24.

chest pain and dyspnea. Acad Emerg Med. 2015;22(5):525-35.
Kline JA, Jones AE, Shapiro NI, et al. Multicenter, randomized trial
of quantitative pretest probability to reduce unnecessary medical
radiation exposure in emergency department patients with chest pain
and dyspnea. Circ Cardiovasc Imaging. 2014;7(1):66-73.
Patterson BW, Venkatesh AK, AIKkhawam L, et al. Abdominal
computed tomography utilization and 30-day revisitation in
emergency department patients presenting with abdominal pain.
Acad Emerg Med. 2015;22(7):803-10.

Patterson BW, Pang PS, AlKkhawam L, et al. The association
between use of brain CT for atraumatic headache and 30-day
emergency department revisitation. AUR Am J Roentgenol.
2016;207(6):W117-W24.




EDUCATIONAL ADVANCES

Educator Toolkits on Second Victim Syndrome,
Mindfulness and Meditation, and Positive Psychology:
The 2017 Resident Wellness Consensus Summit

Arlene S. Chung, MD, MACM* *|lcahn School of Medicine at Mount Sinai, Department of Emergency Medicine, New
Jon Smart, MD* York, New York

Michael Zdradzinski, MD* TUniversity of Texas Health Science Center San Antonio, Department of Emergency
Sarah Roth, DO, MAS Medicine, San Antonio, Texas
Alecia Gende, DOT *Emory University School of Medicine, Department of Emergency Medicine, Atlanta,
Kylie Conroy, DO! Georgia
Nicole Battaglioli, MD* $Kingman Regional Medical Center, Department of Emergency Medicine, Kingman,
Arizona
TUniversity of lowa Hospitals and Clinics, Department of Emergency Medicine, lowa
City, lowa

lUniversity of Arizona, Department of Emergency Medicine, Tucson, Arizona
#The Mayo Clinic, Department of Emergency Medicine, Rochester, Minnesota

Section Editor: Mark Langdorf, MD

Submission history: Submitted August 24, 2017; Revision received November 13, 2017; Accepted November 7, 2017
Electronically published February 12, 2018

Full text available through open access at http://escholarship.org/uc/uciem_westjem

DOI: 10.5811/cpcem.2017.11.36179

Introduction: Burnout, depression, and suicidality among residents of all specialties have
become a critical focus of attention for the medical education community.

Methods: As part of the 2017 Resident Wellness Consensus Summit in Las Vegas, Nevada,
resident participants from 31 programs collaborated in the Educator Toolkit workgroup. Over a
seven-month period leading up to the summit, this workgroup convened virtually in the Wellness
Think Tank, an online resident community, to perform a literature review and draft curricular
plans on three core wellness topics. These topics were second victim syndrome, mindfulness
and meditation, and positive psychology. At the live summit event, the workgroup expanded

to include residents outside the Wellness Think Tank to obtain a broader consensus of the
evidence-based toolkits for these three topics.

Results: Three educator toolkits were developed. The second victim syndrome toolkit has four
modules, each with a pre-reading material and a leader (educator) guide. In the mindfulness
and meditation toolkit, there are three modules with a leader guide in addition to a longitudinal,
guided meditation plan. The positive psychology toolkit has two modules, each with a leader
guide and a PowerPoint slide set. These toolkits provide educators the necessary resources,
reading materials, and lesson plans to implement didactic sessions in their residency curriculum.

Conclusion: Residents from across the world collaborated and convened to reach a consensus
on high-yield—and potentially high-impact—Ilesson plans that programs can use to promote and
improve resident wellness. These lesson plans may stand alone or be incorporated into a larger
wellness curriculum. [West J Emerg Med. 2018;19(2)327-331.]
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INTRODUCTION

Burnout, depression, and suicidality among residents
across all specialties have become a critical focus of attention
for the medical education community. Prevalence studies have
revealed rates of burnout among residents to be as high as
76%, as measured by the Maslach Burnout Inventory (MBI).!
Residents suffering from burnout have a higher risk than their
peers of developing depression, anxiety, and substance-abuse
problems.? Even more alarmingly, up to 9.4% of fourth-year
medical students and interns reported having suicidal
thoughts.® These numbers are borne out in the estimated 400
physicians who commit suicide each year.*

In response to these findings, the Accreditation Council
for Graduate Medical Education (ACGME) approved major
changes to the Common Program Requirements to begin in
July 2017. In section VI.C, residency programs are mandated
to educate residents and faculty members in the identification
of burnout, depression, and substance abuse and to implement
curricula that encourage their optimal wellbeing.” However,
the ACGME has yet to provide residency programs with
concrete guidelines for the creation of wellness curricula to
adequately address this mandate.

Many residency programs have already implemented
some form of wellness training for their residents.
Unfortunately, evidence supporting the efficacy of these
interventions is sparse and often limited to single institutions
and small sample sizes.®” Nor has the medical education
community reached an agreement on the best method of
identifying relevant and high-impact wellness topics for
residents, or understanding the optimal method for delivery
and dissemination of information.

METHODS

From October 3, 2016, to May 14, 2017, members of the
Wellness Think Tank communicated through a shared online
platform (#Slack) to discuss the strengths and weaknesses of
the wellness programs at their respective training sites. The
Think Tank is a virtual community of practice, hosted by a
medical education organization Academic Life in Emergency
Medicine, which is comprised of 142 emergency medicine
(EM) residents from 100 different training programs in North
America. Multiple residents noted a haphazard and ineffective
approach to teaching wellness topics, which they attributed
primarily to a lack of shared knowledge between residency
programs. Residents voiced a clear need for more widely-
shared lesson plans that focus on the development of practical
skills fostering personal wellness.

In preparation for the 2017 Resident Wellness Consensus
Summit (RWCS) in-person event on May 15, 2017, an
Educator Toolkit working group was created. Using a group
consensus process, the residents of the Wellness Think Tank
selected and agreed upon three high-yield topics that would
benefit educators as an evidence-based, robust resource:

Population Health Research Capsule

What do we already know about this issue?
Programs are now required to provide
wellness education for residents. However,
no concrete implementation guidelines
currently exist for educators.

What was the research question?

What would happen if residents from across the
world collaborated and reached consensus on
strategies to help improve resident wellness?

What was the major finding of the study?
The outcome of the collaboration was
the development of three comprehensive
educator toolkits containing resources,
reading materials, and lesson plans.

How does this improve population health?
These toolkits address three topics — second
victim syndrome, meditation, and positive
psychology — identified by residents as
important to their education, and provide
concrete guidelines for educators to
implement curricula.

second victim syndrome (SVS), mindfulness and meditation,
and positive psychology. Each toolkit was designed using
Kern’s six-step model of curriculum design, active teaching
techniques, and accountability to increase engagement.
Representing 20 different programs, 8, 16, and 17 residents
participated in the development of the SVS, mindfulness and
meditation, and positive psychology educator toolkits,
respectively. Two faculty members (A.C., N.B.) trained in
educational theory, one with a master’s degree in medical
education, provided oversight.

Twenty-two resident members of the Wellness Think Tank
and 22 additional residents attended the live RWCS event.
These residents represented 31 EM residency programs
located in three different countries. Five faculty members
facilitated the event. Members of the Educator Toolkit
working group presented their drafts to the RWCS consensus
group for review. There, participants discussed the proposed
topics, learning objectives, and teaching techniques for each
of the three topics. Following the RWCS, each educator
toolkit was further refined based on the feedback, which
resulted in the final versions presented here.
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RESULTS

Three educator toolkit resources were developed through
a consensus achieved among residents in the Wellness Think
Tank and the live RWCS event over an eight-month period.
The three topics include SVS, mindfulness and meditation,
and positive psychology. These resources are open access
and available in Appendices A-C.

Second Victim Syndrome

A phenomenon growing in national awareness,*!® SVS
is commonly defined as feelings of guilt, inadequacy, or
incompetence following an unexpected, negative patient
outcome. Commonly manifesting as anxiety, depression or
shame, it often goes unrecognized. It is likely that most
healthcare providers experience symptoms of SVS at least
once in their careers and the emotional “wear-and-tear”
may contribute to burnout, the decision to depart from
clinical medicine, or even suicide.®'""'? Victims of SVS
may require assistance from mentors, colleagues, or mental
health professionals to cope with the frequently intense,
negative personal and professional ramifications of the
experience.'>'* Awareness of the existence of SVS is
critical for residents and faculty so that they may develop
strategies to mitigate the negative effects in both
themselves and their colleagues.

Despite its relevance across specialties, and especially
EM, no published residency curricula discuss SVS. Our
toolkit aims to fill that education gap to ensure that
residents are prepared for the emotional and professional
toll from inevitable negative patient outcomes that will
occur during their careers.

To maximize learner engagement and provide flexibility
for residency programs, this toolkit includes four “mini-
modules” using a flipped-classroom approach (Appendix A).
Each module consists of a pre-reading assignment followed by
a 20-minute group discussion. Pre-reading establishes a basic
knowledge base for the learners and encourages personal
reflection prior to the classroom session. Group discussions
aid in the practical incorporation of that knowledge into the
residents’ practice. It is recommended that the four modules be
spaced over several months to maximize retention of the
material via spaced repetition.'® The mini-modules may also
be combined into a single 60-90 minute session to
accommodate didactic conference schedules.

The first module exposes learners to the concept of SVS,
as well as potential stages of recovery. This module
emphasizes establishing a foundation of knowledge pertaining
to SVS, laying the groundwork for later modules to introduce
practical tools and concepts for coping with and preventing
SVS. The second module describes a method to help
recognize SVS in colleagues. Residents and faculty are
encouraged to help colleagues identify when they are suffering
from SVS and to help create an appropriate follow-up plan. In

addition, a method for performing a “hot debriefing” is
described, which occurs immediately following a significant
mistake or negative patient outcome. The third module serves
to make learners aware of resources that are available at their
individual institution and encourages learners to access them
prior to being affected by SVS. Finally, the fourth module
focuses on department-wide prevention of SVS through
culture change and the use of routine, group debriefings
following difficult resuscitations.!”! A standardized post-
resuscitation debriefing template is introduced.

Mindfulness and Meditation

Mindfulness is the practice of purposeful and
nonjudgmental attentiveness to one’s own experience,
thoughts, and feelings. Meditation is a technique for resting
the mind and attaining a state of consciousness that is
distinctly different from the normal waking state. A regular
practice of meditation can provide a lasting sense of
mindfulness that lasts throughout the day. Both mindfulness
and meditation have become more mainstream and socially
acceptable ways to manage stress and increase productivity.
Within the field of medicine, research has shown that being
mindful or developing a meditation practice improves job
satisfaction and decreases burnout.?> Multiple studies have
demonstrated benefits to mindfulness and meditation, such
as increased empathy, life satisfaction and self-compassion,
and decreased anxiety, rumination, and burnout, and
decreased cortisol levels.?* Because EM residents stand to
benefit tremendously from these effects, we determined that
mindfulness and meditation were important as a wellness
toolkit for educators.

Although mindfulness and meditation have become
more integrated into some medical schools, these concepts
are not frequently found in residency training programs.>
We developed a mindfulness and meditation lesson plan to
address this gap. Our educator toolkit consists of three
30-minute modules and a longitudinal, guided group
meditation practice designed to span several months or an
academic year.

The two initial modules outline and define meditation,
as well as describe how to start a meditation practice. These
modules include an opportunity to practice meditating as a
group, an invitation to start an individual practice, and a
chance to discuss barriers to practice. Ideally, these
modules would be offered during the first month of the
academic year, separated by one to four weeks. Following
the second module, a longitudinal, guided meditation
practice should be incorporated at regular intervals (weekly,
monthly or quarterly) throughout the residency conference
schedule. The final module should be implemented toward
the end of the academic year following the longitudinal
meditations. This module provides the residents a forum to
debrief and reflect on their practices of meditation and
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mindful thinking, cultivated throughout the year. It also
serves as a chance to consider and evaluate how meditation
and mindfulness have impacted individual residents, the
residency program, and the department.

Positive Psychology

Positive psychology is the conscious participation in acts
to improve wellbeing by creating and nurturing positive
feelings, thoughts, and behaviors. In contrast to traditional
psychology, which focuses on mitigating illness, positive
psychology focuses on the strengths that allow individuals to
thrive.® Use of positive psychology interventions has been
shown to improve wellbeing and decrease depressive
symptoms.?-?® Positive psychology interventions can serve as
a useful tool to improve team dynamics and success in
stressful situations such as trauma resuscitations.” Practicing
gratitude, positive self-talk, and intentional acts of kindness
have the potential to make emotionally difficult shifts more
tolerable and improve physician-patient interactions.

Despite the literature describing the benefits of positive
psychology, similar to SVS and mindfulness and meditation,
we found no described use of a positive psychology
curriculum for residents. To address this gap, we developed a
flexible and easy-to-implement positive psychology toolkit,
focusing on two positive psychology principles, PERMA
(Positive Emotions, Engagement, Relationships, Meaning,
Accomplishment) and BTSF (Breathe, Talk, See, Focus).
Although these positive psychology principles can be taught
together as a two-part, positive psychology lesson plan, each
can also be given as a stand-alone session.

PERMA is an evidence-based model for wellbeing that
can help residents to more fully engage with their work and
thrive in their careers.*® The PERMA toolkit includes a slide
set presentation, brainstorming period, and both paired and
group discussion over a period of 50 minutes. The slide set
provides a basic introduction to positive psychology,
followed by a more detailed description of the PERMA
model. Interactive audience participation during the slide
presentation is encouraged. A brainstorming activity in pairs
and in a larger group follows the slide presentation. The
session concludes with a “commitment to act,” an exercise in
which the learners write down one specific thing that they
plan to do differently based on their participation.

BTSF is a skill that can be quickly taught to residents and
used in a wide variety of settings. This technique helps an
individual cope with an acute stressor by employing one or all
four of the following: (1) tactical or box breathing; (2) positive
self-talk; (3) visualizing success; and (4) stating or
intentionally thinking a specific focus word to hone attention.?!
Similar to the PERMA lesson plan, the BTSF session includes
a slide set presentation, active group discussion, and an acute
stressor exercise for participants to practice BTSF in a
simulated stressful environment over a period of 45 minutes.

The slide set specifically describes each of the components of
BTSF and concludes with a tactical breathing exercise. The
conclusion of the BTSF lesson plan is an acute stressor
exercise. We suggest using the children’s game, Operation (©
Hasbro), or other similar game to simulate stress while
practicing the BTSF model. The lesson plan also concludes
with a “commitment to act” exercise.

DISCUSSION

The 2017 Resident Wellness Consensus Summit was
convened with the ultimate mission to empower EM
residents from around the world to lead efforts aimed at
decreasing burnout, depression, and suicidality during
residency and to increase resident wellbeing. Leading up to
the event, many residents collaborated in the Wellness
Think Tank over an eight-month period to conduct much of
the consensus event prework. Specifically our Educator
Toolkit working group focused on developing three widely-
applicable, high-yield lesson plans for EM residency
programs on the topics of SVS, mindfulness and
meditation, and positive psychology.

The lesson plans may stand alone or be incorporated
into a larger wellness program. The three toolkits differ in
length, scope, and duration for the individual sessions. This
design provides greater flexibility for residency programs
to schedule into their existing training curriculum. For
example, programs with limited time or resources may find
a single 45-minute session on positive psychology easier to
incorporate than a year-long curriculum that includes
classroom sessions and monthly guided meditations, as
described in the mindfulness and meditation toolkit.

In an effort to address widespread burnout and
unwellness, our goal is for these three topics to be widely
covered and implemented by residency programs through
the use of these templated lesson plans. Each toolkit
provides instruction on practical skills training that can be
used on a daily basis, both within and outside of the
emergency department. Next steps include measuring the
effects of these lesson plans on resident satisfaction,
learning, behavior change, and ultimately patient outcomes,
as well as burnout, resilience, and job satisfaction.

CONCLUSION

The 2017 Resident Wellness Consensus Summit was a
unique and novel consensus event, particularly because its
main audience was resident stakeholders. As a product of
this wellness summit, three comprehensive lesson plans
were developed for resident education on the topics of
second victim syndrome, mindfulness and meditation, and
positive psychology. These educator toolkit resources were
developed through the consensus and collaboration of
residents in the Wellness Think Tank and those who
attended the live RWCS event.
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Introduction: Physician wellness has recently become a popular topic of conversation and
publication within the house of medicine and specifically within emergency medicine (EM). Through
a joint collaboration involving Academic Life in Emergency Medicine’s (ALIEM) Wellness Think Tank,
Essentials of Emergency Medicine (EEM), and the Emergency Medicine Residents’ Association
(EMRA), a one-day Resident Wellness Consensus Summit (RWCS) was organized.

Methods: The RWCS was held on May 15, 2017, as a pre-day event prior to the 2017 EEM
conference in Las Vegas, Nevada. Seven months before the RWCS event, pre-work began in the
ALIiEM Wellness Think Tank, which was launched in October 2016. The Wellness Think Tank is

a virtual community of practice involving EM residents from the U.S. and Canada, hosted on the
Slack digital-messaging platform. A working group was formed for each of the four predetermined
themes: wellness curriculum development; educator toolkit resources for specific wellness topics;
programmatic innovations; and wellness-targeted technologies.

Results: Pre-work for RWCS included 142 residents from 100 different training programs in the
Wellness Think Tank. Participants in the actual RWCS event included 44 EM residents, five EM
attendings who participated as facilitators, and three EM attendings who acted as participants. The
four working groups ultimately reached a consensus on their specific objectives to improve resident
wellness on both the individual and program level.

Conclusion: The Resident Wellness Consensus Summit was a unique and novel consensus
meeting, involving residents as the primary stakeholders. The summit demonstrated that it is
possible to galvanize a large group of stakeholders in a relatively short time by creating robust trust,
communication, and online learning networks to create resources that support resident wellness.
[West J Emerg Med. 2018;19(2)332-336.]

INTRODUCTION major organizations in EM have tackled the issue of physician
Physician wellness has recently become a popular topic of ~ wellness and burnout, including the 2017 Emergency

conversation and publication within the house of medicine and  Medicine Wellness and Resiliency Summit that convened key

specifically within emergency medicine (EM)."%345 Multiple leaders from those organizations. The purpose of this summit
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was to identify areas of overlap and synergy so that
collaborative projects and possibly best practices could be
established for emergency physician wellness.®

National organizations, such as the Accreditation Council
on Graduate Medical Education, have recently placed a high
priority on resiliency and wellness in trainees.” Similar efforts
have been undertaken by the American Medical Association,®
the American College of Emergency Physicians,’ and the
American Academy of Emergency Medicine.'* Mirroring
recent literature showing that emergency physicians are at
particularly high risk of burnout syndrome,"! the rate of
burnout among trainees is as high as 60%."?

Several recent studies have identified factors associated
with increased resiliency'*!'* with one meta-analysis
demonstrating several interventions associated with
increased resiliency and lower incidence of burnout
syndrome in graduate medical education.!® No literature,
however, has focused exclusively on the high-risk burnout
population of EM residents. Through a joint collaboration
involving Academic Life in Emergency Medicine’s (ALIEM)
Wellness Think Tank, Essentials of Emergency Medicine
(EEM), and the Emergency Medicine Residents’ Association
(EMRA), a one-day Resident Wellness Consensus Summit
(RWCS) was organized. This summit primarily convened a
group of essential stakeholders to the conversation, EM
residents, to clarify the present state of wellness initiatives
among EM training programs, and potentially identify best
practices and tangible tools to increase physician wellness.
To our knowledge, this is the first national consensus event
of its kind comprised primarily of residents focusing on
resident wellness.

METHODS
Pre-Conference Preparation

Seven months before the RWCS event, pre-work began
in the ALiEM Wellness Think Tank, which was launched in
October 2016. The Wellness Think Tank is a virtual
community of practice involving EM residents from 100
different training programs in the U.S. and Canada, hosted
on the Slack digital-messaging platform (Slack
Technologies). A core mission of the community was to
convene EM residents in a way that allowed for cross-
institutional communication and collaboration. A working

group was formed for each of the four themes: wellness
curriculum development; lesson plans for specific wellness
topics; programmatic innovations; and wellness-targeted
technologies. Ideas, conversations, and materials were
shared with the broader Wellness Think Tank community
ahead of the conference to inform consensus opinions.

RWCS Event

The RWCS was held on May 15, 2017, as a pre-day
event prior to the 2017 EEM conference in Las Vegas,
Nevada. The event was promoted on EEM’s home page,
ALIEM blog, the Council of Emergency Medicine Residency
Directors and EMRA email listservs, Twitter, and Facebook.
Participants in the RWCS included 44 EM residents,
including three residents in Fiji. In addition, five EM
attendings participated as facilitators and thre EM attendings
acted as participants (Table 1). Twenty-two of 44 participants
were not part of the Wellness Think Tank, and these
participants provided new perspectives to inform the pre-
work already done.

The five-hour event was divided between large-group
presentations and small-group working time for the four
consensus groups. The timeline is outlined in Figure 1. On the
day of the event, updates were provided to the public via
Twitter through the hashtag #RWCS.

RESULTS

Each of the four working groups worked for seven months
leading up to the one-day RWCS event to develop tangible
resources that residency programs could use to improve
wellness on both the group and individual level. At the
summit, the small groups spent their time focusing on creating
a consensus for each of the resources. The following is a brief
summation of the work from each group.

Wellness Curriculum Development

The group addressed the overwhelming request by
residents in the Wellness Think Tank for a formal wellness
curriculum within residency training programs. After an
extensive search of the existing literature on physician
wellness, resiliency, and burnout, a preliminary framework for
a longitudinal and comprehensive curriculum was developed.
During the summit, the working-group members reviewed the

Table. Demographic data on members of the Wellness Think Tank (WTT) and the Resident Wellness Consensus Summit.

Wellness Think Tank

Resident Wellness Consensus Summit
(WTT/non-WTT members)

Number of residents
Number of unique residency programs represented by residents
Number of attendings

142 44 (22/22)
100 31 (30/1)
12 8 (5/3)
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Keynote (15)
Framing the Issues: The Story of Carlos

Welcome and RWCS Purpose (15)

2017 National EM Resident
Wellness Survey (15)
Preliminary Results

Consensus Working Groups (75)

Break and
Guided Meditation Session (30)

Consensus Working Groups (75)

Work Group Reports (30)
Keynote Story Continued (15)
Closing Remarks (30)

Figure. Segmented timeline of Resident Wellness Consensus
Summit event and allotted time for each segment in parentheses
(minutes).

framework and recommendations. Several additional critical
topics were added, including cultivating workplace wellness,
dealing with difficult patients and staff, developing a support
network of non-physicians, and debriefing. [WestJEM ref on
RWCS Wellness Curriculum]

Educator Toolkit for Specific Wellness Topics

Three different, comprehensive lesson plans were
developed: Second Victim Syndrome, Mindfulness and
Meditation, and Positive Psychology. These lesson plans focus
on practical skills for residents that could be used by training

programs either individually or as part of a larger wellness
curriculum. During the RWCS event, the working group
standardized these curricular resources to ensure that they all
included active learning and that sessions lasted no more than
30 minutes. Each lesson plan concludes with a “commitment to
act,” which adds an essential element of personal accountability
for residents. [WestJEM ref on RWCS Educator Toolkit]

Programmatic Innovations

Prior to the RWCS event, this small group attempted to
collect a wide range of different wellness activities, resources,
and ideas that had been used by residency programs across
North America. During this process, it became evident that
there was a diverse approach to programmatic initiatives to
address each program’s unique needs. During the RWCS, in
addition to cataloging the initiatives the working-group
members developed a resident-level, needs assessment tool
and a program-level, structured planning tool. [WestJEM ref
on RWCS Innovations]

Wellness-Targeted Technologies

A plethora of apps and other technologies focus on
wellness. This group downloaded and experimented with
various digital tools that tracked their steps, sleep, meditation,
food habits, exercise routines, and daily mood. The focus was
to identify the most relevant and practical resource for
residents to maintain their wellness and resiliency. At the
RWCS event, the working group collated the resources,
created themes, added supplemental information for each
resource (e.g. cost, platform compatibility, screenshot images),
and finalized the database list.

DISCUSSION

The RWCS event is the first step of a transformative,
cultural journey focusing on resident health and wellbeing. To
our knowledge, this is the first time that residents from across
the world collaborated and convened to reach a consensus on
these critical issues. The tools developed by the four RWCS
working groups will serve as a resource for resident health and
wellbeing leaders looking to influence clinical learning
environments at the local organizational level for the future.
Working at an organizational level is foundational but not
sufficient for cultural transformation. An additional paradigm
to look at resident health and wellbeing is through the
paradigm of a social movement, which the Wellness Think
Tank and RWCS event embody.

Veteran organizer and policy expert Marshall Ganz
describes four elements necessary to lead successful social
movements: relationships, story, strategy, and action.'® The
Wellness Think Tank and RWCS have made inroads in
relationships and story, and will hopefully catalyze strategy
and action to ensure that resident health and wellbeing
becomes a successful social movement.
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Relationships

The RWCS leadership team had experience working
within the ALiIEM culture prior to the RWCS. This led to the
development of the Wellness Think Tank to congregate a
critical mass of EM residents into a virtual community.
Mirroring the ALiEM culture, the Think Tank’s culture was
based on deep, reciprocal relationships that complement
knowledge transactions. These relationships are facilitated by
trust,'” communication, '*!” and personal learning networks’
that allow for exponential growth. The networks developed
have both strong ties that facilitate commitment and
motivation, and weak ties that facilitate entry into new
networks and domains.?' The relationships that the Wellness
Think Tank and RWCS created will fuel the networks needed
to implement a successful resident health and wellbeing social
movement in the future.

Story

Leading up to the RWCS event, invited EM faculty members
recorded their own wellness stories. These podcast recordings
were paired with blog posts discussing central wellness issues on
the ALiEM website. The purpose of these stories was to
normalize conversations around physician wellness and to
promote an open dialogue leading up to the RWCS.

Furthermore, stories served as anchors and tangible
reminders throughout the RWCS event of how resident wellness
is a timely and critical issue today, especially in EM. The
summit was launched with a story about a resident suicide as
told by the resident’s program director. As with many stories,
the RWCS was presented with a challenge (residents are burned
out and committing suicide), a choice (how can the RWCS
influence residents and the clinical learning environment?), and
a desired outcome (increase the health and wellbeing of
residents). At the RWCS conclusion, the aftermath of the
resident suicide was shared with the participants.

Strategy

The RWCS event was a unique and novel consensus
meeting, involving residents as the primary stakeholders.
Additionally, this summit was able to involve a greater
number and wider array of participants due to the way in
which the pre-work was done. A virtual community of
practice, the Wellness Think Tank, was created on a digital
messaging application (Slack) to allow for asynchronous
collaboration for much of the summit pre-work. Using a
virtual platform allowed 142 resident members across North
America to engage in the process and provide feedback. In
addition to the RWCS pre-work, this community also served
as a means for residents to collaborate and educate themselves
in various facets of wellbeing. The live event hosted 22 Think
Tank members and 22 new resident participants. Involving
new participants gave the working groups the opportunity for
new feedback and additional input while developing their

consensus projects. Next steps include disseminating the
resources developed by the small groups and integrating these
tools into local residency programs.

Action

Our hope is that the residents who participated in the
Wellness Think Tank and RWCS event will embrace their
involvement in this grassroots movement to improve
physician wellness. The group agreed that there should be a
focus on developing community and open communication
among physicians discussing the stressors and challenges
faced by physicians in training. The RWCS has shown that it
is possible to galvanize a large group of stakeholders in a
relatively short time by creating robust trust, communication,
and learning networks to create specific learning and tools to
support resident wellness. We are hopeful that resident
wellness will become a successful social movement.
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Introduction: Physicians are at much higher risk for burnout, depression, and suicide than their non-
medical peers. One of the working groups from the May 2017 Resident Wellness Consensus Summit
(RWCS) addressed this issue through the development of a longitudinal residency curriculum to address
resident wellness and burnout.

Methods: A 30-person (27 residents, three attending physicians) Wellness Curriculum Development
workgroup developed the curriculum in two phases. In the first phase, the workgroup worked
asynchronously in the Wellness Think Tank — an online resident community — conducting a literature
review to identify 10 core topics. In the second phase, the workgroup expanded to include residents
outside the Wellness Think Tank at the live RWCS event to identify gaps in the curriculum. This resulted
in an additional seven core topics.

Results: Seventeen foundational topics served as the framework for the longitudinal resident wellness
curriculum. The curriculum includes a two-module introduction to wellness; a seven-module “Self-Care
Series” focusing on the appropriate structure of wellness activities and everyday necessities that promote
physician wellness; a two-module section on physician suicide and self-help; a four-module “Clinical
Care Series” focusing on delivering bad news, navigating difficult patient encounters, dealing with difficult
consultants and staff members, and debriefing traumatic events in the emergency department; wellness
in the workplace; and dealing with medical errors and shame.

Conclusion: The resident wellness curriculum, derived from an evidence-based approach and input
of residents from the Wellness Think Tank and the RWCS event, provides a guiding framework for
residency programs in emergency medicine and potentially other specialties to improve physician
wellness and promote a culture of wellness. [West J Emerg Med. 2018;19(2)337-341.]

INTRODUCTION

Many recent academic and popular publications have
highlighted the fact that physicians are at much higher risk for
burnout, depression, and suicide than the general population
of the United States. Data from the National Violent Death

Reporting System indicate that each year more than 200

doctors.? This dark problem was recently brought to the
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physicians in the U.S. commit suicide.! Medical students and
residents are at especially high risk.> Furthermore, emergency
physicians are consistently ranked at the top of most burnt-out
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forefront in an email written to the Council of Emergency
Medicine Residency Directors by Dr. Christopher Doty, the
residency program director at the University of Kentucky,
detailing his tragic loss of a resident and its effects on the
residency and broader hospital community.

The Accreditation Council for Graduate Medical Education
(ACGME) has included the mandate that residency programs
address resident wellness within the Common Program
Requirements. Emergency medicine (EM) residency programs
are now required to provide education to residents and faculty on
burnout, depression and substance abuse and are instructed to
implement curricula to encourage optimal wellbeing. In 2016 a
group of 142 EM residents from across the world began
discussing ways to address this issue through the Wellness Think
Tank, a virtual community of practice focusing on resident
wellness. Members shared personal stories of hardship, identified
obstacles to wellness, and brainstormed solutions to this
multifaceted problem. This online collaboration also served as the
virtual platform to asynchronously collaborate on pre-work for
the inaugural Resident Wellness Consensus Summit (RWCS) in
Las Vegas, NV, on May 15, 2017.* One of the working groups
was to develop a structured, longitudinal, residency curriculum
based on the existing literature to address resident wellness and
burnout. Herein we report the consensus recommendation of the
Wellness Curriculum Development working group.

METHODS

The wellness curriculum was developed in two phases.
During the first phase, members of the Wellness Curriculum
Development working group in the Wellness Think Tank
collectively performed an extensive literature search, targeting
articles that focused on resident wellness, physician wellness,
and previous wellness initiatives. These articles were divided up
among the group members and carefully evaluated. They found
21 relevant articles. Individual curricular initiatives were
categorized by theme.!*>792 These themes informed the initial
framework of 10 core topics for the curriculum. For each topic,
a sub-team conducted a deeper analysis before providing a
description of the module, recommended approach, and
additional resources and recommended readings.

The second phase of curriculum development occurred at the
RWCS event. Members of the Wellness Curriculum
Development workgroup presented the proposed curriculum to
other summit attendees for feedback and further evaluation. This
working group had a total of 30 members, 27 residents and three
attending physicians. The resident cohort of this group
specifically contained 15 Wellness Think Tank members, an
additional 12 non-Think Tank residents. At the summit, there was
consensus that the initial 10 topics were necessary components
for the curriculum. Gaps, however, were identified and through
further discussion, an additional seven topics were added. Each
topic was subsequently reviewed after the RWCS for a final total
of 17 modules for the resident physician wellness curriculum.

RESULTS

After a literature search and the RWCS event, we
identified 17 foundational topics to incorporate into the
resident physician wellness curriculum (Table). Topics were
chosen that contribute to personal wellness, with a focus
specifically for the EM resident. All of these topics are
intended to consist of a short, large-group lecture and small-
group breakout sessions. The full curriculum resource, which
includes relevant technologies from the Wellness Technologies
working group, is outlined in the Appendix.

Introduction

The curriculum is meant to launch at the start of the
academic year. The first module, “Introduction to Wellness,”
focuses on the definition of wellness, a preview of the
different components of the curriculum, and what residents
should ideally gain from the curriculum. The following “Why
Wellness Matters” module examines the concept of burnout
and the associated statistics. During this portion of the
curriculum, residency training programs should conduct
burnout screening for each resident.

Self-Care Series

This seven-part series focuses on everyday necessities that
promote physician self-care and wellness. It begins with a
qualitative look at wellness activities that physicians perform to
maintain their overall wellbeing. This is supported by current
literature showing the priority of activities that physicians who
display wellness find most important. These include sleep,
nutrition, physical fitness, financial health, mindfulness, and
having a support network. Specifically for the mindfulness
module, another RWCS workgroup created educator toolkits on
positive psychology and mindfulness/meditation, which can be
incorporated in this section.* Each module further delves into
specific challenges unique to emergency physicians.

Physician Suicide

This two-module block focuses on the facts and realities of
physician suicide. When age-matched with peers from other
professions, physicians are at significant risk for suicide.’ These
modules open the discussion on screening for physician suicide
for others and oneself, possible resources for intervention, and
long-term follow up. Importantly it also provides more
exposure to this topic to help normalize the conversation in a
respectful and psychologically safe environment.

Clinical Care Series

This four-part series focuses on the following high-stress
activities that resident physicians encounter in the emergency
department (ED): delivering bad news, managing difficult
patient encounters, managing difficult consultants and staff
members, and debriefing traumatic events. Because delivering
bad news to patients and their families can produce high levels
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Table. A longitudinal 17-module physician wellness curriculum for emergency medicine residents.

Topic

Description

1. Introduction to Wellness
2. Why Wellness Matters

3. Self-Care Series: Wellness
Activities of Physicians

4. Self-Care Series: Sleep

5. Self-Care Series: Nutrition

6. Self-Care Series: Physical Fitness
7. Self-Care Series: Financial Health

8. Self-Care Series: Mindfulness and
Reflection

9. Self-Care Series: Building Your
Support Network

10. Physician Suicide
11. “I Need Help”

12. Clinical Care Series: Delivering
Bad News

13. Clinical Care Series: Dealing with
Difficult Patients

14. Clinical Care Series: Dealing with
Difficult Consultants and Staff

15. Clinical Care Series: Debriefing
Traumatic Events in the Emergency
Department

16. Wellness in the Workplace

17. Dealing with Medical Errors and
Shame

Introduction to physician wellness and burnout, the longitudinal wellness curriculum, and a
breakout session for interns on “Transitioning to Residency”

Building awareness on burnout, depression and mental health issues in physicians, and that
wellness is not the absence of distress

A discussion of how physicians stay well through relationships, religion and spirituality, self-
care, work, and approach to life

Education on sleep hygiene, scheduling, and practical tips for the shift-based emergency
physician life

Education on the basics of nutrition and how to eat a healthy, balanced diet, particularly for
people with busy lifestyles

Education on the basics and scientifically proven benefits of physical fitness, as well as how
to get started on an exercise program

Overview of the basics of budgeting, living within your means, and tackling student loan debt;
breakout session recommended specifically for graduating senior residents

Overview of the concept, scientifically-proven benefits, unwarranted stigma, and practice of
mindfulness for the busy resident physician

Discussion about the importance of a support network for the resident, especially a
mentorship program, in promoting wellness and building resiliency

Education on risk factors for depression and suicide specific to physicians, and how to
recognize them in yourself

Education on how to get mental health help for oneself, with a focus on systems that ensure
confidentiality

Education for resident physicians on how to deliver bad news to patients and their families

Education on how to appropriately manage difficult patient encounters with evidence-based
recommendations for success

Education on how to appropriately and professionally interact with difficult consultants and
staff members

Education about debriefing techniques following significant events in the emergency
department to ensure a collective, safe, guided reflection of the event

Discussion about how individual wellness depends on the supportive workplace wellness culture

Education on how residents can cope with medical errors in a healthy fashion to minimize
feelings of inadequacy, shame, and burnout

of real-time and ongoing anxiety for the resident, one module
focuses on these stressful conversations. A framework is

is debriefing traumatic events that occur in the ED. Practical tips
are outlined to overcome many of the barriers to conduct these

provided to help them navigate these conversations. Difficult
patient encounters can also put undue strain onto the emergency
physician. One module thus focuses on dealing with difficult
patients, specifically identifying triggers and creating preformed
responses while also maintaining physician empathy and the
physician-patient relationship.

Such preparation often leads to better patient care and less
physician burnout.” In the same way that a difficult patient can
lead to decreased physician happiness and satisfaction, so can a
bad interaction with a consultant or staff member. This module
focuses on practical strategies to keep these encounters
professional, positive, and effective. The last topic in this series

guided group reflections. Within this last module, one might
incorporate a discussion of the second victim syndrome, which
is an educator toolkit developed by one of the RWCS
workgroups.* This phenomenon, whereby a healthcare provider
is traumatized by an unanticipated, adverse, patient-related
event, is an important but often under-recognized problem
facing emergency physicians.

Miscellaneous Topics

The last two modules included are no less important. The
first addresses the wellness culture within the workplace. Basic
on-shift physician wellness needs (e.g., bathroom break, meal,
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snack) rely on a supportive culture. It should not be viewed as a
sign of weakness to take care of one’s basic human needs. Not
caring for oneself will ultimately hamper patient care at a time
when patients need us working at our very best.

The second module focuses on dealing with medical
errors and shame. To err is human, and all physicians will
make mistakes. Dealing with the natural feelings of
inadequacy and shame in a healthy and constructive manner
promotes learning and growth, rather than self-destructive
responses and harmful behaviors.

DISCUSSION

The term “physician wellness” has many definitions, and
might best be defined as “one’s personal recipe for thriving”
and not just surviving.® It is not, however, merely the absence
of burnout, depression, or suicide. Teaching this concept
during residency training is an ideal time to address physician
wellness. This is especially crucial for EM residents, because
EM as a specialty has the highest rate of burnout per the
Maslach Burnout Inventory.? These new physicians can
develop healthy mindset practices, coping skills, and work-life
balance habits that they will use throughout their careers.

The proposed 17-topic wellness curriculum focuses on the
spectrums of wellness and burnout in a modular fashion, as
framed by the existing literature. Based on residency program
needs, these modules can be rearranged. Alternatively,
suggested materials from some/all of the modules can be
emailed to residents to serve as self-study resources.

One study demonstrated that discussing and reflecting on
wellness topics in small groups has positive downstream
effects. West et al. performed a randomized clinical trial in
which all participating physicians were given paid time off to
work on aspects of wellness.” The intervention arm met in a
small group for one hour every two weeks to discuss wellness
topics, while the control arm had no formal intervention. The
study found that empowerment and engagement at work
significantly increased in the intervention arm, and decreased
in the control arm. They also found that rates of overall
burnout, emotional exhaustion, and depersonalization in the
intervention arm dropped substantially and only decreased
slightly in the control arm. Thus, a formal wellness curriculum
during residency training, if done well, has the potential to
make a lasting positive impact on resident wellness. The
recent mandate from ACGME to address resident wellness in
the Common Program requirements is an important step
towards improving resident wellness. Ultimately, a multi-
pronged approach toward improving resident wellness will be
needed and must include systemic changes in order to reach
its full potential.

CONCLUSION
In the past few years, much light has been shed on the
colossal topic of wellness, specifically that physicians are at a

high risk of suicide and emergency physicians rank highest for
physician burnout.!?® The RWCS event was created to address
this issue specifically at the level of graduate medical
education for EM residents. Through pre-work by the
Wellness Think Tank community and consensus discussions at
the live RWCS event in the Wellness Curriculum
Development workgroup, an evidence-based, 17-module,
longitudinal, wellness curriculum was designed for EM
residency programs. Many of these modules may be
applicable for residency programs in other specialties, as well
as the broader physician community. As we receive feedback
from residency programs, we hope to continually revise and
reshape the curriculum with the overarching goal of helping to
advance the culture of wellness during residency training
beyond one of survival to one of thriving.
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Introduction: Burnout, depression, and suicidality among residents of all specialties have become a critical
focus for the medical education community, especially among learners in graduate medical education. In
2017 the Accreditation Council for Graduate Medical Education (ACGME) updated the Common Program
Requirements to focus more on resident wellbeing. To address this issue, one working group from the 2017
Resident Wellness Consensus Summit (RWCS) focused on wellness program innovations and initiatives in
emergency medicine (EM) residency programs.

Methods: Over a seven-month period leading up to the RWCS event, the Programmatic Initiatives
workgroup convened virtually in the Wellness Think Tank, an online, resident community consisting of 142
residents from 100 EM residencies in North America. A 15-person subgroup (13 residents, two faculty
facilitators) met at the RWCS to develop a public, central repository of initiatives for programs, as well as
tools to assist programs in identifying gaps in their overarching wellness programs.

Results: An online submission form and central database of wellness initiatives were created and
accessible to the public. Wellness Think Tank members collected an initial 36 submissions for the database
by the time of the RWCS event. Based on general workplace, needs-assessment tools on employee
wellbeing and Kern’s model for curriculum development, a resident-based needs-assessment survey and
an implementation worksheet were created to assist residency programs in wellness program development.

Conclusion: The Programmatic Initiatives workgroup from the resident-driven RWCS event created tools to
assist EM residency programs in identifying existing initiatives and gaps in their wellness programs to meet
the ACGME’s expanded focus on resident wellbeing. [West J Emerg Med. 2018;19(2)342-345.]

INTRODUCTION revealed rates of burnout among residents to be as high as
Burnout, depression, and suicidality among residents of  76% as measured by the Maslach Burnout Inventory

all specialties have become a critical focus of attention for ~ (MBI).! In response to these findings, the Accreditation

the medical education community. Prevalence studies have = Council for Graduate Medical Education (ACGME)
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approved major changes to the Common Program
Requirements in 2017. These changes establish a mandate
to educate residents and faculty members in the
identification of burnout, depression, and substance abuse
and for implementing programs that encourage optimal
resident and faculty wellbeing.? There are however, no
roadmaps or guidelines for residency programs to create
such wellness programs to adequately address this mandate.

Many residency programs have already implemented
wellness training and initiatives for their residents.
Unfortunately, evidence supporting the efficacy of these
interventions is sparse and often limited to single institutions
and small sample sizes.** Furthermore, there is no
established method of sharing preliminary experiences and
lessons learned from these interventions with other residency
programs also seeking to improve their wellness curricula.

The 2017 Resident Wellness Consensus Summit
(RWCS)’ convened as a pre-day to a national emergency
medicine (EM) conference, Essentials of Emergency
Medicine, to address many aspects of resident wellness and
burnout. One of the working groups, Programmatic
Initiatives, focused specifically on starting an online,
crowdsourced, central repository of wellness initiatives in
EM residency programs. Additionally, the working group
aimed to develop a resident-based needs assessment and
implementation instrument to assist programs launch their
own wellness programs.

METHODS

In October 2016 a volunteer group of 142 EM residents
from 100 training programs across North America formed
the Wellness Think Tank, a virtual community of practice
focusing specifically on resident wellness. All EM residency
programs in North America were invited to enroll up to two
EM residents as representatives in the Think Tank. Members
of this online community, hosted by a medical education
organization Academic Life in Emergency Medicine
(ALiEM), communicated with each other using the online
platform #Slack. On this shared workspace platform,
members discussed the strengths and weaknesses of wellness
programs at their respective training sites. During these
discussions, residents noted duplicated efforts at different
programs and a siloed approach to wellness initiatives,
which they attributed primarily to a lack of shared
knowledge among residency programs.

All participating residents of the Wellness Think Tank
as well as the broader EM resident population in the United
States were invited to the in-person RWCS event on May
15,2017 (Las Vegas, NV).5 In preparation for the event, a
Programmatic Initiatives working group was created within
the Wellness Think Tank to develop an initial, centralized,
crowdsourced database of existing wellness strategies in
EM residency programs. Members of the Wellness Think

Tank and the Chief Resident Incubator, another virtual
community of practice hosted by ALiEM, were asked to
contribute submissions about their local wellness strategies,
specifically describing the resources required, whether the
initiative or event was child-friendly, and practical
implementation tips. A total of 22 resident members from
the Wellness Think Tank, and 22 additional EM residents
attended the live RWCS event. Of the 44 residents, 13
residents (as well as two faculty facilitators selected by the
ALiIiEM leadership team for their facilitation expertise)
served as the final Programmatic Initiatives working group.
At the RWCS event, the working group reviewed the
residency program initiatives in the database and developed
two tools for residency programs — a resident-based,
needs-assessment tool to identify gaps in wellness
programming and a systematic worksheet to help programs
implement new wellness initiatives. Following the RWCS
event, the database and tools were further refined based on
feedback, ideas, and comments from the Wellness Think
Tank resulting in the final versions presented here.

RESULTS

The Programmatic Initiatives working group identified
an initial 36 unique residency wellness initiatives, collected
from the Wellness Think Tank and Chief Resident
Incubator communities. These initiatives are listed in a
centralized, searchable, online database open to the public
along with a contributor form for future submissions at
https://www.aliem.com/wellness-think-tank/wellness-
initiatives-database/.

The working group also developed two tools. The first
tool is a Resident-Based Needs Assessment Survey on
residency wellness programming (Appendix A). This
survey should be administered to individual residents to
inform programwide strategic planning on wellness
activities. This tool was created based on a framework
modeled after existing needs-assessment tools on employee
wellness in the general workplace.®” The resident needs
assessment systematically evaluates the current wellness
initiatives in a program, existing wellness interests of the
residents, the perception of the culture of wellness, and
leadership support for wellness activities. Open-ended
questions were included throughout the survey to capture
suggestions or further input from residents to encourage
creative responses and novel ideas. Although some
programs may have a wellness program already in place,
the tool can still be used on a yearly basis to help programs
adjust based on evolving resident needs.

The second tool (Worksheet on Implementing New
Wellness Initiatives) is a systematic worksheet to help
residency programs implement new wellness initiatives
(Appendix B). Using the principles from Kern’s six-step
model for curriculum development,® the worksheet is

Volume 19, No. 2: March 2018

343

Western Journal of Emergency Medicine



Identifying Gaps and Launching Resident Wellness Initiatives

Zaver et al.

divided into two parts. Part I explores existing resources
and previous experiences with wellness initiatives in one’s
program and at the broader institutional level in a targeted,
needs-assessment approach. Part II then focuses on
building one, new wellness initiative or strategy. This
guides readers to familiarize themselves with stakeholders
and potential obstacles to implementation by addressing
educational strategies, resource identification,
implementation barriers, and outcome measures.
Unanswered questions should be addressed before investing
time and resources to the initiatives. A sample completed
worksheet on developing a resident mentorship program is
also included as a guide.

DISCUSSION

Although physicians of all specialties are at increased
risk of depression and suicide, emergency physicians are
among those at greatest risk.”!* Furthermore, burnout rates
are high for medical students, residents, and early-career
physicians across specialties.'* To address this, the resident-
driven 2017 RWCS event and 2016-17 Wellness Think
Tank community focused on developing a consensus on
various wellness issues and problems deemed high priority
by EM residents. Through online discussions leading up to
the RWCS event, residents realized multiple instances of
duplicated wellness initiatives at different programs with
little to no sharing of their experiences. Thus, the
Programmatic Initiatives working group first focused on
identifying and publicly sharing existing wellness activities
in EM residency programs. The group also assisted
programs launching new wellness initiatives and strategies.
Our hope is that these collective resources serve as a
framework for EM residency programs seeking guidance in
meeting the 2017 ACGME Common Program Requirement
mandate to build a robust infrastructure and educational
strategy to address resident and faculty wellbeing.?

CONCLUSION

The Programmatic Initiatives working group for an EM
resident-driven consensus conference tackled the specific
issues of sharing existing wellness initiatives and creating
instruments to help residency programs thoughtfully plan
and implement new wellness initiatives.
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Introduction: Many patients with atrial fibrillation or atrial flutter (AF/FL) who are high risk for ischemic
stroke are not receiving evidence-based thromboprophylaxis. We examined anticoagulant prescribing
within 30 days of receiving dysrhythmia care for non-valvular AF/FL in the emergency department (ED).

Methods: This prospective study included non-anticoagulated adults at high risk for ischemic
stroke (ATRIA score 27) who received emergency AF/FL care and were discharged home from
seven community EDs between May 2011 and August 2012. We characterized oral anticoagulant
prescribing patterns and identified predictors of receiving anticoagulants within 30 days of the index
ED visit. We also describe documented reasons for withholding anticoagulation.

Results: Of 312 eligible patients, 128 (41.0%) were prescribed anticoagulation at ED discharge or
within 30 days. Independent predictors of anticoagulation included age (adjusted odds ratio [aOR]
0.89 per year, 95% confidence interval [Cl] 0.82-0.96); ED cardiology consultation (aOR 1.89, 95%
CI [1.10-3.23]); and failure of sinus restoration by time of ED discharge (aOR 2.65, 95% CI [1.35-
5.21]). Reasons for withholding anticoagulation at ED discharge were documented in 139 of 227
cases (61.2%), the most common of which were deferring the shared decision-making process to the
patient’s outpatient provider, perceived bleeding risk, patient refusal, and restoration of sinus rhythm.

Conclusion: Approximately 40% of non-anticoagulated AF/FL patients at high risk for stroke
who presented for emergency dysrhythmia care were prescribed anticoagulation within 30 days.
Physicians were less likely to anticoagulate older patients and those with ED sinus restoration.
Opportunities exist to improve rates of thromboprophylaxis in this high-risk population. [West J
Emerg Med. 2018;19(2)346-360.]
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INTRODUCTION

Atrial fibrillation (AF) and atrial flutter (AFL)
independently increase the risk of ischemic stroke five-fold
and account for an estimated 15% of ischemic strokes.' For
this reason, stroke prevention is one of the leading
management objectives in the long-term care of patients
with AF or AFL (AF/FL), regardless of rhythm duration or
permanence.’? Validated thromboembolism risk scores
exist to help readily identify the high-risk AF/FL
population that would benefit from long-term
anticoagulation.®® Nevertheless, underuse of
thromboprophylaxis persists nationally and internationally,
in large measure because physicians incorrectly assess
levels of risks and benefits.!%"°

Non-anticoagulated patients with AF/FL commonly
seek rhythm-related care in the emergency department
(ED).!520-22 AF patients who present for emergency care
have a higher incidence of stroke and death than patients
seen in other venues.” In some settings, more than half of
AF patients discharged from the ED fail to achieve
outpatient follow-up within 90 days of discharge,
regardless of insurance status.?* In such cases, an ED visit
may provide a critical opportunity for a stroke-prevention
intervention. Such encounters may also serve as a sentinel
event for those at high risk for stroke, facilitating important
changes in their health behavior.?>3° Physicians can seize
on such teachable moments to educate high-risk AF/FL
patients on stroke risk and prevention and, when
appropriate, to recommend or prescribe anticoagulation.'s: 3!

Initiating anticoagulation at the time of ED discharge
for stroke-prone patients does not increase bleeding rates
and contributes to decreased mortality.’? Some patients,
however, might prefer to have this shared decision-making
conversation with a provider aware of their values and
preferences, e.g., a primary care provider or cardiologist.?
Nevertheless, emergency physicians (EP) are an important
link in the chain of multi-specialty care coordination for the
stroke-prone AF/FL population—whether they initiate the
discussion of thromboprophylaxis or actually prescribe
anticoagulation.®

The initiation of thromboprophylaxis to ED patients
with AF/FL at high risk for stroke has not been extensively
studied. The literature that exists, however, demonstrates
under-prescribing in countries around the world.'> !5 20.35-37
The prescribing practices in U.S. community EDs,
however, are not well understood.

We undertook a multicenter, prospective, observational
study to evaluate the anticoagulation practice patterns of
community EPs and short-term, post-ED care providers in
the management of patients with non-valvular AF/FL
considered at high risk for ischemic stroke. We also sought
to identify factors influencing initiation of oral
anticoagulation. We hypothesized that increasing age, lack

Population Health Research Capsule

What do we already know about this issue?
Oral anticoagulation can reduce strokes by
two-thirds in patients with non-valvular atrial
fibrillation or flutter (AF/FL), yet many high-risk
patients remain untreated.

What was the research question?

What is the incidence of anticoagulation
initiation within 30 days of emergency AF/FL
care for high stroke- risk patients?

What was the major finding of the study?
Only 41% of untreated high-risk patients
received an anticoagulant prescription at ED
discharge or in the following 30 days.

How does this improve population health?
Multidisciplinary efforts to reduce strokes in
high-risk AF/FL patients will need to address
physician misunderstandings of anticoagulation
risks and benefits and improve patient education.

of cardiology involvement in the patient’s ED care, and
restoration of sinus rhythm before ED discharge would
decrease the likelihood of receiving an oral anticoagulant
prescription. Lastly, we reviewed the electronic health
records of the patients discharged without anticoagulation
to evaluate documented reasons for withholding
anticoagulation and provision of educational material on
AF/FL stroke risk and prevention.

METHODS

The study was approved by the Kaiser Permanente
Northern California (KPNC) Institutional Review Board.
Waiver of informed consent was obtained due to the
observational nature of the study.

Study Design and Setting

This study was a sub-analysis of a prospective
observational study (TAFFY, Treatment of AF/FL in the
emergencY department).*® The source population was based
within KPNC, a large integrated healthcare delivery system
that provides comprehensive medical care for four million
members across 21 medical centers. KPNC members
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represent approximately 33% of the population in areas
served and are highly representative of the local
surrounding and statewide population.

Emergency care was provided by emergency medicine
residency-trained and board-certified (or board-prepared) EPs.
During the study period (May 2011 to August 2012), the
annual census of each of the seven EDs ranged from 25,000 to
78,000. No departmental policies were in place at the
participating EDs to govern the short-term anticoagulation
management of patients with AF/FL. Patient care was left to
the discretion of the treating EPs.

All facilities had pharmacy services available around-
the-clock for discharge medications and supplemental patient
education. Oral anticoagulation medications in use within
KPNC during the study period were warfarin and dabigatran,
warfarin being the drug of choice at the time. Furthermore,
each facility had its own pharmacy-managed, phone-based
Outpatient Anticoagulation Service that managed outpatient
warfarin use and provided close follow-up and monitoring of
these patients, akin to similar programs in other KP regions
in the U.S.** % The percent time in therapeutic range for the
international normalized ratio during the study period varied
by facility and ranged from 70% to 74%, calculated with a
six-month look-back period using the Rosendaal linear
interpolation method.*!

Selection of Participants

In the TAFFY study, adult (>18 years) KPNC health plan
members in the ED with electrocardiographically-confirmed
non-valvular AF/FL were eligible for prospective enrollment
if their atrial dysrhythmia fell into any one of these three
categories: (1) symptomatic AF/FL; (2) AF/FL requiring ED
treatment for rate or rhythm control; or (3) the first known
electrocardiographically-documented episode of AF/FL (that
is, newly diagnosed). Patients were ineligible if they were
transferred in from another ED, were receiving only
palliative comfort care, had an implanted cardiac pacemaker/
defibrillator, or had been resuscitated from a cardiac arrest in
the ED or just prior to arrival. The treating EPs enrolled
patients via convenience sampling and were provided a small
token of appreciation for their bedside data collection. No
research assistants facilitated enrollment.

This anticoagulation study included TAFFY patients who
were (1) not taking oral anticoagulants at the time of ED
presentation; (2) at high risk for thromboembolic
complications based on a validated thromboembolism risk
score; and (3) discharged home directly from the ED. Only a
patient’s first enrollment was included in this analysis. We
used the validated Anticoagulation and Risk Factors in Atrial
Fibrillation (ATRIA) stroke risk score (see below) to identify
our AF/FL population at high risk for thromboembolism, as
it has been shown to be more accurate than the CHADS, or
CHA,DS,-VASc stroke risk scores.” *>#

Methods and Measurements

TAFFY variables collected prospectively at the time of
patient care included presenting symptoms; characterization of
the atrial dysrhythmia (AF, AFL, or both; new, first-time
diagnosis; physician’s impression of clinical category
[intermittent/recurrent; chronic/sustained, 24/7; unclear]; recent
onset of thythm-related symptoms [<48 hours]); comorbid
diagnoses; ED management (rate reduction, attempted
cardioversion); cardiology consultation; discharge rhythm and
discharge pharmacotherapy. To minimize the effect that
structured data collection might have on stroke prevention and
to improve the odds of describing real-world behavior, the
physician education material and data collection tool mentioned
none of the following: hemorrhage risk, thromboembolic risk,
risk scoring, indications for anticoagulation, post-ED follow-up
care, or this study’s objectives and hypotheses. We undertook
monthly manual chart review audits at each medical center to
identify cases that were TAFFY-eligible but had not been
enrolled to assess potential selection bias between the enrolled
and missed-eligible populations.

After completion of the enrollment period, we extracted
additional demographic and clinical variables from the
health system’s comprehensive integrated electronic health
record. These included additional patient characteristics
and oral anticoagulation prescription, prescriber, and
outpatient follow-up within 30 days of ED discharge.

Stroke Risk

We retrospectively calculated the ATRIA stroke risk
score from structured data in the comprehensive electronic
health record using definitions of score variables from the
original derivation and validation studies.” The ATRIA
stroke risk score uses weighted scoring based on points
assigned for age, prior history of ischemic stroke, female
gender, diabetes mellitus, chronic heart failure,
hypertension, known proteinuria, and estimated glomerular
filtration rate <45 ml/min/1.73 m? or end-stage renal disease
treated with dialysis or kidney transplant (Table 1).° Patients
with an ATRIA score >7 were categorized as high risk.

Bleeding Risk

We characterized predicted bleeding risk using a modified
HAS-BLED score.** HAS-BLED is an acronym for
hypertension (uncontrolled, >160 mmHg systolic), abnormal
renal/liver function (one point for presence of renal or liver
impairment, maximum two points), stroke (previous history,
particularly lacunar), bleeding history or predisposition
(anemia), labile international normalized ratio (INR) (i.e.,
therapeutic time in range <60%), elderly (>65 years), drugs or
alcohol (antiplatelet agents, nonsteroidal anti-inflammatory
drugs; one point for drugs plus one point for alcohol excess,
maximum two points). Patients with a HAS-BLED risk score
of >3 were deemed at high risk for bleeding. We modified the
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Table 1. ATRIA stroke risk score components and point
assignment for adults with atrial fibrillation.®

Risk factor

Points assigned*

Age, yr
=85, with prior ischemic stroke
75 to 84, with prior ischemic stroke
65 to 74, with prior ischemic stroke
<65, with prior ischemic stroke
=85, without prior ischemic stroke
75 to 84, without prior ischemic stroke
65 to 74, without prior ischemic stroke
Female gender
Diabetes mellitus
Chronic heart failure
Hypertension
Proteinuria

e e e R S A L B e > B o o BN I N (o)

eGFR<45 ml/min/1.73 m? or end-stage renal
disease
ATRIA, Anticoagulation and Risk Factors in Atrial Fibrillation;
eGFR, estimated glomerular filtration rate.
* A total point score for a given patient corresponds with the
following risk classes: 0-5 points, low risk; 6 points, moderate risk;
7-15 points, high risk.

HAS-BLED score slightly to accommodate retrospective
identification of structured variables in the electronic health
record (see Table A.1, in the online appendix).*

Manual Chart Review

We undertook a structured manual chart review of the ED
provider notes and discharge instructions for patients discharged
home without anticoagulation. We identified physician and
patient reasons for not starting anticoagulation. We noted also if
patient education material on AF/FL, which included a mention
of the association of these dysrhythmias with thromboembolic
events, was included in the printed discharge instructions. We
entered our findings directly into a standardized electronic data
collection instrument, modified to its final form after pilot testing.
The physician abstractors received training on data collection
methods and were not blinded to the study objectives. The
principal investigator answered and arbitrated coding questions
until consensus was formed, and monitored data collection
activities. A random sample of cases (10%) was selected for
independent review to assess documentation of reasons for
anticoagulation non-prescribing and presence of patient education
material on AF/FL at ED discharge.

Outcomes
Our primary outcome was a new oral anticoagulation
prescription ordered by either the EP at the index ED

discharge or a subsequent provider within 30 days of the index
ED visit. We captured all prescription orders of anticoagulants
in our comprehensive pharmacy databases. Our secondary
outcomes were the reason for withholding anticoagulation
docume