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Introduction: The purpose of this study was to examine the impact on emergency department (ED)
length of stay (LOS) of a new protocol for intravenous (IV)-contrast only abdominal/pelvic computed
tomography (ABCT) compared to historical controls.

Methods: This was a retrospective case-controlled study performed at a single academic medical
center. Patients = 18 undergoing ABCT imaging for non-traumatic abdominal pain were included in
the study. We compared ED LOS between historical controls undergoing ABCT imaging with PO/IV
contrast and study patients undergoing an I\VV-contrast-only protocol. Imaging indications were the
same for both groups and included patients with clinical suspicion for appendicitis, diverticulitis, small
bowel obstruction, or perforation. We identified all patients from the hospital’s electronic storehouse
(imaging code, ordering department, imaging times), and we abstracted ED LOS and disposition

Results: Two hundred and eleven patients who underwent PO/IV ABCT prep were compared to 184
patients undergoing IV-contrast only ABCT prep. ED LOS was shorter for patients imaged with the
IV-contrast only protocol (4:35 hrs vs. 6:39 hrs, p < 0.0001).

Conclusion: Implementation of an IV-contrast only ABCT prep for select ED patients presenting
for evaluation of acute abdominal pain significantly decreased ED LOS. [West J Emerg Med

INTRODUCTION

Abdominal pain is one of the most common presenting
complaints to United States emergency departments (ED),
comprising up to 6.5% of all presenting complaints.* The
use of computed tomography (CT) is common in the initial
evaluation of patients with abdominal pain acutely presenting
to the ED in order to rule out intra-abdominal pathology.

Several improvements in CT imaging technology have
transpired, including more rapid image acquisition, which is
now possible with helical scanning, and multi-detector CTs.
The rapid image acquisition limits the artifact seen from
respiratory and peristaltic motion, decreasing the amount of
image degradation noted with earlier generation scanners.?

Due to these recent advances in imaging, there is
a growing body of literature which suggests that oral
contrast does not improve the accuracy of CTAB scans
when evaluating patients with CT for appendicitis®*5° or

other common disorders like diverticulitis and small bowel
obstruction (SBO).1 The use of intravenous (V) contrast
alone is typically easier for patients to tolerate than PO
contrasted exams. In addition, 1\V-contrast only exams do not
require the protracted preparation time associated with many
IV/PO contrast protocols. The use of 1V contrast may increase
the sensitivity for diagnosis of appendicitis and recognition of
the complications of common causes of abdominal pain, such
as bowel ischemia, when compared to non-contrast enhanced
CTS.lZ_M

ED length of stay (LOS) times have been documented
to be as much as 60 minutes shorter with alternate bowel
preps (i.e. rectal),’ and 240 minutes shorter for unenhanced
CT.% The impact of ED LOS for IV-contrast only CT
exams was examined in one study to date, which showed a
median decrease of ED LOS of 30 minutes for patients with
undifferentiated abdominal pain.'’
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The objective of this study was to quantify the impact of
a new IV-contrast only CT protocol on ED LOS as compared
to historical controls receiving both 1V/PO contrasted studies
for a select group of patients clinically suspected of having
appendicitis, diverticulitis, SBO or intra-abdominal free air.

METHODS

This study was performed at the University of Utah
Medical Center ED, an academic emergency department
with an annual census of 38,000, and an emergency medicine
residency training program. All attending physicians working
in this department were board-certified/prepared by the
American Board of Emergency Medicine during the study
period. The study was approved by the hospital’s institutional
review board. The institution initiated a new CT protocol in
which IV-contrast only exams were approved for use in ED
patients with a high clinical suspicion for appendicitis, SBO,
diverticulitis, or free air. Previously, the I'\V-contrast only
study had been used solely for patients undergoing evaluation
for traumatic injuries. Historically, all evaluations for non-
traumatic abdominal pain had been evaluated using both PO
and IV contrasted exams, unless contraindications to contrast
material existed.

During the study period, abdominal scanning was
performed using a 128-Multidectector CT scanner (Siemens
Definition 128). Portal venous phase CT images were
acquired from the diaphragm to the greater trochanters
with the following parameters: slice thickness, 5 mm;
reconstruction interval, 5 mm; pitch, 1.0; noise factor, 19
(Care Dose modulation); and rotation time, 1 second. The
direct multiplanar reformation function was used to generate
coronal reformations with a slice thickness of 3 mm and a
reconstruction interval of 3 mm. All patients received 140
mL of Isovue (Optiray 300 mg I/mL, Mallinckrodt Imaging)
administered via power injection through an 1V cannula
located in an antecubital or hand vein at a rate of 3 mL/s. A
dual-syringe power injector (Stellant CT Injection System,
Medrad) was used to administer a 50-mL normal saline
chasing bolus immediately after the injection of IV contrast
material. The saline bolus was injected at 3 mL/s. The
acquisition of portal venous phase images started 70 seconds
after the initiation of the injection of IV contrast material. At
the study institution, oral contrast was administered for 90
minutes with barium sulfate oral contrast bowel prep (900 mL
of 2.2% barium sulfate suspension [Medescan barium sulfate,
Lafayette Pharmaceuticals]).

The IVV-contrast only abdominal/pelvic computed
tomography (ABCT) protocol, initiated in November 2008,
was suggested for patients with a clinical history and physical
exam suggestive of appendicitis, diverticulitis, SBO, or
intra-abdominal free air. In contrast, an ABCT with IV/PO
contrast was recommended for patients who did not meet
the IV-only protocol indications (for example, those patients
with conditions or presenting complaints of undifferentiated

abdominal pain, post-operative imaging, or patients with
complex underlying medical issues). We did not include
imaging performed for the evaluation of traumatic injuries
in the data analysis. We also excluded pregnant patients and
patients under the age of 18 from the study.

The study group consisted of all consecutive IV-
contrast only ABCT scans specifically performed to evaluate
patients for acute appendicitis, diverticulitis, SBO, or free
air (February 2009 through May 2009). We used historical
controls from a period pre-dating the implementation of
the new IV-contrast only CT protocol (April 2008 through
September 2008). Only patients whose indications for
CT were similar to the study patients (acute appendicitis,
diverticulitis, SBO, or free air) were chosen for historical
controls.

We identified cases using the hospital’s electronic data
storehouse, which records the date, patient visit number,
ordering physician, ordering department, radiology study
code, the order indication, and the radiology read turnaround
time (TAT) for all imaging requests in the hospital. We
downloaded all data into an Excel 2008 spreadsheet, version
12.2.3 (Microsoft, Redmond, CA).

Chart review was performed by an emergency medicine
resident (ZF) and a trained medical student (MR) using a
standardized abstraction form with standard definitions for
all variables. Both were familiar with the electronic medical
system, and abstractors were trained beforehand in data
abstraction methods and data interpretation. The principal
investigator provided regular feedback to the data abstractors
regarding any errors or discrepancies in data collection. The
abstractors were aware of the general aims of the study (the
evaluation of pre- and post-CT protocol changes) but were not
aware of the specific hypotheses to be evaluated in the study.
One data abstractor performed review on all of the charts from
the period prior to implementation of the protocol, while the
other performed data review on all the charts from the period
after the protocol implementation. Quality assurance review of
the data was performed on 10% of the charts by the principal
investigator (CH), with a kappa score of 0.976.

We abstracted ED length of stay (LOS) from ED charts
and defined LOS as the interval between the time the patient
was placed in an ED room until the time the patient was
physically discharged from the ED (to home, to the operating
room, to an inpatient unit, or to the ED observation unit
[EDOBS]). These times were abstracted from the ED nursing
flow sheet, which specifically details both of these times. The
indication for exam and patient disposition (home, operating
room, EDOBS, or admission) was abstracted from the ED
physician electronic medical record (EMR). We identified
radiology-read TAT as the interval between the time from
completion of imaging to the time a preliminary read was
electronically available. Radiological interpretation was
abstracted from the hospital’s EMR as were surgical pathology
results, when available.
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Table 1. Study group chracteristics.

ABCT with 1V/ ABCT w/ IV p-value
PO contrast contrast
Total Exams 211 184
Gender N (%) N (%) 0.48
Male 88 (41.7%) 84 (45.7%)
Female 123 (58.3%) 100 (54.3%)

[Median (IQR)] [Median (IQR)]

Age (years) [39 (28-56.5)] [35 (25-49)] 0.005

Average ED 104.5 (pts/day) 107 (pts/day)
visits/day
Study N (%) N (%)
Indications
Appendicitis 125 (59.2%) 121 (65.8%) 0.21
Small Bowel 44 (20.9%) 35 (19%) 0.71
Obstruction
Diverticulitis 35 (16.6%) 20 (10.9%) 0.11
Perforation 7 (3.3%) 8 (4.3%) 0.61
Rescans within 19 (9%) 16 (8.7%) 0.99
2 weeks

ABCT, abdominal/pelvic computed tomography; IQR, interquartile
range

We analyzed the data using chi-square and Mann-
Whitney U test (SPSS v. 15.0, SPSS Inc., Chicago, IL) to
compare ED LOS, time from completion of imaging to time
radiology report available to the provider, and baseline patient
characteristics between the two patient groups.

RESULTS
Of the 590 ABCT exams performed during the four-month
(February 2009 through May 2009) post protocol study period

for the evaluation of non-traumatic abdominal pain, 348 were
performed with 1V and PO contrast, and 242 were performed
with 1\/-contrast only. One hundred and eighty-four of the V-
contrast only exams were specifically performed to evaluate
for acute appendicitis, diverticulitis, SBO, or free air.

A total of 467 ABCT exams were performed for non-
traumatic abdominal pain during the 6 month historical control
period (April 2008 to September 2008). Of these, 211 ABCTs
were performed to specifically evaluate for acute appendicitis,
diverticulitis, SBO, or free air.

Baseline characteristics for both groups are shown in
Table 1. The patients in the I'\V-contrast only group were a
median of 4 years younger when compared to the historical
control group. Gender distribution was similar between the
groups. During the study period, the average number of ED
patient visits per day was, on average, 2 patients per day more
for the 1VV-contrast only group (105 pts/day vs. 107 pts/day).
Both groups had a similar distribution for the four main study
indications. The rescan rate between the two groups was also
similar. Prior to the implementation of the new protocol, the
ABCT rate was 5.8 ABCT/100 patients. The rate post protocol
implementation was 6.7 ABCT/100 patients.

The total ED LOS was significantly shorter for patients
in the IV-contrast only group. The median ED LOS for those
in the 1\/-contrast only group was 4:35 hours, while average
ED LOS for the 1\V/PO group was 6:39 hours, (p<0.0001).
We observed the shorter LOS in patients discharged to home,
as well as in patients taken directly to the OR, or admitted
to the hospital (Table 2). The radiology-read TAT was not
significantly different between the two groups (Table 2).

The median time from test scheduled to time the test was
completed was 126 minutes for studies with PO/IV contrast
and 52 minutes for studies with 1\V-contrast only (a difference
of 74 minutes).

In the IV-contrast only group, 100 of the 184 patients
(54.3%) scanned had a new abnormality by CT. Forty-three
(23.4%) patients had an exam that revealed an alternative
diagnosis other than the clinical indication recorded for the

Table 2. Emergency department length of stay (LOS) time measurements.

ABCT with IV/PO con-  ABCT w/ IV contrast 95% CI of difference p-value
trast Median (IQR) Median (IQR)
n=211 n=184

Total ED LOS 6:39 (5:18-8:05) 4:35 (3:29-5:53) 1:38-2:08 <0.0001
Time to admission 7:41 (6:17-9:06) 5:10 (4:15-6:43) 1:30-3:26 <0.0001
Time to OR 5:40 (4:28-6:50) 4:05 (2:53-5:17) 0:28-2:15 <0.0001
Time to discharge home 6:09 (4:55-7:42) 4:28 (3:15-5:32) 1:04-2:23 <0.0001
Radiology read time 0:30 (0:18-0:49) 0:29 (0:20-0:44) -2.23-8.23 0.46

ABCT, abdominal/pelvic computed tomography; IQR, interquartile range; OR, operating room

Volume XIII, no. 5 : November 2012

385

Western Journal of Emergency Medicine



Limiting Oral Contrast

Hopkins et al

exam, and 82 (44.6%) had exams that were normal or showed
no new changes. Of the remaining patients, one had a missed
appendicitis (diagnosed 2 days later), and one was diagnosed
with chronic appendicitis by CT (observed in the hospital,
then sent home).

In the control group (IV/PO contrast), 141 (66.8%)
patients had a new abnormality by CT. Fifty-seven (27%)
had an exam that revealed an alternative diagnosis other than
the clinical indication recorded for the exam, and 70 patients
(33.2%) had studies that were normal or showed no new
changes. Three patients diagnosed with acute appendicitis
by CT were observed and discharged home by surgery
without going to the operating room (OR); a fourth patient
with appendicitis by CT was taken to the OR and had no
appendicitis by pathology.

Rescan Rate

Rescan rates were comparable between the 1VV-contrast
only and the 1VV/PO groups. In the IV-contrast only group,

16 (8.7%) patients were rescanned within two weeks of their
original CT imaging. Of these patients, 12 were rescanned
during their inpatient hospitalization. Eight of the admitted
patients had either post-operative exams (5 patients), or

a follow-up inpatient exam (3 patients). One patient had
repeat imaging with oral contrast the same day as their initial
evaluation, which did not change the original CT finding
(early appendicitis). Three patients were discharged from an
inpatient hospitalization, and then re-presented to the ED and
had another CT performed (none had a change in the initial
diagnosis).

Four patients were discharged home from the ED and
were rescanned within two weeks of discharge. Three of the
4 had no change in the original diagnosis. The last patient had
an initial CT read as normal (appendix was not visualized) and
had a repeat scan (with oral contrast) 2 days later that showed
an acute appendicitis.

Nineteen (9.0%) patients in the control group were
rescanned within two weeks of their original scan. Of these,
16 were rescanned during their inpatient hospitalization
(10 patients had post-operative exams and 6 patients had
follow-up inpatient exams). Three patients were discharged
home from the ED and then re-scanned within two weeks of
discharge. There was no change in the original diagnosis on
the second scan for any of the patients.

DISCUSSION

The use of IV-contrast only for the evaluation of patients
presenting to the ED with abdominal pain has been shown
to have a high sensitivity and specificity for the diagnosis
of common causes of acute abdominal pain, such as acute
appendicitis, diverticulitis, and SBO.”* One previous study
showed a decreased ED LOS for those patients undergoing
ABCT with IV-contrast only for undifferentiated abdominal
pain, with a median ED LOS decrease of 30 minutes.

In our series, the use of an 1\V-contrast only protocol
for patients with a high clinical suspicion of appendicitis,
diverticulitis, SBO or free air significantly decreased ED LOS.
This held true not only for patients discharged home from
the ED, but also for those requiring surgery or admission.
The impact of limiting PO contrast in such patients not only
decreased ED LOS, but also allowed for earlier consultation
and definitive treatment for patients with identified pathology,
with over 2 hours in time saved for patients requiring
operative interventions. In addition, the re-scan rate for
patients undergoing the 1\/-contrast only protocol did not
change significantly when compared to historical controls.

In our study, the time test ordered to time test completed
was a median of 72 minutes shorter for patients undergoing
the 1VV-contrast only protocol. It would be expected that the
decrease in ED LOS would approximate the time saved by not
using oral contrast. The additional time saved may have been
due to the fact that the patients selected to undergo the 1V-
contrast only imaging presented with a more straightforward
clinical picture, and/or were younger with less complicating
medical factors. It is also possible that the addition of a faster
CT protocol may have reduced the threshold to order such
testing, which may result in testing patients with a lower pre-
test probability of disease.

LIMITATIONS

This study had several limitations. Retrospective data
abstraction is limited to that which is recorded in the medical
record and is subject to additional limitations due to the
process of chart abstraction and data interpretation. However,
an independent evaluation of 10% of the study patients
revealed excellent agreement in abstracted study data (kappa
=0.97).

The patients in the [V-contrast group were, on average, five
years younger than the historical control group and had less
pathology detected on imaging overall. It is possible that the
decreased ED LOS was not only influenced by the decreased
prep time for oral contrast; additionally, this imaging may have
been preferentially used in patients with straightforward clinical
presentations and/or less underlying clinical pathology.

The study institution did see an increase in total ABCT
ordered (approximately 1 additional scan/100 patients) post
implementation of the new protocol. It is unlikely that this
increased volume impacted the total ED LOS for all ED
patients; however; we did not specifically measure this in the
study. The addition of a faster ABCT protocol may have also
lowered the threshold to image patients with a lower pre-test
probability of disease.

In our study, the decision of what type of imaging to order
was left to the discretion of the treating physician in the ED.
Due to the retrospective nature of this study it was difficult
to determine which patients may not have met the indications
of the 1\VV-contrast only protocol (protocol violations). It is
possible that some of the patients who received the 1VV-contrast
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only ABCT protocol did not receive oral contrast due to
patient inability to tolerate oral contrast, time constraints, or
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Introduction: Laboratory and radiographic studies are often required by psychiatric services prior
to admitting emergency patients who are otherwise deemed medically stable. Such testing may
represent an unnecessary expense that prolongs emergency department stays without significantly
improving care. This study determines the prevalence of such testing and how often it leads to
changes in care.

Methods: We prospectively tracked laboratory testing among psychiatric patients presenting to
the emergency departments of two academic tertiary care facilities. For each visit we determined
whether laboratory or radiographic studies were ordered, and whether the examination was
conducted at the request of the emergency physician as part of a medical screening examination
or requested by the psychiatry service. We then determined if this testing changed patient
disposition.

Results: Our study enrolled 598 patients. Of these, emergency physicians ordered testing as a part
of medical screening on 155 patients (25.9%). We found the psychiatry service ordered laboratory
or radiographic studies for 191 of 434 patients (44.0%) who emergency physicians determined

did not require ancillary testing for medical clearance. Of these 191 patients, only one (0.5%; 95%
Confidence Interval: 0.01% - 2.9%) had an abnormal result that led to a change in disposition. Total
Medicare reimbursement rates for the additional ancillary testing in this study was $37,682.

Conclusion: Ancillary testing beyond what is required for medical clearance of psychiatric
emergency patients rarely alters care. Policies that require panels of testing prior to psychiatric
admission are costly and appear to be unnecessary. [West J Emerg Med 2012;13(5):388-393.]

INTRODUCTION and patients with psychiatric complaints are more likely to require
Patients with psychiatric complaints comprised 5.4% of hospitalization than non-psychiatric patients.

all visits to U.S. emergency departments (ED) in the year 2000. Many of these patients undergo laboratory and radiologic

Emergency psychiatric visits appear to be increasing over time, testing as part of their medical screening prior to psychiatric
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evaluation. Most recommendations for routine screening stem
from expert opinion and case series and are often based on medical
screening performed by psychiatrists, not emergency physicians
(EP).28 EPs are uniquely trained to evaluate a variety of patients
and rapidly determine the presence of serious medical illness, even
among those with limited ability to effectively communicate. In
daily practice, EPs often complete their evaluations and determine
patient dispositions without using laboratory or radiologic testing.

In modern practice environments, resource optimization,
patient safety and throughput are increasingly important.
Streamlined patient testing could improve patient care
and potentially decompress overcrowded EDs. Critics of
mandatory testing cite wasted money, time and the potential
patient harm from false test results, while proponents think
psychiatric patients represent a vulnerable population that is
impossible to evaluate on the basis of history and physical
examination alone.

From this perspective it is unclear whether mandatory
ancillary testing of psychiatric patients is useful or beneficial.
Several retrospective studies suggest that screening labs
are unlikely to reveal significant medical problems once a
physician has determined, based on history and physical exam,
that a psychiatric patient is medically stable for admission to
a psychiatric facility.>® A study by Korn et al concluded that
patients with a psychiatric chief complaint, normal physical
exam and documented psychiatric history may be safely
referred to psychiatric services without the use of ancillary ED
testing.¢

Previous work in this area has been limited to case
series and retrospective analyses.2#810116 |n this study, we
sought to prospectively determine the effect that mandatory
ancillary testing has on the disposition of psychiatric patients.
We hypothesized that ancillary testing does not alter the
disposition of patients with psychiatric disease who have been
deemed medically stable for admission to a psychiatric facility
by an EP. We hypothesized that a careful history and physical
examination by an EP can determine which patients require
studies prior to medical clearance, and which patients can be
safely admitted without further testing. Our primary outcome
measure was the proportion of dispositions among psychiatric
patients that changed from psychiatric ward to admission
elsewhere in the hospital based on screening studies.

As secondary outcomes, we collected data on the
types and numbers of laboratory and radiographic studies
performed. We also looked at how frequently tests were
performed and the costs for these screening tests.

METHODS
Study Design
This was a multi-center, prospective observational study.

Setting
We conducted our study in the EDs of two academic

tertiary centers: Ronald Reagan-University of California, Los
Angeles Medical Center (UCLA) in Los Angeles, California,
and Wilford Hall Medical Center (WHMC) at Lackland

Air Force Base in San Antonio, Texas. Both hospitals have
inpatient psychiatric wards and ED consultation by psychiatry
residents available 24 hours/day. Ronald Regan-UCLA

serves a diverse, urban patient population located in west

Los Angeles with an annual volume of about 40,000 patients.
WHMC has an annual volume of about 50,000 patients and
serves a military population, which includes active duty troops
from all services, activated reservists and National Guard
troops, a large retiree population, family members of all

ages, and civilians who either have base access or arrive via
ambulance for medical or traumatic emergencies.

Selection of Participants

We conducted the study from June 15, 2008 to July
15, 2009 at UCLA and from December 17, 2008 to July 5,
2009 at WHMC. To ensure that our study achieved a power
of 98%, we continuously enrolled patients until we had
obtained data on 183 cases. Patients with a psychiatric chief
complaint, as determined by the examining EP, were eligible
for enrollment. The physician was not limited to a specific
complaint list, or specific diagnostic codes, but rather
instructed to enroll patients they thought had a primary
psychiatric complaint as the reason for their presentation.
We conducted the study using convenience sampling
where all EPs (both residents and attendings) participated
in data collection and enrollment at the WHMC ED, while
12 residents (under direct attending supervision) and one
attending EP collected data in the UCLA ED during the
course of their normal shifts.

Outcome Measures

Our primary outcome measure was the proportion of
dispositions that changed as a consequence of ancillary testing
in patients who had received medical clearance. We therefore
tabulated the number of patients with primary psychiatric
complaints who were deemed medically clear for psychiatric
admission (our denominator), as well as the subset of these
patients who underwent further laboratory or radiographic
testing. From among patients who received further testing, we
recorded the number who had their disposition changed from
psychiatric service to admission under another hospital service
(our numerator).

We also tabulated the types and numbers of laboratory and
radiographic tests ordered on enrollees, as well as Medicare
reimbursement charges for these tests (Table 1).

Method of Measurement and Data Collection

Physicians completed an initial history and physical
examination on each patient, and based on this assessment
determined whether or not laboratory or radiographic testing
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Table 1. Medicare emergency reimbursement rates.

Table 2. Numbers of laboratory/imaging test ordered on

emergency department psychiatric patients.

Medicare
Complete blood count $11.35
Basic metabolic panel $12.68
Urine drug screening $180
Urinalysis $4.63
Thyroid stimulating hormone $24.53
Chest radiograph $29.20
Computed tomography head non-contrast $382.53
Electrocardiogram $29.55
Liver function test $11.93
Lipase $10.06
Coagulation study $14.50
Salicylate level $10.36
Acetaminophen level $29.55
Ethanol level $15.78

Figure. Selection of participants.

ED patients with EP thinks patient Yes
psychiatric chief > requires tests priorto >
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—

changed by tests
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Psychiatricadmission
notchanged (190)
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Excluded (243)

Psychiatricadmission
changed (1)

ED, emergency department; EP, emergency physician

Name of Study Number
Complete blood count 146
Basic metabolic panel 151
Urine drug screening 141
Urinalysis 97
Thyroid stimulating hormone 85
Chest radiograph

Computed tomography head non-contrast

Electrocardiogram 48
Liver function test 52
Lipase 8
Coagulation study 6
Acetylsalicylic level 48
Acetaminophen level 52
Ethanol 53
Urine dipstick 2
Lithium level 3
Rapid plasma reagin test 13
Troponin 1
Valproic acid level 3
Erythrocyte sedimentation rate 1
Phenytoin level 2
U-Human chorionic gonadotropin 5

was indicated should the patient require inpatient psychiatric
admission. We excluded all patients that the EPs thought

required testing prior to psychiatric admission.

For patients whom the EP felt could be safely admitted
without testing, the physician recorded whether or not tests
were ordered, and, if so, which ones. Physicians also recorded
whether the patient was admitted to a service other than
psychiatry, and if so, whether laboratory or radiology studies
led to this change in disposition. We excluded any incomplete

data sheets from the study (Figure).

We did not collect any identifying information on enrolled
patients or enrolling physicians, and our study did not require
a change in usual care of any enrolled patients. Our study
was reviewed and approved by the UCLA and WHMC

Institutional Research Boards.

RESULTS

We collected 598 data sheets during the study (504
UCLA, 94 WHMC (Table 1). Nine patients (1.5% of the
total; 6 UCLA, 3 WHMC) had incomplete forms and were
excluded. EPs determined that 155 patients (134 UCLA, 21
WHMC) required laboratory or radiographic testing prior to
admission and could not be medically cleared based on history
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Table 3. Cumulative Medicare charges per test performed on
emergency department psychciatric patients.

Name of Study Medicare
Charges

Complete blood count $1657.10
Basic metabolic panel $1914.68
Urine drug screening $25380.00
Urinalysis $449.11
Thyroid stimulating hormone $2085.05
Chest radiograph $29.20
Computed tomography head non-contrast $765.06
Electrocardiogram $1418.40
Liver function test $620.36
Lipase $80.48
Coagulation study $87.00
Acetylsalicylic level $497.28
Acetaminophen level $1542.32
Ethanol $836.34
Urine dipstick $7.48
Lithium level $28.95
Rapid plasma reagin test $80.99
Troponin $14.37
Valproic acid level $59.34
Erythrocyte sedimentation rate $5.00
Phenytoin level $38.72
U-Human chorionic gonadotropin $40.25

and physical examination alone. Laboratory or radiographic
testing was obtained on 191 of the remaining 434 patients
deemed medically stable for psychiatric admission (44.0%;
95% Confidence Interval (CI): 39.3% - 48.8%). Only one
of these 191 patients (0.5%; 95% CI: 0.01 — 2.9%) was
found to have an abnormal study that led to a change in
disposition. The sole screening study that resulted in a change
in admission was an abnormal acetaminophen level that
prompted admission to a medical ward for N-acetylcysteine
treatment.

Table 2 presents the number of laboratory and imaging
studies performed on patients deemed medically clear.
The most frequently ordered studies were complete blood
count, blood chemistries and urine drug screens. Other
frequently ordered tests included measuring specific levels
for alcohol, acetaminophen, aspirin, and thyroid-stimulating
hormone. Tests that were infrequently ordered included
chest radiographs, computed tomography (CT) of the head,
lipase, and coagulation studies. The total monetary impact
of all labs, based on Medicare reimbursement rates, was
$37,682. The average charge per patient for these studies
was $197.29.

DISCUSSION

Psychiatric patients present unique challenges for
emergency care, with one of the foremost problems involving
the optimal way to assess whether these patients are suitable
for admission to psychiatric facilities. Prior literature
regarding this clearance process consists largely of expert
opinion and retrospective analysis. Our study advances
understanding in this area by providing prospective data to
this body of literature, and specifically focuses on whether
mandatory test panels change disposition after EPs have
cleared a psychiatric patient for admission by history and
physical exam.

This multi-center study overwhelmingly demonstrates that
routine or mandatory studies do not change the disposition of
psychiatric patients after EPs have cleared them for admission.
Of the 191 patients evaluated in this study, only one (0.52%)
patient’s disposition was changed by additional tests.

With only 1 exception, none of the studies performed
on medically cleared patients, including complete blood
count and blood chemistries, alcohol levels, urine drug
screens, aspirin levels, thyroid-stimulating hormone levels,
electrocardiograms, urinalysis, chest radiographs, CT scans
of the head, liver function tests, lipase, or coagulation studies,
altered a patient’s disposition. The one test that did change a
disposition, a positive acetaminophen level that led to medical
admission for N-acetylcysteine treatment, was a focused
evaluation that addressed a specific medical question that can
be difficult to assess by history or physical examination in
some patients. Unlike most pathologies affecting psychiatric
patients, such as salicylate toxicity, infection, or trauma, early
acetaminophen overdose may present with no toxidrome—
normal vitals and physical exam—and few historical clues.

If the patient lies about the ingestion, acetaminophen
overdose could go clinically undetected even with a diligent
EP’s history and physical exam. Missing an acetaminophen
overdose could lead to a poor patient outcome. This suggests
that one means of optimizing screening tests for psychiatric
patients, and a possible future strategy, would be to mandate
acetaminophen levels on suicidal patients, while eliminating
other testing that is unlikely to impact disposition or
management.

Our study suggests extensive routine screening studies for
all psychiatric patients are likely unnecessary, and that EPs are
very unlikely to change a psychiatric patient’s disposition after
clearing them with a history and physical examination. Future
studies examining other populations could help validate this
conclusion for a wider spectrum of ED environments.

Our study also reveals that mandatory testing leads to
significant expense. The relatively small group of patients
evaluated at two centers accounted for $37,682 in tests. The
charges would be significantly larger for patients with private
insurance, or patients receiving a direct bill from a hospital.
Remarkably, more than $25,000 was spent on urine drug
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screens (Table 3). The combination of how commonly this
test was ordered and its high cost ($180) made it responsible
for the highest percentage of costs attributed to one test.
Furthermore, these drug screens never led to a change in
patient disposition. While these tests may be useful in the
overall management of specific patients, there is no reason
they need to be performed in the ED.* It therefore appears
reasonable to curtail the mandatory use of urine drug screens
when evaluating ways to optimize patient testing prior to
psychiatric admission.

A key assumption is that the EP conducts a thorough
history and physical. If the EP feels a thorough assessment
cannot be conducted, or there are high-risk features for
organic illness, testing may prove useful.*'” Indeed, EPs
thought 155 of the original 598 patients in the study required
testing prior to medical clearance. The clinical judgment of
the treating physician, rather than panels of routine tests, may
more efficiently and appropriately guide this work-up.* Further
studies could analyze the cost effectiveness and patient safety
outcomes of this notion.

In summary, routine testing of patients medically cleared
for psychiatric admission by an EP’s history and physical
rarely changes disposition. EPs and psychiatrists should
work together to develop appropriate, cost-effective, testing
strategies for admitting emergency psychiatric patients.

LIMITATIONS

We conducted this study at two tertiary care academic
hospitals with residency programs. Consequently, our findings
will be most relevant to similar institutions and may not
translate directly to smaller or community EDs. Additionally,
one of our sites is an Air Force hospital that treats patients
of all ages, with all medical problems and levels of acuity
(including Level 1 traumas), but the active duty population
tends to be relatively young and healthy, which may not
mirror other ED populations. These factors likely skew
our results to the populations seen in these institutions, but
probably have little effect on the ability of ED physicians
to accurately screen psychiatric patients for underlying
acute medical problems. Thus, while our population may
not be representative of all institutions, we believe that our
observations regarding testing on medically cleared patients
are likely to be applicable to a wide variety of settings.

We used non-randomized convenience sampling to
assemble our cohort. We instructed physicians to gather data
on all patients meeting enrollment criteria, but we did not
track compliance. It is therefore possible that some eligible
patients were not enrolled in the study. It is likely that
missed enrollment occurred during times when the EDs were
busy and clinical demands made it difficult for physicians
to complete data collection in a timely fashion. While it is
possible that this limitation could result in biased selection
of patients, or altered the medical assessments of psychiatric
patients, there is little reason to believe this actually occurred.

There is also little reason to suspect that patients who were
medically cleared without laboratory testing, but not included
in the study, would be more likely than enrolled patients

to have abnormal results that would require changes in
admission.

Our calculated financial impacts included only Medicare
reimbursements. The more elusive, and likely higher, costs
of time spent in the ED, and additional nursing and physician
care have not been included. Additionally, these financial
impacts do not reflect the charges that patients may receive
from a particular hospital, which could be much higher, nor
do they reflect the actual costs of the tests themselves, which
could be lower.

Finally, because we conducted an observational study,
we did not blind ED physicians to diagnostic test ordering
or patient outcomes. This lack of blinding is unlikely to be
a source of bias because the physicians who made decisions
regarding testing and admission, the evaluating psychiatrists,
were unaware of the study.
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Introduction: The incidence of emergency department (ED) visits for Traumatic Brain Injury (TBI)
in the United States exceeds 1,000,000 cases/year with the vast majority classified as mild (mTBlI).
Using existing computed tomography (CT) decision rules for selecting patients to be referred for CT,
such as the New Orleans Criteria (NOC), approximately 70% of those scanned are found to have

a negative CT. This study investigates the use of quantified brain electrical activity to assess its
possible role in the initial screening of ED mTBI patients as compared to NOC.

Methods: We studied 119 patients who reported to the ED with mTBI and received a CT. Using a
hand-held electroencephalogram (EEG) acquisition device, we collected data from frontal leads

to determine the likelihood of a positive CT. The brain electrical activity was processed off-line to
generate an index (TBI-Index, biomarker). This index was previously derived using an independent
population, and the value found to be sensitive for significant brain dysfunction in TBI patients. We
compared this performance of the TBI-Index to the NOC for accuracy in prediction of positive CT
findings.

Results: Both the brain electrical activity TBI-Index and the NOC had sensitivities, at 94.7% and
92.1% respectively. The specificity of the TBI-Index was more than twice that of NOC, 49.4%

and 23.5% respectively. The positive predictive value, negative predictive value and the positive
likelihood ratio were better with the TBI-Index. When either the TBI-Index or the NOC are positive
(combining both indices) the sensitivity to detect a positive CT increases to 97%.

Conclusion: The hand-held EEG device with a limited frontal montage is applicable to the ED
environment and its performance was superior to that obtained using the New Orleans criteria.
This study suggests a possible role for an index of brain function based on EEG to aid in the acute

assessment of mTBI patients. [West J Emerg Med. 2012;13(5):394-400.]

INTRODUCTION important issues, among them which patients with acute mTBI
Traumatic brain injury accounts for over 1 million should have a non-contrast computed tomography (CT) in

emergency department (ED) visits annually within the United  the ED. This question is particularly relevant given concerns

States with the majority of these visits for mild injury.*2 This over the increased use of CT and the long-term complications

incidence is increasing at an alarming rate, rising 21% from of radiation. The estimated increased cancer risk from a CT
2002 to 2006, quadrupling the rate of population growth. This  has been estimated to be 1 patient in 1000-2000.32 In EDs the
increasing rate will further tax ED resources. overwhelming majority of patients presenting with mTBI
The American College of Emergency Physicians’ 2008 routinely undergo a CT. This occurs primarily because of the
panel on mild traumatic brain injury (mTBI) raised several zero tolerance for missed intracranial lesions and because
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current decision rules for the use of CT in TBI have high
sensitivity at the expense of poor specificity (that is, low false
negative rate and a high false positive rate).* ¢

Quantitative electroencephalography (QEEG) has
been shown to be a sensitive indicator of the presence of
brain injury after mild head injury.” QEEG can be used to
distinguish normal controls from patients with mild head
injury (mTBI),2° and patients with mild head injury from
those with severe head injury.® QEEG features appear
to be sensitive for post-concussion syndrome and can
predict recovery of function at one-year post injury -3
and discriminant functions using derived features of brain
electrical activity were demonstrated to be sensitive indicators
of brain dysfunction after mild head injury due to blast
concussion.* Using such methods, classification of athletes
with residual brain injury subsequent to concussion was also
reported.™ Current evidence suggests that electrophysiological
abnormalities reflecting functional changes in the brain may
emerge earlier than structural changes and may better detect
mTBI than conventional neuroimaging techniques. ¢

Recent advances, including limited lead EEGs, improved
automatic artifact detection, quantitative EEG analysis
and the application of pattern recognition algorithms, have
led to studies demonstrating the feasibility of using these
technologies in the ED setting.r” Further, recent publications
in sports concussion using this approach have reported that an
index derived from quantitative brain electrical activity (TBI
Index) reflected significant persistence of brain dysfunction
beyond the point of clinical recovery.'®19

The present study was designed to investigate whether
the TBI-Index can play a role in the initial screening of
mTBI patients presenting to the ED. More specifically, can
it be shown to be useful in predicting which patients should
be sent for further brain imaging studies such as CT for the
determination of the presence of structural brain damage or
which patients might be discharged without further testing?
These results will be compared to those obtained using the
New Orleans Criteria (NOC). To this end we used a hand-
held device to collect EEG data in the ED environment. We
processed this data off-line to obtain a single brain electrical
activity measure (biomarker) in this independent population,
using the index derived previously (unpublished data, see
EEG Data Analysis below) in a separate mTBI ED population
(n=282) and shown to be sensitive (>90%) for prediction of
positive CT.

METHODS
Subjects

The study population consisted of a convenience sample
of 119 ED patients who presented with acute head injury
and received a CT. Patients were enrolled in the ED at 1 of
the 8 study sites (the majority from Washington University,
Barnes Hospital, Bellevue Hospital Center and Royal Oaks
Medical Center), following a closed head injury (85% within

24 hours of injury) and meeting the inclusion/exclusion
criteria described below. All sites received approval from
their respective Human Research Committees. Written
informed consent was obtained prior to testing of all subjects.
For the purpose of this study, CTs were read as positive

if they had lesions potentially due to trauma, including
cerebral or cerebellar contusion, subarachnoid hemorrhage,
parenchymal bleeds, petechial hemorrhages, subdural and
epidural hematomas. We defined mTBI using the American
Congress of Rehabilitation criteria, which requires that at
least 1 of the following conditions be met: any period of loss
of consciousness < 30 minutes; Glasgow Coma Scale (GCS)
score of 13-15; any loss of memory for the event immediately
before or after the injury, with post traumatic amnesia less
than 24 hours; or any alteration in mental state at the time of
the event, (dazed, disoriented or confused).

Inclusion/Exclusion Criteria

Eligible for study were patients over 18 years of age
who presented to the ED after a closed head injury, met the
above mTBI definition and had a CT ordered as part of their
evaluation. Patient enroliment occurred during all periods
when the research assistants were available; patients were not
selected by referral from treating physicians. We excluded
patients if clinical conditions would not allow placement
of the electrodes or if they were unable (e.g., obtunded due
to intoxication) or unwilling to provide informed consent.
In addition, we excluded patients with chronic psychiatric
disorder, chronic drug or alcohol abuse, or chronic seizure
history. We also excluded developmentally delayed patients,
or those who were taking central nervous system active
medication that the investigator believed would interfere with
the EEG testing. Finally, if the head injury was believed to be
a result of a seizure, the patient was not a candidate for this
study.

Design and Procedures

Evaluations were made in the ED by ED research
assistants, none of whom had formal EEG experience. The
evaluations were done as early as practical without hindering
patient care. The mean time from injury to evaluation in the
ED was <12 hours for the vast majority (~80%) of the subjects
and all were tested within 72 hours. All patients’ hospital
records were queried after ED or hospital discharge. At the
time of EEG evaluations the research assistants were also
blinded to CT outcome and NOC score.

Computed Tomography

CT interpretations from final reports issued by the
neuroradiologists at each institution as the final CT result for
this study. The CT readings were made blinded to all other
information about the patient, other than the TBI indication
for the head scan. An independent investigator blinded to EEG
and all other clinical results scored the CTs of the CT positive
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(CT+) group using the Marshall criteria.® The Marshall
criteria is a method for grading the severity of CT abnormality
on a 6-point scale, where “I” indicates a diffuse injury with

no visible pathology and “VI” indicates a hon-evacuated mass
lesion (>25cc).

New Orleans Criteria (NOC)

The queries that make up the NOC scores were collected
by the research assistant at the time of the EEG evaluation, for
scoring off site.* These included: headache, vomiting, age >
60 years, drug or alcohol intoxication, persistent anterograde
amnesia, visible trauma above the clavicle, or seizure.® If the
patient had any 1 of these items the NOC was considered to be
positive.

EEG Acquisition

Patients underwent 10 minutes of eyes closed resting EEG
recording. The EEG data were collected using self-adhesive
electrodes from frontal electrode sites of the International
10/20 system, which included FP1, FP2, AFz, F7, and F8,
referenced to linked ears.(Figure) All electrode impedances
were below 10 kQ. Amplifiers had a band pass filter from 0.5
to 70 Hz (3 dB points). Set-up was accomplished in all cases
in less than 5 minutes.

EEG Data Analysis

The device used in this study can compute the TBI-Index
in approximately “real-time;” however, to maintain the blinding
and perform quality assurance, the TBI-Index was calculated off
site. EEG data was subjected to automatic artifact rejection to
remove any biologic and non-biologic contamination, such as
that from eye movement or muscle movement. An experienced
EEG technician also reviewed the selected artifact-free EEG
segments for the purpose of confirming data quality for all data
analyzed in this study. Previous experience has demonstrated
that sufficient artifact-free data (120 seconds) can be obtained
from this 10-minute recording.

The artifact-free EEG data from both the algorithm
development and test groups to Fast Fourier Transform to
extract QEEG features of absolute and relative (%) power,
mean frequency, inter- and intra-hemispheric coherence and
symmetry computed for the delta (1.5 - 3.5 Hz), theta (3.5 -7.5
Hz), alpha (7.5 to 12.5 Hz), beta (12.5 - 25 Hz) and gamma
(30-45 Hz) frequency bands. These measures are described
in detail elsewhere.?* All quantitative features to obtain a
Gaussian distribution and Z-transformed relative to age-
expected normal values. The importance of each of these steps
in enhancing the sensitivity and specificity of brain electrical
activity has been described in detail elsewhere, as are the
robust test-retest reliability and independent replications of the
neurometric normative data of brain electrical activity.?2> Non-
linear features of complexity of the electrical signal were also
extracted and transformed in the same way.?

Figure. Schematic showing the location of the five frontal electrode
sites of the International 10/20 system.

Classifier Function

We used the extracted EEG measures described above
to develop a discriminat classifier function (biomarker) that
maximally separated closed head-injured patients with GSC
>8 who were CT+ from those who were CT- patients and
controls. We constructed this binary discriminant classification
algorithm using iterative methods and cross-validation
based on features extracted from all patients in the algorithm
development group (n=282).2° Inclusion/exclusion criteria
for this population was the same as for the current study
as described above and patients were tested in the acute
phase (within 24 hours) following injury. The algorithm
consists of a multivariate weighted combination of selected
linear and nonlinear features of brain electrical activity that
mathematically describe the profile of traumatic brain injury
statistically most resembling that seen in patients who sustain
a closed head injury and are found to be CT+. The result is
expressed as a TBI- Index/biomarker ranging from 0-100,
where 100 is the highest probability of being CT+. Features
that contributed most to this discriminant included: relative
power increase in slow waves in frontal regions, relative
power decrease in alpha 1 and alpha 2 in frontal regions,
power asymmetries in theta and total power between lateral
and midline frontal regions, incoherence in slow waves
between frontopolar regions and decrease in mean frequency
of the total spectrum composited across frontal regions.

Statistical Analyses

The TBI-Index was calculated for the 119 patients in the
current study and were not used in the derivation of the index
and therefore represents an independent replication/validation
of the algorithm. We submitted the brain electrical activity
data from all patients in the study to discriminant analysis and
obtained a discriminant score. Patients were considered to be
positive if the score obtained was greater than or equivalent
to a cut-off point derived from the Receiver Operating Curve
(sensitivity as a function of specificity) from the original
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Table. Performance statistics for the New Orleans Criteria and the BrainScope Index.

Sensitivity (% CI)  Specificity (% Cl) PPV (% CI) NPV (% CI) LR+ (CI) LR- (CI) Odds
Ratio
NOC 92.10 23.50 36.10 34.00 1.20 0.34 3.6

(.79-.97) (.16-.34) (.27-.46) (.67-.95) (1.03-1.4) (.11-1.07)

TBI-Index 94.70 49.40 47.40 95.30 1.92 0.10 18.5
(.83-.99) (.40-.61) (.37-.58) (.85-.99) (1.57-2.42) (.03-.41)

TBI-Index + 97.00 50.60 48.05 97.62 1.97 0.06 36.1
NOC (.86-.99) (.40-.61) (.37-.59) (.88-.99) (1.57-2.47)  (.007-.36)

PPV, positive predictive value; NPV, net present value; LR, likelihood-ratio test; NOC, New Orleans Criteria; TBI, traumatic brain injury;

Cl, confidence interval

discriminant function. We identified a score of 65 as the point
at which 95% of the CT+ population was correctly identified.
We calculated the NOC for the CT+ and CT- patients and
considered it to be positive if there was a total score of 1 or
greater. We also calculated the NOC total score supplemented
by the TBI-Index. That is, if either the TBI-Index or the NOC
were positive, the classification was considered to be positive.
Performance metrics, including sensitivity, specificity, positive
predictive value, negative predictive value, and positive and
negative likelihood values associated with the independent
population in the current study, were then calculated for all
measures. In addition, we computed Pearson correlations to
assess the relationship between NOC and TBI-Index.

RESULTS
Patient populations

One hundred and nineteen patients met inclusion criteria
and were enrolled in this study. The mean age was 48.32
(range 18-92 years) and contained 38 patients (31.9%) with
CT+ and 81 (68.1%) with CT-. Distribution by gender did
not differ across the 2 groups, with the CT+ group containing
57.1% males and the CT- group 60.9% males. The mean age
of patients in each group differed, with mean age higher in the
CT+ group than those in the CT- group (CT+ = 61.0, range of
21-92 years; and CT- = 45.0, range of 18-82 years, p < 0.001). It
is important to point out that patient age was taken into account
prior to calculation of the brain state discriminant index, since
all EEG features were age-regressed prior to inclusion in
discriminant analyses. The total patient population was enrolled
during a 36-month time window. The most common reasons
for exclusion of patients for study were acute intoxication (too
obtunded to participate), co-morbid diagnosis of dementia, or
anon-acute or incidental CT finding (it is estimated that this
represents approximately 15%).

Using the Marshall score, 32 of 38 CT+ patients received a
score of 2, 1 a score of 3, 1 a score of 4 and 4 a score of 5. CT+
findings included: 60% traumatic hemorrhages (majority being
subarachnoid), 29% subdural and epidural hematomas, 8%

contusions, 3% other. The majority of the CT- patients received
a diagnosis of concussion.

New Orleans Criteria (NOC) Classification

CT+ and CT- patients were classified using a NOC total
score of greater than or equal to 1. Using this cut point 35/38
CT+ and 62/81 CT- patients received a positive classification.
This resulted in sensitivity of 92.1% (95% confidence interval
(C)=0.79 t0 0.97), and a specificity of 23.5% (CI=0.16 to
0.34), positive predictive power (PPV) = 36.1% (Cl = 0.27 to
0.46), negative predictive power (NPV) = 86.4% (Cl = 0.67 to
0.95), a positive likelihood ratio (LR+) = 1.2 (Cl = 1.03 to 1.40),
and a negative likelihood ratio (LR+) =0.34 (Cl =0.11 to 1.07)
[Table].

TBI-Index

ATBI-Index greater than or equal to the cutoff value
(a score >65) was used to classify each of the CT+ and CT-
patients. Atotal of 36 of 38 CT + and 40 of 81 CT- patients had
TBI-Index greater than or equal to this value. Sensitivity was
94.7% (CI= 0.83 to 0.99), specificity was 50.6% (CI= 0.40 to
0.61), PPV = 47.4% (Cl = 0.37 t0 0.58), NPV = 95.3% (Cl =
0.851t00.99), LR+ was 1.92 (Cl = 1.57 t0 2.42), and LR- was
0.10 (CI=0.03 to 0.41) [Table 1]. There was also evidence that
the TBI-Index was sensitive to the degree of injury within our
sample of mTBI patients since the Pearson correlation between
the NOC total score and the TBI-Index was found to be +.33,
with p <.0001.

New Orleans Total plus TBI-Index

We also classified all patients using the TBI-Index to
supplement the NOC total score. A patient was classified as
“Combined+” if the NOC total score was 1 or greater or the TBI-
Index was greater than or equal to the cutoff value, with a patient
classified as “Combined-" if the NOC total score was zero or the
TBI-Index was less than the cutoff value. Using this algorithm,
37 of 38 CT + and 41 of 81 CT- patients were correctly classified.
Thus, sensitivity was 97.4% (CI= 0.86 to 0.99), specificity was
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50.6% (CI = 0.40 to 0.61), PPV = 48.0% (CI = 0.37 t0 0.59),
NPV =97.6% (Cl = 0.88 t0 0.99), LR+ was 1.97 (Cl=1.57 to
2.47), and LR- was 0.06 (95% CI1=0.007 to 0.36) [Table 1].

DISCUSSION

In this study all EEG data was collected from a limited
montage, with electrodes placed over frontopolar, frontal
midline and dorsolateral frontal regions on the forehead. We
The rationale for these electrode locations on the published
reports that after minor closed head injury the frontal and
frontotemporal regions are particularly susceptible/vulnerable
to injury, and more likely to be affected than other cortical
regions.?®2 This increased susceptibility of the frontal regions
most likely results from direct impact of this region and
subsequent disruption of the extensive connections between
this region and other cortical regions.?® The ability to focus
on the frontal regions enhanced the practicality of EEG set-up
and use in the ED while not compromising the ability to detect
brain dysfunction following closed head injury. A recently
published study demonstrated the ability to use these methods
in the ED setting, with set-up completed in less than 5 minutes
and data acquired in less than 10 minutes.!” As noted above,
although for purposes of this study we computed results off-
site, in actuality data analysis and computation of the TBI-
Index can be performed in “real-time” on the device, again
supporting feasibility in the ED environment.

The QEEG-derived TBI-Index appears to be a sensitive
measure of brain function that may be used in conjunction
with other clinical information to determine whether or not a
patient presenting to the ED has a brain injury severe enough
to warrant further diagnostic evaluation and treatment. It is
of note that the 2 CT+ patients with an index below the cut
point (<65) each had a score of 2 on the Marshall CT-scoring
criteria, and were discharged from the hospital without
intervention. One CT showed a small subarachnoid bleed,
(SAH) in the left frontal region without any mass effect with a
TBI-Index = 34, with a positive NOC; and the second, a small
SAH in the left temporal/parietal region without mass effect
and a TBI-Index = 56, with a negative NOC.

The finding that the TBI-Index was greater than the
cut point for 49.4% of the CT- patients may indicate that a
subset of the CT- patients showed signs of disturbed brain
function in the presence of normal brain structure, possibly
representing the effects of concussion. Evidence for this
hypothesis can be found in a recent publication that used an
EEG-based index to document the presence of concussion
in college and high school athletes.'®*® These studies noted
that the index remained abnormal well past the period when
clinical recovery was reported. Also of importance is the
finding that 50.6% of the CT- population obtained scores
below the cut point, suggesting the lack of structural brain
damage in this group, potentially aiding in their screening
for CT. Bazarian et al.* reported that after concussion the
presence of a normal CT does not rule out the presence of a

functional brain injury due to axonal damage. Such concern
extends to possible “second impact syndrome,” in cases
where the individual may be at risk when returned to play
prematurely.®! Derived QEEG indices may reveal signs of
brain injury in concussed individuals that are missed by
other less objective assessment tools and may play a role in
assessing and monitoring residual brain dysfunction in mTBI
patients.®? This subset of CT- patients will more than likely
warrant rapid referral for treatment and counseling as they
may represent the population at risk for Post-Concussion
Syndrome.

In our sample the CT+ patients were older than those
in the CT- group. This almost certainly reflects the inherent
increased risk of serious injuries from head trauma in this
age group and emphasizes the importance placed on age in
determining the severity of mTBI by the Canadian and NOC
and the clinical policy statements issued by the CDC.* The
resilience of the QEEG method described above to age effects,
due to age regression (comparing the patient to age-expected
normal values) further emphasizes the clinical use of the
method.

In the present population the NOC score for head injury
was not as useful for distinguishing the CT + from the
CT- patients since specificity was only 23.5%. While 35/38
CT+ patients were identified, 62/81 CT- patients also met
criteria. Similar findings to those reported here for the NOC
were reported in 2 studies that compared the NOC with the
Canadian CT Head Rule using very large populations of mTBI
patients.**3 While these studies reported sensitivity for the
NOC identification of a neurosurgical lesion or an intracranial
injury to be high, they also reported very low specificity values
for the NOC (3.0%-12.7%). Since the majority of patients
in our sample had mild traumatic brain injury, as verified by
subsequent scoring of their CT+ using the Marshall criteria
(84.2% had a score of 2), it would appear that the TBI-Index
is a more clinically useful index than the NOC within this
population since sensitivity was slightly greater and specificity
more than doubled. It was noted that 22 patients classified as
“high risk” on the NOC were not considered so on the TBI-
Index, suggesting that these patients might have been spared CT
examinations. Further, it was found that adding the TBI-Index
to the NOC total score resulted in increased specificity and
more reliable positive and negative likelihood results.

A study of 381 mild head injury patients all of whom
received a CT revealed an incidence of 38% positive scans
requiring further treatment, a finding consistent with that
seen in our patient sample. Age, mode of injury, loss of
consciousness, seizures, ENT bleeding, and vomiting did
not predict positive CT, while GCS, the presence of focal
neurological signs, and the presence of a radiographic skull
fracture only had moderate predictive power of a CT+.%¢ While
CTs are readily available in this country recent studies have
highlighted the adverse effects of radiation from CT and the
fact that increased use increases the individual risk for cancer
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and overuse in general can increase the incidence of cancer in
the population at large. %% In addition, it has been proposed
that objective indices of cerebral physiology are necessary

to follow the course of recovery and the effectiveness

of rehabilitation efforts. We would add that measures of
cerebral physiology may be useful for the documentation
of the extent of brain dysfunction at the time of injury.
These concerns point to the need for biologic markers
indicating which patients may recover. This study, if
replicated, would suggest that the TBI-Index can play an
important role in the ED setting in determining which
patients presenting with mTBI require further evaluation.

LIMITATIONS

The sample size for this study was moderate and
the authors are aware of the need for prospective
independent replications of this work in larger populations
with more refined scoring of CT results. Although the
inclusion criteria were used to enroll a low-risk group
for intracranial hemorrhage, we enrolled a rather high
percentage of patients with a positive CT. This high
positive CT rate may be partially due to the fact that as a
study entry criterion the patient needed to undergo a CT
and therefore the very low-risk group was eliminated.
The most common reasons for exclusion of patients
include: acute intoxication (too obtunded to participate),
comorbid diagnosis of dementia, pregnancy, or a non-
acute or incidental CT finding (it is estimated that this
represents approximately 15%). While the exclusion
criteria may limit the immediate applicability of our
findings to the general ED population they were applied
in order to examine the physiological consequence of
mild head trauma in the absence of confounding variables.
Future studies will examine how a derived EEG index is
changed by these factors. The possibility of spectrum bias
due to inclusion/exclusion criteria cannot be eliminated,
although it is noted that this would apply to both the TBI-
Index and the NOC groups. We did not acquire long-term
follow up or neuropsychological testing of patients after
ED discharge.In the future this may help to differentiate
those patients at high risk for neurological dysfunction,
neurocognitive deficits or post-concussive syndrome.

CONCLUSION

In patients presenting to the ED with mTBI, the TBI-
Index used in this study had sensitivity levels equivalent
to the NOC and specificity that outperformed the NOC
(50.6% compared with 23.5%). Combining the index
with NOC resulted in a sensitivity of 97.0% (only 1
false negative). This study demonstrates that the hand-
held device measuring brain electrical activity can be
used in the ED setting and suggests a role in the initial
screening of mild traumatic brain-injured patients. Further
validation of this TBI-Index is necessary in a consecutive

ED sample with common behavioral confounders, as
well as its real-time use and incorporation into clinical
decisions in the ED.
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performed correctly, according to the patient.

study purpose.

parting the labia.
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Introduction: In women with suspected urinary tract infection (UTI), a non-contaminated voided
specimen is considered important for valid urinalysis and culture results. We assess whether
midstream parted-labia catch (MSPC) instructions were provided by nurses, understood, and

Methods: We conducted a cross-sectional survey of English- and Spanish-speaking female patients
submitting voided urine samples for urinalysis for suspected UTI. The survey was conducted in a
public teaching hospital emergency department (ED) from June to December 2010, beginning 2
months after development and dissemination of a nursing MSPC instructions protocol. Research
assistants administered the survey within 2 hours of urine collection. Nurses were unaware of the

Results: Of 129 patients approached, 74 (57%) consented and were included in the analysis.
Median age was 35; 44% were Latino. Regarding instructions from nurses, patients reported the
following: 45 (61%; 95% CI 50-72%) received any instructions; of whom 37 (82%; 95% CI 71-93%)
understood them completely. Sixteen (36%; 95% CI 22-51%) were instructed to collect midstream;
and 7 (16%; 95% CI 6-29%) to part the labia. Regardless of receiving or understanding instructions,
33 (45%; 95% CI 33-57%) reported actually collecting midstream, and 11 (15%, 95% CI 8-25%)

Conclusion: In this ED, instructions for MSPC urine collection frequently were not given, despite a
nursing protocol, and patients rarely performed the essential steps. An evidence-based approach
to urine testing in the ED that considers urine collection technique, is needed. [West J Emerg Med.

INTRODUCTION

Urinary tract infections (UTIs) are estimated to account
for one million emergency department (ED) visits annually.
Women are especially prone to infection. Evaluation usually
entails some kind of urine testing, including dipstick
urinalysis, microscopic urinalysis and urine culture, most
often performed on a voided specimen. To minimize false
positive results, which can lead to diagnostic confusion and
unnecessary antibiotic use, it is recommended that patients

collect the urine in a way that minimizes contamination
with vaginal material.?® Parting the labia and collecting a
midstream sample seem to be the most important steps in
preventing contamination, whereas perineal cleansing has
little effect.*> We have termed specimens collected in this way
“midstream parted catch” (MSPC).

In the ED, nurses usually give instructions for urine
specimen collection. It is not known whether such instructions
are delivered properly, understood by the patient and carried
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out correctly under normal clinical conditions. Potential
barriers to proper collection include lack of nurse training;
competing nursing priorities that lead to poor quality or
omitted instructions; need to collect urine before the specific
indication (e.g., UTI testing, sexual transmitted infection [STI]
testing, pregnancy testing) is known; poor understanding

of instructions by patients due to a language barrier or low
literacy; and inability of the patient to physically carry out
the instructions despite understanding them. The bottom line
is that emergency physicians are often left to interpret the
urinalysis while unsure how the specimen was collected.

To our knowledge, there are no published studies
specifically assessing urine collection instructions in the ED
setting. Data from such a study could be used in developing
an evidence-based approach to urine testing in the ED. The
objective of this study was to assess whether, according to
the patients, MSPC instructions were provided by nurses,
understood, and carried out correctly.

METHODS

We conducted a cross-sectional survey of female ED
patients in an urban county teaching hospital, in Oakland,
California, with an annual ED census of approximately 90,000
visits, from June to December 2010. The local institutional
review committee approved the study.

In preparation for the study, the investigators and 2
ED nurse educators developed a nursing urine collection
protocol for female patients. The new protocol emphasized
ascertaining the indication for urine testing and specified that
MSPC instructions should be used if the nurse knew that the
main indication for testing was to evaluate for UTI. It was
also to be used if the indication was unclear, including when
urinalysis was ordered alone or along with urine nucleic acid
amplification tests (NAAT) for STI. The MSPC protocol
emphasized parting the labia and did not include perineal
cleansing. Two months before the study began, the protocol
was disseminated in standard fashion, including posting it in
staff areas and on our ED nursing website and reviewing it in
charge nurse meetings. Our research study was not mentioned.

During the study, urine was usually collected after the
patient was placed in her room, by the nurse assigned to that
room. When wait times were long, urine could be collected
prior to room assignment by the triage or “treatment” nurse.
Urine was sometimes collected before a physician saw the
patient or an order was written. Clinical nurses were not
informed of the study.

Patients were eligible for the survey if they were female,
age 18 to 65, fluent in English or Spanish, had a urinalysis and/
or urine culture ordered and had provided a voided specimen.
Patients were excluded if urine testing was limited to NAAT,
pregnancy test or toxicology, if they were physically unable
or too ill to perform MSPC (for example if they required a
bedpan), had abnormal mental status or were on a psychiatric
hold, or if urine was collected by catheterization only.

Three bilingual research assistants administered the
survey. Potentially eligible patients were identified using
our real-time electronic patient locator system (Wellsoft ™),
which includes time-stamped fields for order and diagnostic
test processing. The survey was administered within two
hours of urine specimen processing. We performed 13
sampling shifts distributed throughout the week at all hours,
to approximate the ED week and assure a broad sample of
nurses. To assess the distribution of nurses involved, the name
of the first nurse assigned to the subject’s room was recorded
from the electronic medical record, however this information
was not linked to the subject’s survey results.

The survey instrument was composed of 15 questions
covering the following domains: education level and medical
literacy, receipt of instructions and understanding, and how
urine was actually collected. Most of the survey questions
were devised for this study, and thus not previously validated.
A single validated question, “how confident do you feel filling
out medical forms by yourself?” was used as an indicator of
medical literacy.® Possible choices presented in the survey
were based on our MSPC protocol. The survey instrument was
finalized in English and Spanish after it was piloted on four
patients.

Outcomes were calculated from the following self-
reported measures: the proportion of subjects receiving
and understanding urine specimen collection instructions,
frequency of each instruction they received, if any, and urine
collection steps they actually performed.

We used STATA software (version 11.1, Stata Corp,
College Station, Texas, USA) for all analyses.

Table 1. Demographics and health literacy (N=74).

Number (%)

Age (median IQR) 35 (27-54)
Ethnicity
African American 25 (34)
Latino 32 (44)
Other 16 (22)
Education
Eighth grade or less 14 (19)
Some high school 10 (14)
Completed high school 18 (24)
Greater than high school 30 (41)
Confident filling out medical forms
(health literacy)
Quite a bit or extremely 48 (66)
Somewhat 9(12)
A little or Not at alll 16 (22)

IQR, Iinterquartile range
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Table 2. Survey results for urine collection questions (total N=74).

Number Percent 95% CI
Reported receiving instructions 45 61 50-72
Reported not receiving 29 39 28-51
instructions
Self-reported understanding of
instructions (N= 45)
Understood instructions
Yes 43 96 90-100
No 2 4 0-10
How well understood*
Completely 37 82 71-93
Most 3 7 0-14
A little 0-10
What instructions subjects
recalled receiving (N=45)
Wash hands 26 58 43-72
Void into toilet then stop 16 36 22-50
Part labia 7 16 5-26
Void into cup until half full 33 73 60-86
Finish voiding into toilet 12 27 14-40
What steps subjects reported
doing (N=74)
Washed hands 44 59 48-71
Voided into toilet then stopped 33 45 33-56
Parted labia 11 15 7-23
Voided into cup until half full 58 78 69-88
Finished voiding into toilet 37 50 39-61

*Missing data from 1 subject who answered she understood
instructions.
Cl, confidence interval

RESULTS
One hundred and twenty-nine patients met eligibility
criteria and were approached to participate in the study, of

whom 89 (69%) consented and completed the survey (Figure).

Fifteen patients (12%) were excluded because their urine was
collected by bladder catheterization only or it was unclear
whether a voided specimen had also been obtained. Seventy-
four subjects were included in the analysis. There were 50
nurses primarily involved in the care of these 74 subjects, and
no single nurse cared for more than four subjects.

Demographic characteristics and health literacy are
summarized in Table 1. Twenty-five percent of subjects
answered that they were only “somewhat,” “a little,” or “not
at all comfortable” filling out medical forms by themselves,
indicating limited or marginal health literacy.®

Twenty-nine subjects (39%; 95% CI 28-51) reported
not receiving any instructions on how to collect their urine

129 patients met
eligibility criteria

————> 40 patients did

not consent

> 10 patients -
urine collected
by catheter only;
5 patients -
unclear if they

provided voided
74 subjects provided voided specimen in
specimen, consented and addition to that
completed survey collected by

/\ catheter

45 (61%) reported 29 (39%) reported
receiving not receiving
instructions instructions

h 4

Questions on self-
reported understanding

y

Questions on what
instructions were
heard

/

Questions on self-
reported behavior
(N=74)

Figure. Study flow.

specimens (Table 2). Among the 45 subjects who reported
receiving some instruction, 37 (82%; 95% CI| 71-93) stated
they understood them completely. Sixteen of 45 (36%; 95% ClI
22-50) reported being instructed to urinate first into the toilet
(a minimum requirement for midstream collection), and seven
(16%; 95% CI 5-26) reported being told to part the labia. Six
subjects (13%; 95% CI 3- 23) recalled being told to do both
these essential steps.

With regard to what steps they actually performed, 33 of
74 (45%; 95% CI 33-56) reported urinating first into the toilet,
11 (15%; 95% CI 7-23) reported parting the labia, and 11
(15%; 95% CI 7-23) reported doing both.

According to their recall, some subjects performed MSPC
steps without being instructed, and others failed to perform
the instructions they did receive. However, subjects instructed
to do a step were significantly more likely to perform it than
those not receiving the instruction: for urinating first into the
toilet, 85% versus 24% (p=0.004); for parting the labia, 71%
versus 8% (p=0.001).

DISCUSSION
Urine tests for diagnosis of infection are unique in that
test accuracy is thought to depend on how the specimen is
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collected, yet often the specimen is collected by the patient
with no direct supervision. Meanwhile, diagnostic testing

is increasingly initiated at the point of triage, where there is
minimal regard for pre-test probabilities and not enough time
or personnel to provide careful patient instructions.

To our knowledge, this is the first study addressing the
issue of instructions for urine specimen collection in the ED.
We found that female patients with indications for MSPC
urine collection often did not recall being instructed on,
or performing, the important steps in MSPC. The results
suggest that nursing difficulties were more to blame than
patient issues, such as poor understanding or an inability
or unwillingness to carry out MSPC. While the study’s
generalizability may be limited and the survey methodology
unstable, we suspect our findings reflect the reality in most
EDs.

In the broadest sense, this study illustrates the inherent
difficulty implementing a seemingly simple ED process
of care by way of a nursing protocol. We discovered that
communicating carefully and consistently with patients about
how to collect a diagnostic sample, based on a particular
physician order, in the midst of the ED nursing environment,
is a complex process. Nursing-related challenges that were
likely at play include difficulty successfully training all nurses
about the MSPC policy, competing nursing priorities that led
to rushed or omitted instructions, and the need to collect urine
shortly after triage before the specific indication (e.g., UTI
testing, STI testing, pregnancy testing) was known. While
our survey data cannot pinpoint the reason for the low rate of
successful MSPC urine instructions, the findings nonetheless
suggest areas for practice improvement and future research.

Practice improvements might include ongoing nursing
education that emphasizes the important components of
MSPC for UTI testing. If possible, nurses should ascertain
or anticipate the indication for urine testing before they give
collection instructions. Written MSPC instructions using
simple language and illustrations could be posted in female
patient bathrooms.

Alternatively, given the myriad potential barriers to
successful MSPC urine collection, it might be easier to adopt
diagnostic strategies that simply eliminate MSPC specimens.
In reproductive-age women with cystitis symptoms who have
no signs of pyelonephritis or vaginal symptoms, urine testing
for UTI is generally not needed, since pretest probability is so
high.” Physicians could be taught to base treatment decisions
in such cases on the history and physical alone, without
urinalysis. In the remainder of women with suspected UTI,
particularly those unlikely to understand or properly carry
out MSPC instructions, a catheterized specimen could be
obtained.

Our findings should spur further pragmatic ED studies
on the impact of urine collection instructions on urine test
performance. The two best studies examining the impact of
urine collection technique on urine culture contamination

enrolled only university or nursing students, and the
investigators themselves gave the collection instructions.
These studies came to different conclusions about the
importance of collection technique.*® Dipstick urinalysis of
midstream specimens, on the other hand, has been studied in a
real world outpatient setting, and shown to somewhat improve
UTI diagnosis.® However, it is still not known whether varying
specimen collection instructions, or eliminating instructions,
would have an impact on dipstick test accuracy. The study
we would like to see would compare the difference in urine
dipstick accuracy and the rate of urine culture contamination,
among female ED patients randomized to written MSPC
instructions versus no instructions.

Further complicating the issue of urine specimen
collection in sexually active women is the increasing use
of urine nucleic acid amplification tests (NAAT) for STI
screening.’® In contrast to testing for UTI, urine specimens
for NAAT should be maximally contaminated with vaginal
material. A first void sample, collected without parting the
labia, is therefore recommended.™ Thus far there has been
almost no discussion in the emergency medicine (EM)
literature about this dramatic difference in optimal urine
collection technique between UTI and STI testing, and how it
should affect testing strategies. One non-EM report suggested
that women be instructed to collect a first void specimen in
one cup, stop, then collect a MSPC specimen in a separate
cup.? This approach would certainly depend on detailed urine
collection instructions, and our results suggest it is therefore
unrealistic for the ED. Another solution is to use self-
administered vaginal swabs for NAAT,**which would obviate
the need for anything other than MSPC specimens. To the
extent that urine NAAT for STI do become more widespread
in EDs, it strengthens the case for abandoning MSPC
altogether and basing UTI treatment decisions on history and
physical alone, or on catheterized specimens.

LIMITATIONS

The study has a number of limitations. Foremost is the
possible lack of generalizability of our results from a single
center to other EDs. The professional and clinical environment
that our nurses face at this busy county facility may have a
unique effect on how they deliver instructions to patients.
Similarly, characteristics of our patient population and our
ED physical plant (such as the bathrooms) might have a
unique impact on how well patients can recall instructions
or properly perform specimen collection. The health literacy
of our population, however, appears to be similar to that of a
multicenter ED sample in Boston.*

Since about 30% of patients approached did not
participate, the survey results may not accurately reflect the
experience of the overall target population. In addition, a
survey that asks patients to recall a short set of instructions
that was part of a long clinical encounter, and to report
on their own behavior, may be unreliable. Unfortunately,
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there may be no other method besides a survey like this

for answering this study question, since directly recording

the nurse instructions would introduce unacceptable bias,

and actually observing urine collection is not feasible or
appropriate. To maximize recall, we did limit the time between
urine collection and survey administration.

To the extent that the study did accurately measure how
well nurses delivered the new MSPC instructions, it may have
been set up to find poor performance. Emphasis on parting
the labia and omission of perineal cleansing is likely different
from what many nurses were originally taught and have
practiced for years. Also, the study population was identified
on the basis of the physician orders, usually entered after
their history and physical. In cases where urine was collected
before orders, nurses may simply have had a different
impression, i.e., that UTI was not a concern. However, the
nursing protocol did specify to err on the side of requesting
MSPC when the indication was unclear.

Finally, this study does not prove whether consistently
delivering instructions for MSPC urine collection according
to a nursing protocol would actually result in better urine
collection technique by patients. Patients’ self-reported
behavior, however, did seem to be affected by the instructions
they recalled receiving.

CONCLUSION

In this ED, despite a nursing protocol, instructions for
MSPC urine collection frequently were not given, and patients
rarely performed the essential steps. The MSPC process may
be too complex to implement consistently in the ED. Further
research is needed to develop an evidence-based approach
to UTI testing in the ED that considers urine collection
technique.
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Introduction: Loading of thiamine prior to glucose administration during hypoglycemia to prevent
Wernicke’s encephalopathy is routine in the prehospital setting. To date no study has looked at the
validity of this therapy.

Methods: We evaluated a retrospective cohort of 242 patients who received intravenous glucose for
hypoglycemia comparing those who received thiamine supplementation versus those who did not.
Study endpoints were heart rate, blood pressure, Glasgow Coma Scale (GCS), reentry into the 911
system, and emergency department (ED) discharge rates.

Results: There were no significant differences between the thiamine, and without-thiamine groups.
All patients were discharged neurologically intact or were alert and oriented when refusing transport
to the hospital. None of the 242 patients re-called 911 within the immediate 24-hour period or
returned to the ED.

Conclusion: To our knowledge this is the first study in the literature which evaluated the use of
thiamine with glucose to prevent Wernicke’s encephalopathy in the prehospital setting. We found
that routine administration of thiamine with glucose did not result in differences in respiratory rate,
systolic blood pressure, GCS or ED hospital discharge rates. Until further research is done to
validate our results emergency medical services leadership should consider whether the routine
use of thiamine in the prehospital setting is appropriate for their system. [West J Emerg Med.
2012;13(5):406-409.]

INTRODUCTION depletion by driving the pyruvate dehydrogenase reaction, it

Wernicke’s encephalopathy is a neurological condition
characterized by confusion, opthalmoplegia, and cerebellar
ataxia.*Tt is caused by a deficiency of intracellular thiamine
(vitamin B1), which is necessary for normal glucose
utilization. Thiamine serves as a cofactor for pyruvate and
a-ketoglutarate dehydrogenase reactions, which produce
adenosine triphosphate (ATP).2 Without it intracellular energy
deficits would increase, eventually leading to cell death. To
prevent this, the body can store up to 30-50 mg of thiamine
and requires only1-2 mg of thiamine per day to function
properly.2 While alcohol consumption may accelerate thiamine

would take at least 4-6 weeks to exhaust the body’s natural
thiamine stores by malnutrition alone.® Acute hypoglycemic
episodes occur most commonly in diabetic patients and

are associated with inadequate food intake, increased
physical exertion, medication interactions or sepsis. These
patients would not require routine thiamine loading unless
they are at risk for thiamine deficiency. The requirement
that administration of thiamine should always precede the
administration of glucose to prevent the precipitation of
acute Wernicke’s encephalopathy is unfounded.* A Cochrane
review determined insufficient evidence of the efficacy of
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thiamine for the treatment of Wernicke-Korsakoff syndrome,
stating recommendations about the dosage and duration
are acknowledged to be arbitrary. The reviewconcluded
that there is insufficient evidence to guide clinicians in the
dose, frequency, route, or duration of thiamine treatment for
prophylaxis against or treatment of Wernicke’s due to alcohol
abuse.®

Current Advanced Life Support (ALS) protocols in many
states require that all acutely hypoglycemic patients receive
intravenous (1V) thiamine before the administration of glucose
to prevent the development of Wernicke’s encephalopathy.® In
our review of national protocols, we were able to find 24 that
routinely give thiamine prior to glucose. Recommendations
of thiamine loading prior to glucose administration were
formulated after Watson et al. published an article in 1981
detailing four case reports of patients who developed
Wernicke’s encephalopathy after glucose loading without
thiamine administration.” Each of these patients, however, had
been suffering from an episode of acute hypoglycemia related
to chronic malnutrition. These patients developed Wernicke’s
hours after receiving glucose and all 4 had complete
resolution of their neurological symptoms when thiamine was
administered later in the hospitalization.® Recent case reports
of patients with Wernicke’s have shown similar results.1°

Our state spends approximately 40,000 dollars annually
on prehospital thiamine injections for routine loading in
all hypoglycemic patients regardless of alcoholism or
malnutrition history. The potential benefit of this cost has not
been assessed in an empiric way, nor been weighed against
the added risk for prehospital providers and patients due to
the additional needle stick required for the thiamine. These
guidelines may even be detrimental to patients in situations
when glucose is delayed in order to administer thiamine. In
addition, although uncommon, anaphylaxis from IV thiamine
can occur, with life-threatening consequences.'**?

In this study we hypothesize that patients would have no
difference in physiological parameters, including mental status,
when treated with glucose alone vs. thiamine with glucose.

METHODS

The study is a retrospective cohort. It has been approved
by our university’s institutional review board, which has a
subcontract with our hospital. No patient consent was required
by the IRB due to the de-identified nature of the data.

This study was conducted in an urban setting at a Level
I trauma center. The county population of approximately
800,000 residents is made up of 68.4% Caucasian, 13.9%
Asian, 13.6% Hispanic, and 9.1% African-American residents.
The county occupies 323 square miles with a combination
of cities and suburban communities. The emergency medical
services (EMS) system is 2-tiered, comprised of a combination
of paid and volunteer basic life support (BLS) units and paid
hospital-based Advanced Life Support (ALS) that contain
2 paramedics per unit. Based out of our hospital, there are

8 BLS units and 6 ALS units that respond to approximately
30,000 dispatches per year, 6,500 of these being treated by
ALS.

In our system, glucose is administered in the form of
50% dextrose containing 25 grams for patients over the age
of21. In patients over the age of 2, 25% dextrose is given.
One hundred mg of thiamine can be administered either
intramuscularly or intravenously. We have glucometers on
all ALS units with protocols for dextrose replacement if the
glucometers indicates capillary blood glucose (CBG) is less
than 70mg/dl.

As no previous studies have shown the incidence of
Wernicke’s induction with glucose administration, we selected
a consecutive sample of 242 patients who were treated by ALS
for hypoglycemia between May 1, 2008 and August 11, 2009.

The search terms “hypoglycemia” and “IV glucose” were
used in our electronic medical record (EMR) (www.emscharts.
com, Atlanta, Georgia). This database was cross-referenced
with the ED database, Sunrise Clinical Manager (SCM)
(Eclipsys Corporations, Atlanta, Georgia) to investigate
outcomes data.

All patients who were administered thiamine received 100
mg V. Patients received glucose in the form of D50 if above
21 and D25 if above 2 years of age. No patients in our study
were less than 2.

In choosing outcome measures we reviewed case reports
of Wernicke’s encephalopathy for signs and symptoms
that might be captured in routine EMS charting. Our
review identified abnormal vital signs being induced by
the carbohydrate load of glucose as an early predictor of
Wernicke’s encephalopathy. These endpoints are routinely
measured by prehospital care providers. Opthalomoplegia
and ataxia are not documented routinely nor are they taught
in our paramedic programs, but the Glasgow Coma Scale
(GCS) has been shown to have high inter-rater reliability,
is predictive of changes in mental status, and is routinely
captured in EMS charts. GSC was our primary outcome with
changes in heart rate, respiratory rate, and blood pressure as
secondary outcomes. We also evaluated rates of discharge and
reentry into the 911 system for patients who refused transport
to the hospital. We estimated that a decrease in GCS of > 1,
an increase in systolic blood pressure (SBP) > 10mmHG, and
a heart rate increase by 20 to indicate a clinically significant
change.

We calculated simple means and standard deviations
of health indicators were calculated at each individual time
point for patients administered and not administered thiamine.
Means and standard deviations of percent changes in these
health indicators were also calculated.

We used linear models to examine the effects of
administration of thiamine (versus not) on changes in health
indicators, adjusting for age and gender. Age- and gender-
adjusted mean percent changes are presented along with
95% confidence intervals. We conducted sensitivity analyses
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Table. Pre- and post-treatment means, standard deviations, and percent changes. Estimates, 95% confidence intervals (Cl) and
p-values are given for adjusted mean percent changes in each measure.

With or without

Difference* in % change,

Health Indicator Thiamine Mean (SD) N adjusted for age & gender
Before After Percent (%) change Estimate (CI) N, p-value
Systolic Without 150.0 (23.9) 28  142.8 (23.9) 30 -3.8 (13.2) 27 -3.0 (-9.2, 3.1) 197, 0.33
With 144.3 (25.3) 174 141.7 (25.8) 187 -0.7 (15.2) 170 --
Diastolic Without 77.8 (16.1) 27 81.1 (14.0) 30 6.1 (21.5) 26 4.6 (-4.6,13.8) 192, 0.32
With 78.0 (15.1) 171  77.0 (16.3) 185 1.3 (22.1) 166 --
Heart Rate Without 81.2 (16.8) 30 78.4 (14.0) 30 -2.5(11.1) 29 -4.2 (-9.6, 1.3) 211, 0.14
With 80.2 (16.6) 185  81.0 (16.5) 188 1.6 (14.3) 182 -
Respiratory Rate Without 17.8 (3.5) 28 17.5(1.7) 30 -0.1 (12.6) 28 -2.4 (-8.8, 4.0) 209, 0.46
With 16.9 (3.3) 186 17.0 (2.2) 186 2.5(16.3(181 --
GCs Without 10.8 (3.1) 30 14.7 (0.8) 29 54.7 (75.7) 29 -22.8 (-61.5, 15.9) 210, 0.25
With 9.8 (3.6) 191 14.5(1.9) 181 76.9 (101.0) 181 -

* Without minus with; SD, standard deviation; GCS, Glasgow Coma Scale

excluding individuals who were administered Thiamine after
D50 from the analyses described.

Because percent change in GCS was not normally
distributed, we used a non-parametric analysis of variance as
a sensitivity analysis. Specifically, we used a Kruskal-Wallis
test to examine differences between the Thiamine and non-
Thiamine groups in percent change in GCS. The significance
of the effect of Thiamine derived from the Kruskal-Wallis
test was similar to that reported from the linear model (data
not shown).

We used the SAS software (SAS system for Windows,
version 9.1.3; SAS Institute Inc, Cary, North Carolina) for all
analyses.

RESULTS

During the 15-month study period 242 hypoglycemia
patients were treated for hypoglycemia. Two hundred five
patients (84.7%) received a loading dose of thiamine, while
37 (15.3%) did not receive the loading dose.

Means and standard deviations of pre- and post-
treatment means are presented in Table. Also presented are
the adjusted percent changes. There were no significant
differences between the thiamine and no thiamine groups.

Of the 242 patients evaluated, 180 refused transport to the
hospital. They signed an “against medical advice” (AMA) form
after their mental status return to baseline (as measured by GCS).
Sixty-two patients (25.6%) were transported to the hospital. All of
these patients were discharged neurologically intact from the ED
or the hospital. None of the patients were clinically intoxicated as
subjectively judged by EMS. None of the 242 patients reentered
the 911 system within 24 hours or returned to the original ED.

DISCUSSION

State guidelines for thiamine administration to the
hypoglycemia patients are inconsistent. Some use it in every
case of hypoglycemia, others give it only to the malnourished,
and a few do not give thiamine at all. Despite these state-to-
state discrepancies in protocols, overall cases of dextrose-
induced Wenicke’s encephalopathy are exceedingly rare.
Administering it to only those patients at the highest risk
for developing Wernicke’s would be the most efficacious
strategy for treating hypoglycemia in the prehospital setting.
Administering thiamine to only this subset of patients in the
prehospital setting would reduce both costs and needle stick
injuries. None of our patients who received thiamine were
judged to be acutely intoxicated;however, it is possible that
chronic alcoholism or other malnourished states existed.

LIMITATIONS

Our study is limited to a single institution in our specific
geographic region. EMS systems in various locations could
produce different results. However, we do not believe that
hypoglycemia would present differently in various locations.

A limitation of this study was loss to follow up after
patients were successfully relieved of their hypoglycemic
symptoms. We know that none of them re-entered the 911
system, but cannot exclude that they were seen by providers
outside this system. Seventy-four percent of the patients we
studied refused medical attention after ALS resolved their
symptoms with either thiamine and dextrose or just dextrose.
However, were able to verify that none of the “refusing
medical attention” group returned to our ED within 24 hours.
It is possible that patients could have developed Wernicke’s

Western Journal of Emergency Medicine

408

Volume XII1I, no. 5 : November 2012



Merlin et al

Comparison of Prehospital Glucose

after discharge from the ed. We were only able to follow-up
patients returning to our ED and not surrounding hospitals.

All patients should have received thiamine under
state standing orders. It is possible that those not receiving
thiamine were sicker as determined by the paramedic and
they subsequently did not have time to draw up the thiamine
and inject it. Thiamine is under standing orders in the state.
Paramedics must make contact with the base-station physician
at some point during standing orders, which include dextrose
and then thiamine. The paramedic can make an individual
decision when to contact the base-station physician. If base
station contact is made prior to administration of thiamine
then it is the physician’s discretion whether to give it to the
patient.

We only used the search terms “IV and glucose.” It is
possible that patients were missed in our EMR secondary
to improper data input. Since our system uses drop down
menus, a few potential patients were lost. In addition we
only searched data using IV. It is possible that some patients
received oral glucose loading and resolved without IV access;
however, we believe this is rare since oral glucose loading is
not under state standing orders.

Lastly, we used GCS as a measure of mental status
because it was available. Since the initial sign of Wernicke’s
may be confusion it could cause changes in the GCS.
However we acknowledge that GCS may decrease for other
reasons than confusion.

In our study, hypoglycemic patients treated by ALS had
the same neurological outcomes after glucose administration
regardless of the inclusion of thiamine. On follow up, all
62 patients brought by ALS into our facility had complete
resolution of their symptoms, 9 of whom had not received
prehospital thiamine. This is because most patients receiving
the thiamine with glucose regimen are suffering from a
complication of diabetic treatment and are not chronically
malnourished or alcoholics. These patients require immediate
glucose administration; therefore, delays due to thiamine
administration, or the potential for anaphylaxis from thiamine,
can be detrimental to patient outcome.

Given the rarity of Wernicke’s encephalopathy, with no
known determination of incidence, we likely have not studied
sufficient patients to exclude this complication of dextrose
administration. It remains possible that thiamine may indeed
be necessary to avoid this condition. We did not specifically
search for the ED diagnosis of Wernicke’s encephalopathy,
instead using vital signs and GCS as surrogate diagnostic
markers.

CONCLUSION

This is the first study in the literature known to us
which evaluated the use of thiamine with glucose to prevent
Wernicke’s syndrome in the prehospital setting. We found that
routine administration of thiamine with glucose did not result
in differences in respiratory rate, SBP, GCS or emergency

department hospital discharge rates. Until further research is
done to validate our results EMS leadership should consider
whether the routine use of thiamine in the prehospital setting
is appropriate for their system.
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preference for ED use.

Introduction: African-Americans are more likely than Caucasians to access healthcare through the
emergency department (ED); however, the reasons behind this pattern are unclear. The objective
is to investigate the effect of race, insurance, socioeconomic status, and perceived health on the

Methods: This is a prospective study at a tertiary care ED from June to July 2009. Patients were
surveyed to capture demographics, healthcare utilization, and baseline health status. The primary
outcome of interest was patient-reported routine place of healthcare. Other outcomes included
frequency of ED visits in the previous 6 months, barriers to primary care and patient perception of
health using select questions from the Medical Outcomes Study Short Form 36 (SF-36).

Results: Two hundred and ninety-two patients completed the survey of whom 58% were African-

American and 44% were uninsured. African-Americans were equally likely to report 3 or more visits
to the ED, but more likely to state a preference for the ED for their usual place of care (24% vs.
13%, p < 0.01). No significant differences between groups were found for barriers to primary care,
including insurance. African-Americans less often reported comorbidities or hospitalization within
the previous 6 months (23% vs. 34%, p = 0.04). On logistic regression modeling, African-Americans
were more than 2 times as likely to select the ED as their usual place of healthcare (OR 2.24, 95%
Cl 1.22 - 4.08).

Conclusion: African-Americans, independent of health insurance, are more likely than Caucasians

to designate the ED as their routine place of healthcare. [West J Emerg Med. 2012;13(5):410-415.]

INTRODUCTION

The emergency department (ED) has become the “safety
net of health care” for the indigent and uninsured who often
lack a primary medical provider. ! The observation, however,
that compared to Caucasians, African-Americans more
often lack a usual source of healthcare and use the ED out of
necessity for non-emergent medical concerns is controversial.**
The medical literature cites limited access to care, lower quality
of care, and evidence of distrust toward medical providers as
potential sources of the racial gap in ambulatory care.>°

In fact, minorities are more likely to be uninsured and

comprise a disproportionate share of patients enrolled in
publicly funded health programs.2** Moreover, cost barriers
or lack of insurance coverage impede minorities’ access to
adequate primary care.! Such difficulty in accessing primary
care is problematic and contributes to the 23.1% rise in ED
visit rate observed from 1997 to 2007, most significant among
Medicaid and African-American patients.*?> However, beyond
these traditional barriers to primary care, it is essential to
consider the impact that patients’ baseline health and preference
for site of care have on ED use.

This pilot study aims to evaluate the effect of race,
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insurance status, age, and socioeconomic factors on patient
preference for routine place of care. We then define the extent to
which barriers to primary care and baseline health influence use
of the ED. Understanding patient preferences in the ambulatory
setting is necessary to inform the discourse on healthcare reform
and to establish future interventions that would improve access
to primary care, and thereby reduce ED overcrowding.'?

METHODS

This prospective study employed a cross-sectional survey
design and included patients visiting the ED over a 2-month
period, from June to July 2009. To obtain a representative
sample of patients, research assistants staffed the ED Monday
through Saturday for 24 hours per week between the hours
of 8am and midnight. Patients were excluded if they were <
19 years old, did not speak English, had a chief complaint of
altered mental status, or if they were triaged at higher acuity
levels I or 1l. Eligible patients were approached in the ED
waiting room for participation in the study and provided written
informed consent. We obtained approval for the study from the
Institutional Review Board.

A 30-question survey inquired of patients’ demographics,
use of the healthcare system, and perception of general health.
To assess ED use, participants were asked how many times they
had frequented the ED in the previous 6 months, including the
visit on the day of study enrollment, and where they preferred
to receive medical care, given the choice of physician’s office,
community clinic, ED, or no regular place of care. Three
potential barriers to primary care: paying for healthcare,
obtaining transportation to the hospital, and taking time off
work were assessed using a 4-point Likert scale with 1 = Not
difficult at all and 4 = Very difficult, as previously described.*
Health status was evaluated based on select questions from
the Medical Outcomes Study Short Form 36 (SF-36), patient-
reported comorbidities, smoking status, and hospital admission
in the preceding 6 months. From the SF-36, a well-described,
reliable and validated survey to examine disease burden, we
included all 6 items from the general health scale.® The survey
also assessed current presentation to the ED, inquiring of
patients’ chief complaint, severity and novelty of complaint, and
route of referral.

We primarily evaluated preferred place of healthcare,
comparing physician’s office, health clinic, the ED, and no
routine place with respect to race and insurance status. Other
outcomes of interest were similarly stratified and included
frequency of ED visits, barriers to primary care, and perception
of overall wellbeing. Participants’ medical records were
accessed to verify patient-reported insurance status, chief
complaint and to obtain their final disposition.

For analysis purpose, patient race was classified as
Caucasian or African-American. Asian and Hispanic patients
were excluded as only 9 were identified in our study.

Also, for usual place of healthcare, physician’s office and
community health clinic were grouped as 1 category since

both establishments provide continuity in medical records, in
contrast to the 58 % of frequent ED users in 1 study who visited
2 or more different EDs in a 12-month period.t* We performed
statistical analysis using SAS 9.1.3 (SAS Institute, Cary, NC).
Categorical variables were evaluated using chi-square or Fisher
exact tests. Significance was set at a p-value < 0.05.

We created a logistic regression model using usual place
of healthcare as the outcome, specifically by combining the
ED and no routine place of healthcare, and response variables
as race and insurance status. As observed in the literature,

Table 1. Characteristics of the emergency department (ED) study
population according to race.

Caucasian AA
n=124 n=168
Characteristics n (%) n (%) P value
Age 0.07
19to 31 34 (27) 70 (42)
321045 38 (31) 42 (25)
46 to 65 40 (32) 47 (28)
65+ 12 (10) 9 (5)

Female sex 62 (50) 119 (71)  0.0003*

Education level 0.01*
No high school 25 (21) 22 (13)

High school graduate 59 (49) 111 (67)
College graduate 36 (30) 33 (20)

Annual household income 0.0003*
< $20,000 53 (46) 98 (67)
$20,001-40,000 23 (20) 33(22)
$40,001-60,000 20 (18) 10 (7)
$60,001-100,000 12 (11) 5 (3)
> $100,000 6 (5) 1(1)

Health insurance 0.64
Private/Medicare 52 (42) 66 (39)

Medicaid 21 (17) 24 (14)
None 51 (41) 78 (46)

Living situation 0.22
Live alone 21(17) 43 (26)

Live with family or friends 94 (77) 115 (69)
Other 7 (6) 9 (5)

Referral to ED 0.0006*
Self 79 (66) 139 (84)

Phone- nurse/physician 33 (28) 24 (15)
Physician office visit 8 (7) 2(1)
Employed 46 (37) 61 (37) 0.95

AA, African American
* Statistically significant
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the ED where this study was conducted functions as a safety
net of healthcare for individuals without a regular source of
care, supporting the decision to combine the two options for
analyses.'” We made adjustments for potential confounders,
including age, gender, greater than 3 previous ED visits, and
admission status. Household income and education level were
not significantly associated with usual place of healthcare, so
these variables were not included in the model.

RESULTS

Two hundred and ninety-two patients met inclusion criteria;
58% were African-American and 44% had no insurance.
Group characteristics by race are shown in Table 1. African-
American respondents were more likely to be female, to earn
an annual income less than or equal to $20,000 and to arrive at
the ED without referral from a nurse or doctor. There were no
significant differences between racial groups with respect to
age, health insurance, employment rate, or living situation.

Patients’ preference for usual place of healthcare by race
and insurance status are shown in Figure 1 and Figure 2,
respectively. African-Americans were significantly more likely
than Caucasians to prefer the ED for their medical care (24%
vs. 13%, p < 0.01). With respect to insurance status, 28% of
uninsured patients selected the ED for their usual place of
care, a significantly higher proportion than Medicaid patients
(16%) and Private/Medicare patients (11%) (p = 0.001).
Likewise, uninsured patients more often chose no usual place of
healthcare as compared to insured patients (33% vs. 13%).

Patient-reported number of ED visits in the 6 months
preceding study enrollment is shown in Table 2. Overall,
38% of patients reported 3 or more visits to the ED. African-
Americans were equally likely to report 3 or more visit to the
ED as Caucasians (41% vs. 34%, p = 0.36). Likewise, insurance
status (p = 0.33) or age (p = 0.57) was not significantly
associated with frequency of ED visits. As compared to
uninsured and Medicaid patients, Private/Medicare respondents
frequented the ED least often with 41% reporting 1 visit and
31% reporting 3 or more visits. Usual place of healthcare and
recent hospitalization were significant predictors of frequent ED

100% -
80% -
60%

H Caucasian

40% African-American

24%

20% - 13% 1 1
0% += ‘ ‘ s

None

Physician's ED
Office/Health
Clinic
Figure 1. Patient-reported usual place of health care by race.

Table 2. Patient-reported emergency department (ED) visits in
the last 6 months.

lvisit 2 visits 23 visits
n=100 n=80 n=110
Variables n (%) n (%) n (%) P value
Race 0.36
Caucasian 48 (39) 34 (27) 42 (34)
African-American 52 (31) 46 (28) 68 (41)
Insurance Status 0.33
Private/Medicare 48 (41) 33(28) 37 (31)
Medicaid 14 (32) 12 (27) 18 (41)
None 38(30) 35(27) 55 (43)
Age 0.57
19t0 31 40 (38) 29(28) 35(34)
321045 22 (28) 22 (28) 34 (44)
45 to 65 29 (33) 22(25) 36(41)
65+ 9(43) 7(33) 5(24)
Gender 0.66
Female 60 (33) 53(29) 67 (37)
Usual place of healthcare 0.0002*
Physician’s office/ 74 (41) 50 (27) 58 (32)
Health clinic
ED 5(9) 17 (31) 33(60)
No usual place 21(41) 13(25) 17 (33)
Self-referral to ED 80 (37) 56 (26) 81 (37) 0.81
Hospital admission <0.0001*
In last 6 months 9(12) 20 (26) 47 (62)
* Statistically significant
100% 1
80% A B Private/Medicare
Medicaid

o -
60% ® Uninsured

40%

20%

0% +=
None

Physician's ED
Office/Health Clinic

Figure 2. Patient-reported usual place of health care by insurance
status.
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Table 3. Patient-reported health status according to race.

Patient race

Caucasian AA p
Comorbidities N (%) N (%)
Obesity 28 (23) 27 (16) 0.14
Hypertension 46 (38) 72 (43) 0.36
Diabetes mellitus 18 (15) 28 (17) 0.65
Asthma 19 (16) 21 (13) 0.46
COPD 5(4) 2(1) 0.11
Myocardial infarction 12 (10) 3(2) 0.002*
Stroke 8 (7) 4(2) 0.08
Depression 38 (31) 26 (16)  0.002*
Seizure disorder 7 (6) 9(5) 0.88
Cancer 13 (11) 6 (4) 0.02*
Chronic pain 34 (28) 29 (17) 0.03*
Smoking 0.01*
Current smoker 56 (45) 46 (28)
Previous smoker 9(7) 15 (9)
Hospital admission
In last 6 months 40 (34) 37 (23) 0.04*
For current ED visit 20 (16) 23 (14) 0.56
Perception of health (SF-36
questions)
Overall health (qualitative) 0.31
Excellent/ Very good 20 (17) 39 (24)
Good 42 (35) 55 (34)
Fair/Poor 58 (48) 69 (42)
True statements':
“l get sick a little easier 35 (30) 43 (27) 0.8
than other people.”
“I expect my health to get 32 (28) 16 (10) <0.0001*
worse.”
“I am as healthy as 39(34) 77(48)  0.004*
anybody | know.”
“My health is excellent.” 30(26) 73(46) 0.0003*

AA, African-American; ED, emergency department
* Statistically significant
TOther individuals answered either false or, “ | don't know.”

use. Patients who routinely visit a physician’s office or health
clinic were significantly less likely to report 3 or more visits to
the ED than those patients who designate the ED as their usual
place of healthcare (32% vs. 60%, p = 0.0002). Of patients who
reported hospitalization in the previous 6 months, 62% reported 3
or more visits to the ED while 12% reported 1 visit (p <0.0001).
Patient-reported health status by race is shown in Table 3.
African-American patients less often than whites reported a
previous myocardial infarction, depression, cancer, chronic
pain, or a smoking habit. Compared to African-Americans,
Caucasians more often reported a hospital admission within
the previous 6 months (23% vs. 34%, p = 0.04); however, final
disposition for this ED visit did not differ significantly between

Table 4. Multivariable analysis of preference for the emergency
department(ED) for care.**

Variables Odds ratio (95%Cl) p

Race

Caucasian Reference group

African-American  2.24 (1.22- 4.08) 0.002*
Insurance

None Reference group

Medicaid 0.242 (0.105-0.555) <0.0001*

Private/Medicare 0.154 (0.076-0.313) <0.0001*

* Statistically significant

**Controlled for age, gender, number of previous ED visits, and
admission status.

Cl, confidence interval

racial groups (p = 0.56). Select questions from the SF-36 form
showed that African-Americans were less likely than whites

to expect their health to get worse (10% vs. 28%, p < 0.0001).
Also, compared to whites, African-Americans were more likely
to believe their health is excellent (p = 0.0003) or that they are
as healthy as anyone else (p = 0.004). Analysis of barriers to
primary care found no significant differences between racial
groups for payment, transportation, or taking time off work
(data not shown).

Multivariable analyses revealed that race (p = 0.002) and
insurance status (p < 0.0001) were independent determinants for
usual place of healthcare following adjustment for confounders,
including age, gender, greater than 3 previous ED visits, and
admission status (Table 4). There was no significant interaction
between these factors influencing healthcare choice of the
patient. Compared to Caucasians, African-Americans were
more than 2 times as likely to select the ED or no routine place
of care as their usual place of healthcare (odds ratio 2.24, 95%
confidence interval 1.22- 4.08).

DISCUSSION

Our study demonstrates that compared to Caucasians,
African-Americans are significantly more likely to select the ED
for their usual place of care or report that they have no routine
place of healthcare. Importantly, the racial disparity does not
appear to result from differences in health insurance, barriers to
primary care or patient perception of health. Uninsured patients
similarly comprised a disproportionate share of patients who
lack a usual place of care or use the ED routinely for medical
concerns. After adjustment for age, gender, number of previous
ED visits, and admission status, race and insurance remained
significant, independent determinants of usual place of
healthcare. Such findings highlight the complexity of healthcare
reform and imply that insurance coverage for all individuals
does not guarantee a change in patterns of access to care.

Our findings are in accordance with several studies, which
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found that African-Americans, and Medicaid and uninsured
patients are less likely to have ongoing primary care.**>¢ Figure
2 reaffirms previously published data that the ED serves as the
chief medical provider for the uninsured. Such data emphasizes
to healthcare policymakers the need for improved insurance
coverage and its potential benefits on healthcare delivery.
Also, similar to our results in Figure 1, Baker et al.* observed
that African-Americans were more likely to identify the ED as
their regular source of care, and Caucasians typically select a
private physician as their routine provider. Previous research,
however, cites traditional determinants of healthcare: age,
health insurance, and access barriers as the basis for selecting
the ED over a primary care facility, which our data did not
support.**517 Also, in contrast to our findings, several studies
found a significantly higher number of ED visits reported by
African-Americans, uninsured patients, and other payment
gI’OUpS.""lS'”'ls

Such apparent inconsistencies may be explained by study
design, specifically how one defines outcome variables. In
our study, we defined barriers to primary care by measuring
3 common parameters: payment, transportation, and time off
work; however, sociocultural factors, child care concerns,
availability of local providers or, as 1 study demonstrated,
distrust of healthcare providers can impede access to primary
care and inform patients’ preference for site of care.®In
support of our findings, 1 survey study employed the same
definition of access barriers and found that independent
of race, patients reported difficulties in all parameters, yet
African-Americans were more likely than Caucasians to report
use of the ED for their health concerns.* Moreover, Gornick
et al*® showed that minorities, despite having Medicare, have
higher use of acute care services than white patients with
Medicare.

We can speculate the reasons underlying an association
between site of care and patient populations. For uninsured
patients, it seems plausible that the ED is the only alternative
place for care. Indeed, the percentage of physicians providing
charity care has dropped in recent years and the Emergency
Medical Treatment and Active Labor Act (EMTALA) ensures
that vulnerable populations receive medical care, regardless
of ability to pay.? The concept of usual place of healthcare
in the African-American population is less clear. Our study
could not explain the difference between races by health
insurance, barriers to primary care, or patient perception of
health; however, unmeasured factors must be considered.
Reasons for frequent ED use cited previously include unmet
medical needs, dissatisfaction with the choice of a primary
care provider, and anticipated expediency.?! Physician supply
in proximity to patient’s residence, the strength of the patient-
physician relationship, and sociocultural factors may also
account for racial differences in routine place of care.??
Moreover, disparity in patient presentation may contribute,
as a recent study in Archives of Surgery showed that after
controlling for socioeconomic status, African-Americans

were more likely than Caucasians to present with acute
hernia complications requiring emergent surgery.?? Despite
African-Americans disproportionately selecting the ED as
their routine place of care, as noted in Table 4, the African-
American patients in our study reported a similar frequency
of ED visits in recent months as white patients. The most
obvious explanation for this finding is that many factors

in addition to preferred place of healthcare influence an
individual’s frequency of ED use, including age, underlying
illnesses, and health emergencies. These variables, as well as
other unmeasured factors, may have narrowed any difference
in ED use among African-Americans and whites in our study
population. For 3 or more visits to the ED, the racial disparity
widened, although not statistically significant, and the reason
for this difference remains unclear. Perhaps, racial differences
for frequency of ED visits are only statistically evident among
patients who visit the ED at a rate greater than our study
examined.

LIMITATIONS

Our findings must be interpreted in the context of
several limitations. This single-site study surveyed a limited
patient population over a 2 month time block. The findings
may not generalize to other hospital locations, demographic
populations, or seasons of the year. We chose to include only
Caucasians and African-Americans because this racial makeup
reflects the majority of our ED population. Other groups
were difficult to include due to underrepresentation at our
ED. However, conducting a study with non-English speakers
and racial groups besides Caucasians and African-Americans
would reflect today’s multiracial society and provide a more
comprehensive answer to the study’s question. A survey
study limits participants to responses pre-constructed by the
research investigators; an interview would be less feasible
in the ambulatory setting, but this alternative method of data
collection could provide greater insight into the rationale
behind an individual’s health-seeking behavior. Patient-
reported data from a cross-sectional survey, moreover, is
difficult to verify and only represents the patient’s response at
the time the survey was completed.

CONCLUSION

Race, independent of insurance status, is a significant
predictor for where patients report they prefer to obtain
medical care. The finding that African-Americans prefer
to access care through the ED is informative to patient
counseling and the discourse on healthcare reform. From our
data it does not appear that providing insurance coverage
alone will change patterns of access to healthcare. This
study illustrates the need for patient education regarding the
appropriate uses of ambulatory care in African-American and
uninsured populations. Such a change in access to healthcare
would reduce patient volume in the ED and hospitalization
rates, improve face time between patient and provider, and by
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Introduction: Drug-seeking behavior (DSB) in the emergency department (ED) is a very common
problem, yet there has been little quantitative study to date of such behavior.The goal of this study was
to assess the frequency with which drug seeking patients in the ED use classic drug seeking behaviors
to obtain prescription medication.

Methods: We performed a retrospective chart review on patients in an ED case management program
for DSB. We reviewed all visits by patients in the program that occurred during a 1-year period, and
recorded the frequency of the following behaviors: complaining of headache, complaining of back
pain, complaining of dental pain, requesting medication by name, requesting a refill of medication,
reporting medications as having been lost or stolen, reporting 10/10 pain, reporting greater than 10/10
pain, reporting being out of medication, and requesting medication parenterally. These behaviors were
chosen because they are described as “classic” for DSB in the existing literature.

Results: We studied 178 patients from the case management program, who made 2,486 visits in 1
year. The frequency of each behavior was: headache 21.7%, back pain 20.8%, dental pain 1.8%,
medication by name 15.2%, requesting refill 7.0%, lost or stolen medication 0.6%, pain 10/10 29.1%,
pain greater than 10/10 1.8%, out of medication 9.5%, and requesting parenteral medication 4.3%.
Patients averaged 1.1 behaviors per visit.

Conclusion: Drug-seeking patients appear to exhibit “classically” described drug-seeking behaviors
with only low to moderate frequency. Reliance on historical features may be inadequate when trying to
assess whether or not a patient is drug-seeking. [West J Emerg Med. 2012;13(5):416-421.]

INTRODUCTION numerous reasons for which EP are hesitant to provide opiate
Pain is cited as the most common reason for visits to analgesia, concern for patients seeking medication for non-
the emergency department (ED).*2In 1997, 94.9 million therapeutic purposes is among the most common.*° Such
ED visits, accounting for 22% of all ED visits, resulted in patients are estimated to account for as many as 20% of all ED
the administration of pharmacotherapy for pain.* Despite visits, and are often labeled as “drug-seeking.” Furthermore,
the frequent use of pharmacotherapy, many studies have they often present with conditions that are difficult to evaluate
suggested that emergency physicians (EP) undertreat patients’  and easily feigned, such as headache, back pain, and dental
pain in what is termed oligoanalgesia.® While there are pain.81
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Despite their prevalence, there is no uniform method
established to identify these drug-seeking patients. Some ED
have developed habitual patient files and case management
programs to track patients with frequent use of emergency
care, while others have increased physician education as a
means to improving identification of these patients.810:12-16
Additionally, several screening methods (Screener and
Opioid Assessment for Patients with Pain - Revised, Opioid
Risk Tool, Current Opioid Misuse Measure, Diagnosis,
Intractability, Risk, and Efficacy inventory, and Addiction
Behaviors Checklis) have been developed to assist in
identifying problematic narcotic use in chronic pain patients.
However, these screening methods were developed in pain
clinics and may be lengthy, making them difficult to use in the
ED.'-2* Uniform among all of these approaches is the reliance
on the identification of drug-seeking behavior as a means
of identifying problem patients. Such behaviors frequently
cited as being present in ED patients include complaining of
headache, back pain, dental pain, requesting medication by
name, requesting a refill of narcotics, benzodiazepines, or
muscle relaxants (high risk medications for abuse[HRM]),
reporting HRM as having been lost or stolen, reporting
being out of HRM, reporting greater than 10/10 pain, and
requesting HRM parenterally. While there is a preponderance
of publications on the subject of drug-seeking patients, there
is very little literature that quantifies the prevalence of these
behaviors.10?52° By identifying the frequency of these drug-
seeking behaviors we can begin to understand whether our
current approach in identifying these patients is both effective
and substantiated.

Previously, we reported what we believe to be an
innovative study that provided quantitative data as to the
relative frequency of drug-seeking behaviors in patients
suspected of non-therapeutic use.?® This case- control study
proved instructive in identifying the most common classic
drug-seeking behaviors, which included requesting parenteral
medication and reporting greater than 10/10 pain. The study
did not, however, assess the prevalence of these classic drug-
seeking behaviors among drug-seeking patients. Our goal for
this investigation was to assess the frequency with which drug
seeking patients in the ED use classic drug-seeking behaviors
to obtain prescription medication.

METHODS

This study consisted of a retrospective chart review
performed at a 205-bed community hospital that receives
approximately 55,000 ED visits each year. The hospital is
located in a suburban area, in a city of approximately 30,000
people. The hospital also serves several neighboring cities,
serving a total of approximately 100,000 people in the area.
This study was given Institutional Review Board (IRB)
exemption by the hospital committee on research

The hospital ED has a case management program that
functions to assist in the care and management of difficult

patients in the ED, particularly those patients frequently
seeking emergency care for problems related to prescription
medication addiction. Patients may be considered for
enrollment in this program if they are identified as having

5 or more visits in a 1-month period or if any member of
the ED staff is concerned about repetitive use of the ED for
drug-seeking behavior. Furthermore, any patient identified
by the California Bureau of Narcotic Enforcement as having
committed prescription forgery or fraud is automatically
enrolled in the program. As the criteria for enrollment in the
program are not strictly defined, the reason for enrollment
is not kept in the patients’ case management files. While not
all patients in the case management program are enrolled
for problems related to substance abuse, nearly 95% of the
patients have a case management care plan that limits the
prescription of controlled substances or referral to chemical
dependency.®® The goal of the case management program is
not to capture all drug-seeking patients in the ED; rather, it
is to address the patients with excessive ED use secondary to
drug-seeking behavior and other issues.

Inclusion criteria for patients in our study were the
following: any patient enrolled in the case management
program that was given a referral to chemical dependency and
any patient enrolled in the case management program that had
a care plan involving limitation of narcotics, benzodiazepines,
or muscle relaxants.

Exclusion criteria for patients in our study were the
following: all patients enrolled in the case management
program whose care plans did not involve either a
chemical dependency evaluation or limitation of narcotics,
benzodiazepines, or muscle relaxants. We did not exclude
patients with known painful chronic medical conditions.

For each of the patients that met our inclusion criteria,
we reviewed all visits to the ED for a 1-year period prior
to enrollment in the case management program. Patient
medical records were accessed using the hospital’s medical
record system, Horizon Patient Folder (McKesson, 2002),
and all physician and nurse documentation for each visit was
carefully reviewed. For each patient, we recorded the number
of times that patients exhibited any of the 10 behaviors
listed in Table 1. As this study was a retrospective chart
review, physicians and nurses treating these patients were not
expected to look for or document the presence or absence of
these behaviors; rather, we recorded the number of times these
behaviors were documented in the medical record. If 2 (or
more) behaviors occurred at a single visit, then both (or more,
if present) behaviors were recorded as individual events.
Furthermore, we only looked at each drug-seeking behavior
in isolation. We did not record the number of visits at which a
patient demonstrated multiple behaviors.

These 10 behaviors were chosen for assessment as they
represent drug-seeking behaviors frequently reported in
the literature, and are often described as being “classic” for
such behavior.10-122530-32 \While certain behaviors commonly
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Table 1. List of studied behaviors.

Table 2. Demographic information of study group.

Behaviors

Complaint of headaches
Complaint of back pain
Complaint of dental pain

Request for narcotic, benzodiazepine, or muscle relaxant
medication by name

Requesting a refill of narcotic, benzodiazepine, or muscle
relaxant medication

Reporting that narcotic, benzodiazepine, or muscle relaxant
medication had been lost or stolen

Reporting ten-out-of-ten pain
Reporting greater than ten-out-of-ten pain

Reporting being out of narcotic, benzodiazepine, or muscle
relaxant medication

Requesting medication parenterally

Characteristic Number Percentage (%)
Male 61 34.3
Female 117 65.7
White 121 68
African-American 25 14
Latino 21 11.8
Asian 4 2.2
Other ethnicity 7 3.9
Medicaid 54 30.3
Medicare 39 21.9
Commercial insurance 34 19.1
Workers compensation 6 3.4
Military 5 2.8
Veterans administration 3 1.7
Other insurance 2 11
No insurance 35 19.7
Has primary care doctor 156 87.6
No primary care doctor 22 12.4

associated with drug-seeking behavior, such as headache
and reporting a non-narcotic allergy, are easy to assess in a
chart review, behaviors such as exaggeration of symptoms
are not. We thus chose to look for complaining of 10/10 pain
and complaining of greater than 10/10 pain as measurable
equivalents to assess for exaggeration of symptoms.

Due to limitations on access to the hospital’s medical
record system, each chart was reviewed by a single physician
reviewer. To standardize the chart review and data collection
process, we collected and entered data into a pre-formatted
Excel spreadsheet (Microsoft, 2007) consisting of 1 column
for patient medical record number followed by 10 columns
(one for each studied behavior).

Once data collection was complete, we analyzed the data
using Excel (Microsoft, 2007). For each of the 10 behaviors
studied, we tallied the total number of times each behavior
was exhibited. We then calculated the percentage of total visits
at which patients in our study demonstrated each behavior,
as well as a 95% confidence interval for each calculated
percentage.

RESULTS

Review of patients in the case management program
identified 178 patients meeting inclusion criteria. The
average age of studied patients was 42.7 years, with complete
demographic information listed in Table 2. These 178
patients contributed to 2,488 visits to the ED in the 1-year
prior to enrollment in the case management program, which
represented an average of 13.9 visits per patient per year. We
recorded that our studied behaviors occurred 2,775 times

in total, which corresponds with a calculated average of 1.1
behaviors per visit.

The frequency of each of the classic drug-seeking
behaviors is outlined in Table 3. The most prevalent classic
drug-seeking behavior was complaint of 10/10 pain, followed
by complaint of headache, and then complaint of back pain.
The least prevalent behavior was complaint of lost medication.

DISCUSSION

In this study, which represents one of the largest groups
of drug-seeking ED patients studied to date, we found that
drug-seeking patients appear to exhibit “classically” described
drug-seeking behaviors relatively infrequently. In reviewing
this data, it appears that relying on the presence of any single
one of our studied behaviors would be of low sensitivity
to identify drug-seeking patients in the ED. As such, EP
may attempt to use the presence of multiple drug-seeking
behaviors to identify patients presenting to the ED to obtain
prescription medications. However, our patients demonstrated
approximately 1.1 drug-seeking behaviors per ED visit,
which suggests that multiple behaviors at a single visit is a
relatively uncommon event. Additionally, the behaviors most
frequently used (headache, back pain, and 10/10 pain) are
extremely common complaints in the ED, and are likely not
very specific for the diagnosis of drug-seeking behavior. These
results are concerning, as they suggest that utility of using
historical features to identify drug-seeking patients in the ED
is limited. Reliance on any single historical feature to identify
drug-seeking patients is likely inadequate as a result of the
low frequency of each behavior. Furthermore, reliance on
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Table 3. Frequency of classic drug-seeking behaviors among emergency department drug-seeking patients.

Studied behavior Total Percent of total visits 95% Confidence interval
Complaint of 10/10 pain 724 29.1 27.3-30.9
Complaint of headache 539 21.7 20.1-23.3
Complaint of back pain 516 20.8 19.2-22.4
Medication by name 377 15.2 13.8-16.6
Complaint of out of medication 235 9.5 8.3-10.6
Chief complaint of refill 174 7.0 6.0-8.0
Request for parenteral administration 106 4.3 3.5-5.1
Complaint of dental pain 45 1.8 1.3-2.3
Complaint of 10+ pain 44 1.8 1.3-2.3
Complaint of lost medication 15 0.6 0.3-0.9

the presence of multiple historical features is inadequate as a
result of the low frequency with which multiple behaviors are
used at a single visit.

Our results are particularly important in the context of
nonmedical use of prescription medication reaching near-
epidemic proportions in the United States, especially that
of narcotics and benzodiazepines. Approximately 7 million
Americans over the age of 12 use prescription medications
for non-therapeutic reasons each year, and non-medical use of
prescription medications leads to upward of 700,000 ED visits
yearly.®* Furthermore, death from narcotic overdose has
more than tripled between 1999 to 2006, with nearly 14,000
opiate-related deaths in 2006. Research on opiate-related
deaths has shown that patient non-adherence and underlying
substance use disorders are 2 of the major factors contributing
to prescription-misuse related mortality.®® Prescription
misuse is particularly common in the ED, with up to 20%
of all ED visits being made by drug-seeking patients.* This
unfortunate situation places an impetus on EP to be vigilant
and skilled in detecting patients trying to obtain medications
for non-therapeutic reasons. With the data from this study
demonstrating the inadequacy of history alone in detecting
drug-seeking patients, EP are in dire need of a better way
to identify patients who are trying to obtain narcotics for
non-therapeutic reasons. The vast majority of states in the
U.S. now have state-run prescription monitoring programs,
which allow physicians and pharmacists to access a patient’s
prescription record for controlled substances. Previous
research by Baehren et al has demonstrated that access to
such prescription monitoring programs in the ED affects
EP prescribing behaviors, but research on the use of such
programs in the ED is extremely limited.% As it pertains to the
results of this endeavor, none of the physicians at our study
site had access to such a database during the time of studly.

Further research on the use of prescription monitoring
programs in treating drug-seeking patients in the ED is

imperative, as it may allow EP to better detect addiction in the
ED. Potentially useful research on the topic includes how to
interpret the information obtained in a prescription monitoring
record when assessing a patient presenting to the ED, whether
or not the routine use of prescription monitoring programs
increases detection of drug-seeking patients in the ED, and an
assessment of the accuracy of EP in diagnosing drug-seeking
behavior by comparing EP clinical assessment of drug-seeking
to the prescription record.

One major difficulty in studying patients suspected of
drug-seeking behavior is that there is no way to definitively
determine the motive of the patient s trying to obtain
prescription medication. Pseudoaddiction is a condition
resulting from inadequate pain management, in which patients
may exhibit “classic” drug-seeking behaviors to obtain
medication so as to relieve their pain. Once a patient’s pain
is adequately treated, the patient’s drug-seeking behaviors
cease. Unfortunately, the behaviors used by patients
seeking prescription medication who are suffering from
pseudoaddiction are extremely difficult to differentiate from
those of patients with prescription medication addiction,
particularly in the acute care setting.*® As a result, we made
no attempt in our study to determine the cause of a patient’s
behaviors, and simply focused on the different behaviors
associated with drug-seeking regardless of the cause.

Lastly, it is important to consider whether or not the data
presented here may be comparable to patient populations at
other sites. Previous research by McNabb et al on a group
of 37 drug-seeking patients at an urban tertiary care center
consisted of approximately 50% males, with an average age of
39.5 years.?” Furthermore, previous research by Zechnich et al
on a group of 30 drug-seeking patients at an urban academic
medical center consisted of 50% males, with an average age of
34.3 years.X® Our study population consisted of more women
and was slightly older than these 2 populations, but does not
seem to vary markedly from these 2 previous study groups.
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The institution from which our data comes is a community
hospital in a moderate-sized suburban city, which likely makes
it most applicable to other community hospitals in such a
setting.

LIMITATION

Our study had several limitations, which should be taken
into consideration when reviewing the data presented. First, in
performing a chart review, the quality of the data is dependent
on the quality of physician and nursing documentation, which
may lack completeness or uniformity. It also may be biased in
that a care provider who suspects a patient is drug-seeking may
be more likely to document particular behaviors or actions.
Possible variations in the quality of the documentation by
physicians and nurses could also be attributed to experience
level, burnout, familiarity with the patient, overall patient
load, and time needed to document drug-seeking behaviors
appropriately.

Second, it is nearly impossible to assess whether or not our
patients were suffering from addiction or pseudoaddiction, as
both groups may exhibit drug-seeking behavior. As such, we do
not know the prevalence of pseudoaddiction in our study group,
which may limit how applicable our data is to the consideration
of addiction in the ED. As mentioned above, the prevalence of
drug-seeking behaviors in our study might not be generalizable
to other drug-seeking patient populations, such as those seeking
to sell medication for profit. Additionally, frequent users may
decide not to come into the ED based on a particular physician
or nurse working at the time, which could impact the prevalence
of documented behaviors.

Third, the patients in our study consisted of patients
exhibiting drug-seeking behavior who were also predominantly
frequent users of a single ED. Our results may be poorly
applicable to drug-seeking patients making a single visit to an
ED or patients who frequent multiple ED. Additionally, we
used patients in an existing case management program as our
study population. Enrollment criteria for this program were not
clearly defined and included physician or nursing concern as
enrollment criteria, which may have been a source of bias in
selecting our study group. As it pertains to the methodology of
our research, we used a single physician reviewer to perform
data abstraction from all charts, which may have been a source
of bias. Finally, we only looked at each drug-seeking behavior
in isolation. We did not record the number of times a patient
exhibited more than 1 behavior at a single visit.

The authors recognize that there are several limitations to
the study, which provides the possibility for bias and error in a
number of places. However, when trying to study a condition
(drug-seeking behavior) for which there is no confirmatory test
or diagnostic criteria, conducting research is difficult. While
our study design and methodology has a number of limitations
unrelated to the behaviors we are trying to study, our hope
is that we can provide some preliminary data on a subject of
increasing public health concern and a subject that will require

much research in the future. We hope that our study can be
hypothesis-generating for other researchers.

Directions for future research

Despite the limitations of this study, our data suggests
that the reliance on the use of classic drug-seeking behaviors
may only help identify a minority of drug-seeking patients.
Although prospective research is needed to confirm these
results, the data begin to illuminate a much larger question of
whether our reliance on the use of drug-seeking behaviors as
a means of identifying drug-seeking patients is an efficient
and reliable method to decrease irresponsible administration
of narcotics. Moreover, there are unintended consequences
of our system’s current reliance on the use of drug-seeking
behaviors as a primary means of identifying these patients.
Research suggests that our current ED culture is resulting in the
undertreatment of those patients who actually require narcotics
to achieve effective and responsible pain control, such as
patients with pseudoaddiction.®

As more research continues to highlight the issues
associated with responsible pain control in the ED and
throughout the healthcare system, there are foreseeable steps
in achieving this reality. The ED culture should begin to create
a more systematic approach to addressing pain. If a patient
presents to the ED with a pain severity requiring narcotics
administration, the EP should consider checking his or her
habitual patient files/case management program or prescription
monitoring record. This can empower the physician to help
identify true drug-seeking patients instead of relying simply
on the seemingly unreliable classic drug-seeking behaviors.
We plan to research whether the use of a habitual patient files/
case management program/or alternative data system is a more
reliable method of identifying these patients.

CONCLUSION

Drug-seeking patients appear to exhibit “classically”
described drug-seeking behaviors with only low to moderate
frequency, with each of the studied behaviors in this study being
recorded as present in less than one third of all ED visits. This
data suggests that reliance on historical features of a patient
encounter may be inadequate when trying to assess whether or
not a patient is drug-seeking.
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The Center for Disease Control and Prevention (CDC) has published significant data and trends
related to opioid prescription pain relievers (OPR). In 2008, 20,044 deaths were attributed

to prescription drug overdose of which 14,800 (73.8%) were due to OPR, an amount greater
than the number of overdose deaths from heroin and cocaine combined. The majority of these
deaths were unintentional. Between 1999-2008, overdose deaths from OPR increased almost
four-fold. Correspondingly, sales of OPR were four times greater in 2010 than in 1999. Most
significant to emergency physicians is the estimate that 39% of all opioids prescribed, adminis-
tered or continued come from the emergency department (ED). We present findings from the
CDC'’s Morbidity and Mortality Weekly Report (MMWR) with commentary on current recommen-
dations and policies for curtailing the OPR epidemic. [West J Emerg Med. 2012;13(5):422-425.]

CDC MMWR FINDINGS

In the November 4, 2011, issue of the Morbidity and
Mortality Weekly Report (MMWR), the CDC published
data and trends related to opioid prescription pain relievers
(OPR). The MMWR article mainly examined figures related
to overdose deaths from prescription OPR, while also
discussing usage among different demographics and U.S.
states. The report clearly demonstrated that deaths from opioid
painkillers have continued to increase along with several other
concerning trends.

To gather data related to overdose deaths, the CDC
used the “multiple cause-of-death mortality files,” a subset
of data from the National Vital Statistics System database
(maintained by the National Center for Health Statistics). The
“multiple cause-of-death mortality files” provides mortality
data by cause of death for all deaths occurring in the United
States (U.S.) from 1959 — 2009. Data are obtained from death
certificates filed in the National Vital Statistics System offices
in each state and the District of Columbia. CDC researchers
accessed these data between 1999 and 2008 and were able to
sort causes of death due to drug overdose, prescription drug

overdose and overdose related to OPRs by using ICD-10
(International Classification of Disease — 10th edition) codes.
In 2008, 36,450 deaths were attributed to drug overdose,
of which 27,153 were due to identifiable drugs. Of the
27,153 deaths attributed to identifiable drugs, 20,044 (75%)
involved one or more prescription drugs. OPR were involved
in 14,800 (73.8%) of the 20,044 deaths related to prescription
drug overdose. The majority of these deaths were listed as
unintentional, versus suspected suicide or undetermined.
Between 1999-2008, overdose deaths from OPR increased
exponentially; overdose deaths attributed to OPR were almost
four times greater in 2008 than in 1999. Correspondingly,
sales of OPR were four times greater in 2010 than in 1999.!
Data from the MMWR showed that deaths due to OPRs
were not uniform across demographic groups. OPR overdose
deaths in 2008 seemed to be significantly greater among men
(5.9/100,000 population) than women (3.7/100,000). OPR
overdose death rates in 2008 among Non-Hispanic whites
(6.3/100,000 population) and American Indians/Alaska
Natives (6.2/100,000) were approximately 3 times higher
than Hispanics (2.1/100,000) and blacks (1.9/100,000) and
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approximately 12 times greater than Asians/Native Hawaiians/
Pacific Islanders (0.5/100,000). This is in contrast to overdose
death rates for illicit substances, where the rates among blacks
(4.0/100,000) were significantly greater than Non-Hispanic
whites (2.9/100,000), Hispanics (2.5/100,000) American
Indians/Alaska Natives (2.7/100,000) and Asians/Native
Hawaiians/Pacific Islanders (0.6/100,000). Differences in OPR
overdose mortality by race/ethnicity match the pattern for
medical and nonmedical use of OPRs, with the lowest rates
for medical and nonmedical use among Asians and blacks and
the highest rates among American Indians/Alaska Natives and
non-Hispanic whites. By age, the overdose death rate due to
OPR was substantially higher for those ages 25-54 then other
groups.t

Additional data from the MMWR showed that trends
in OPR sales, OPR use for non-medical purposes and
total drug overdose deaths varied widely across states.
In 2010, the 5 states with the highest levels of OPR sales
were: Florida (12.6 kg OPR sold/100,000 population),
Nevada (11.8/100,000), Tennessee (11.8/100,000), Oregon
(11.6/100,000) and Delaware (10.2/100,000). From 2008 to
20009, the 6 states with highest rate of persons age 12 and
older using OPR non-medically were: Oklahoma (8.1 persons
age 12 or older/100,000 population), Oregon (6.8/100,000),
Washington (6.1/100,000), Rhode Island (6.1/100,000),
Arizona (6.0/100,000) and Kentucky (6.0/100,000). In 2008,
the 5 states with the highest rate of drug overdose deaths were
New Mexico (27.0 deaths /100,000 population), West Virginia
(25.8/100,000), Nevada (19.6/100,000), Utah (18.4/100,000)
and Alaska (18.1/100,000).

Figure 1. Rates of opioid pain reliever overdose death, treatment
admissions and kilograms of opioid pain relievers sold in the
United States, 1999 — 2010.*

It is instructive to compare the rates of overall drug
overdose deaths with rates of non-medical use and sales. One
would expect those states with high non-medical use rates
and high OPR sales to be more likely to have above average
overdose death rates. Indeed, that appears to be the case.
Among the 27 states with drug overdose death rates above
the national rate, 21 (77.8%) had rates of nonmedical use
of OPR above the national rate. Among the 24 states with
drug overdose death rates at or below the national rate, only
6 (25.0%) had rates of nonmedical use of OPR above the
national rate. Among these same 27 states with drug overdose
death rates above the national rate, 21 (77.8%) had rates of
OPR sales above the national rate. Among these same 24
states with drug overdose death rates at or below the national
rate, only 5 (20.8%) had rates of OPR sales above the national
rate.!

The CDC stated that there are limitations to the findings
in the MMWR. Vital Statistics information underestimates
the rates of prescription and illicit drugs because the type of
drug is not specified on many death certificates. Additionally,
respondents might underreport nonmedical use of OPR in
surveys.

COMMENTARY

A clinical scenario frequently encountered by many
emergency physicians (EP) follows: A 27-year-old woman
is brought in by ambulance to the ED with a Glasgow Coma
Scale score of 5. EMS found the patient unresponsive at her
home with shallow respirations at 5 per minute. The patient
has pinpoint pupils, suggesting opioid overdose. The patient
is given multiple rounds of intravenous naloxone that succeed
in reversing the overdose and resuscitating her. This clinical
scenario is not unfamiliar to most EDs, but a fact that may not
be known is that there is over a 50% likelihood that the opiates
causing the overdose were legally manufactured prescription
painkillers.! The CDC estimates that 14,800 deaths in 2008
were due to OPRs, a figure which is greater than the number
of deaths attributed to heroin and cocaine combined.* Perhaps
most significant to EPs is the estimate that 39% of all opioids
prescribed, administered or continued come from the ED.?

Although our patient was successfully resuscitated, many
patients are not as fortunate. It is believed that the number
of overdoses due to OPRs have nearly quadrupled over a
10-year period from 1999 — 2008.! This increase in overdose
deaths seems directly correlated with the large increase in
sales of prescription opioids, which also quadrupled between
1999 - 2010.! The CDC estimates that in 2010 enough OPRs
were sold to medicate every American with a typical 5 mg
dose of hydrocodone every 4 hours for 1 month.* It is clear
that prescription opioid abuse, dependence and overdose are
growing epidemics that will continue to claim lives unless
interventions are made.

There are a number of potential reasons for the increase
in incidence of opiate abuse and dependence in the U.S. A
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possible major driving factor of the epidemic is that OPRs
are a legally available alternative to illicit substances, such
as heroin, and also have the potential to create euphoria and
addiction. It is likely that many patients with chronic pain
misrepresent their need for OPRs and then either abuse their
obtained medications or sell them to others.® Ultimately,

it is prescriptions written by physicians that enable such
patients to have access to drugs with a high potential for
abuse. Physicians face the difficult challenge of balancing the
treatment of legitimate chronic pain patients with combating
the OPR epidemic that is claiming so many lives.

To manage this issue, health policy analysts at the
CDC have listed several recommendations. Of these
recommendations, the one that has significant potential
for assisting EPs in curtailing the epidemic is the use of
Prescription Drug Monitoring Programs (PDMPs). PDMPs
are state-run electronic databases that track the prescribing
and dispensing of controlled prescription drugs to patients.
The PDMPs enable physicians to assess whether patients
have received unusually high or excessive amounts of
controlled substances in the past and adjust their prescribing
decisions accordingly. The CDC also believes PDMPs
will enable physicians to control “Doctor Shopping,” the
practice where pain-medication seeking patients visit many
different physicians (oftentimes in multiple states) to obtain
prescriptions.! The CDC recommends that PDMPs link to
electronic health-records systems, so that PDMP information
is better integrated into healthcare providers’ day-to-day
practices. These recommendations have already been adopted
by many hospitals, and professional organizations such as the
American College of Emergency Physicians (ACEP) have
actively encouraged members to integrate PDMP usage into
their general practice.*

One study has monitored how PDMPs influence EP
prescribing practices; Baehren et. al in 2008 examined the
effect of the Ohio state PDMP, the Ohio Automated Rx
Reporting System, on ED prescribing practices. This study
of 179 patients was conducted at one ED in Ohio and found
that EPs changed their prescription decision after accessing
the state PDMP in 41% of the cases. In 61% of the cases
where the EP’s original decision was altered, fewer or no
opioid medications were prescribed than originally planned.
In 39% of the cases where EPs altered their original decision,
more opioid medications were prescribed than previously
planned.® The results of this study indicate that PDMPs have
the potential to assist physicians in making more judicious
decisions when prescribing opioid pain medications. More
clinical research and data is needed to measure the impact of
these statewide PDMPs, as another study found that states
with PDMPs already in place had no significant decrease in
the number of overdose deaths from opioids.® This suggests
that physician education in an attempt to change practice
patterns can be an effective way to maximize the clinical
utility of PDMPs. If PDMPs are shown to be an effective

means of appropriately managing prescribing of OPRs,
national and statewide efforts to incentivize physicians to
use PDMPs are viable future strategies for controlling OPR
abuse.

The CDC also believes that physician education
regarding use of OPR is another important strategy to
control the prevalence of OPR abuse and overdose. On a
national level, the CDC has suggested mandatory prescriber
education, including requiring prescribers to be trained in
appropriate prescribing of opioids before obtaining their
controlled substance registration from the Drug Enforcement
Administration (DEA).® This recommendation has already
been listed as a planned action item in the Presidential
2011 report on the prescription opioid epidemic. Another
planned intervention listed in the report is collaborating with
appropriate medical boards to institute required educational
curricula in health professional schools and using continuing
medial education programs to teach the safe and appropriate
use of OPR. The report also included working with the
American College of Emergency Physicians to develop
evidence-based clinical guidelines that establish best practices
for opioid prescribing in the ED.’

Other recommendations made by the CDC (which
are outside the typical day-to-day practice of physicians)
also show significant promise in combating the OPR abuse
epidemic. These recommendations include instituting
regulations against rogue pain clinics, or “pill mills,” and
practitioners who unethically dispense prescription pain
medications. There have already been efforts at both the
federal and statewide level to take actions against these
unscrupulous distributors of prescription medication. The
Drug Enforcement Administration has worked alongside
state and municipal law enforcement agencies to shut down
rogue pain clinics and prosecute the physicians that work for
them. In the state of Florida alone, 477 illegal pain clinics
have been shut down by authorities over the last 2 years.®
A 2011 report by the American College of Surgeons details
how a number of states have instituted regulations against pill
mills and penalties against healthcare workers that deviate
from state specific guidelines for prescribing controlled
substances. Louisiana has instituted its own guidelines for
pain clinics under a Pain Management Clinic Law; violation
of the law can result in a fine up to $50,000 or a 5-year prison
sentence. Texas rogue pain clinic laws make it illegal to
own or operate a pain clinic without certification from the
Texas Medical Board and owners and employees must go
through a background check. The state of Florida has passed
legislation that establishes standards for physicians who
prescribe narcotic-grade pills. This same legislation increased
penalties against physicians who overprescribed narcotics to a
minimum of $10,000 and a 6-month license suspension. The
law also bans physicians from on-site dispensing of the most
abused pills, including oxycodone and hydrocodone.® Some
states have sought more severe charges against unethical
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physicians; a Southern California physician, who wrote
27,000 prescriptions for opiates and benzodiazepines over a
3-year period, is being prosecuted for second-degree murder
in relation to overdose deaths. If convicted, this physician
faces a 45-year prison sentence.?

In addition to increased regulation and use of PDMPs,
the CDC also recommends states increase access to substance
abuse treatment programs. Although the CDC has not given
specific recommendations, several initiatives are being
reported nationwide to improve access. The newly passed
Affordable Care Act requires coverage for substance abuse
services by health insurance plans.!* The 2011 Presidential
report on the prescription opiate epidemic set a goal of
expanding funding for substance abuse treatment by 10%
over the next 36 months.” Eleven states have taken measures
to allow Vivitrol (Naltrexone) to be more easily available
to physicians by allowing pharmacies to bill Medicaid
directly for reimbursement (versus having physicians who
administer the medicine pay for it out of pocket and then seek
reimbursement from Medicaid).? In 2006 Congress passed
legislation that made Suboxone (buprenorphine) another
drug used in detox from opiates, more accessible to patients
needing substance abuse treatment. The new legislation
increased the limit of patients per physician that may receive
Suboxone from 30 to 100.** Since 2010 the state of Maryland
expanded access to substance abuse treatment services by
increasing service reimbursement rates to Medicaid providers
and expanding benefits of state substance abuse program to
include outpatient substance abuse treatment.'* These are all
examples of federal and statewide efforts to increase access
to substance abuse treatment programs. However, due to the
alarming rate of growth of the OPR epidemic, it is clear that
more will need to be done across the nation to treat those
already struggling with opiate addiction.

In summary, abuse of prescription opiates and
corresponding overdose deaths are rapidly growing issues for
our society. Many of the CDC’s recommendations to combat
the epidemic have been adopted at both the federal and state
level. Because a large number of prescriptions for these
medications come from EDs, emergency physicians will be at
the forefront of efforts to control inappropriate prescription of
opiate painkillers. PDMPs are promising tools that can be used
by physicians to better control their prescribing practices.
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INTRODUCTION

There are an estimated 5,000-15,000 caustic injuries
resulting from ingestion per year in the United States, with
bimodal peaks of incidence at <5 and between 20-30 years of
age.2 Most of these ingestions represent alkali exposures;
however, in developing countries, acids are more readily
available and result in more injuries.’* The source of caustic
exposure is commonly from household chemicals.®”

We report a case of a caustic exposure presenting to the
emergency department (ED) from the improper use of a food
product. The ingested substance in our case was an alkali
solution used to heat the product. OnTech® Hillside made
several self-heating food product canisters, such as coffee
and soup containers. These food canisters were marketed as
a means for commuters, sports enthusiasts, and other people
with no readily available heating source to have hot soups and
drinks.? The top compartment of the can contains the food
product and the bottom compartment has a calcium oxide
heating element and a small bag of water. The underside of

the bottom compartment has a peel-off metal lid concealing

a button. Pushing down upon the button releases the water
and activates the calcium oxide heating element, producing
calcium hydroxide and heat. The 2 compartments remain
separate, allowing the food compartment to be heated without
mixing with the calcium hydroxide. The outside of the can
has a small heat sensitive label that changes color when the
product is at the proper temperature for consumption. After
the ideal temperature is reached, the top of the container can
be opened and the product can be consumed (Figure).

CASE PRESENTATION

The patient is a 54-year-old male who opened a can of
OnTech® Hillside tomato soup one morning after consuming
a large, but unquantified amount of alcoholic beverages. The
patient says he opened the top food-containing compartment
of the canister and poured the soup into a bowl. He
subsequently cut open the bottom calcium oxide containing
compartment of the canister with a pocket knife and combined

Figure. Self-Heating Soup Can. A) Side of can with instructions. B) Bottom of can. C)Top of can
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the powdered heating element with the soup. Upon consuming
the mixture, he stated he began feeling an intense burning
sensation in the back of his throat. It was at that time he also
noted that the mixture was getting hard “like plaster.” He
immediately drank a can of beer in an attempt to soothe the
burning sensation.

About 45 minutes after the ingestion he reported to
the ED complaining of pain with swallowing that radiated
into his chest. He denied drooling, hoarseness, dyspnea,
abdominal pain, nausea, vomiting, diarrhea, or bloody stools.
He also denied any recent illness or history of odynophagia
or chest pain. He had medical history significant for
hypertension, chronic obstructive pulmonary disease,
gastroesophageal reflux disease (GERD), and anxiety. His
medications included olanzapine, lisinopril, lorazepam,
omeprazole, verapamil, fluoxetine, and zolpidem. He stated
that he consumes an unquantified amount of alcohol daily,
smokes occasional marijuana, and is a former tobacco
smoker. His review of systems was negative except for the
presenting complaints.

On physical exam the patient appeared uncomfortable,
but was in no acute respiratory distress. His breath smelled
of alcohol, but he was alert, oriented, and appeared clinically
sober. He was acting and conversing appropriately with good
insight. His presenting vital signs were a blood pressure of
152/74 mm Hg, a pulse of 92 beats per minute, respirations
of 18 breaths per minute, an oral temperature of 98.2° F, and
a room air pulse oximetry reading of 95%. He showed no
external signs of trauma and was not drooling. He was noted
to have mild erythema in the posterior oropharynx, with no
edema, blistering or exudate. He was able to swallow water,
but experienced severe pain doing so. His neck was supple
with no jugular venous distention, his lungs were clear to
auscultation, and his cardiac exam revealed normal heart tones
without murmurs. His abdominal examination revealed normal
bowel sounds, soft, nontender, no rebound or guarding, no
organomegaly, and his stool was negative for gross or occult
blood. On neurological examination he was alert and oriented
to person, place and time with no focal deficits.

After the initial history and physical exam, an intravenous
(1V) line was placed and his pain was treated with intravenous
fentanyl. A search of the product website revealed that the
chemical powder contained calcium oxide, which forms
calcium hydroxide and heat when mixed with water. This
added concern for an alkali burn along with thermal burn. The
Statewide Poison Control Center was contacted as it was not
immediately clear what comprised the ingested powder. The
Statewide Poison Control Center was not familiar with the
product, but felt it may have contained an iron and charcoal
compound that could produce an exothermic reaction when
mixed with water. Their advice was to obtain a serum iron
level, and treat the ingestion like a thermal burn.

He was found to have an iron level of 103 mcg/dl, a TIBC
of 326 mcg/dl, a ferritin level of 131 ng/ml, a serum alcohol

level of 135 mg/dl, a hemoglobin of 14.5 g/dl, a hematocrit
of 42.0%, a total white blood cell count of 7, 900 cells/HPF,
and platelets of 237,000. A comprehensive metabolic panel
was normal except for slightly elevated glucose level of 167
mg/dl.

A chest radiograph was obtained and showed a
normal cardiac and mediastinal silhouette, with no
pneumomediastinum or abdominal free air. A noncontrast
chest computed tomography (CT) showed no evidence of
esophageal perforation or abnormality. The patient continued
to have worsening pain in posterior pharynx radiating down
to the chest, as well as odynophagia not well controlled
with intravenous narcotic pain medication. The case was
discussed with the oncall gastroenterologist and he was
consulted for an emergent esophagogastroduodenoscopy
(EGD). During the bedside EGD, the patient was found to
have no esophageal perforation and no transmural or deep
esophageal injury. Mild posterior oropharyngeal irritation
and a non-erosive gastritis was noted, and not believed to
be related to the ingestion. The patient improved and was
subsequently discharged home with sucralfate for 7 days and
gastrointestinal (GI) follow up in 1 week, at which time he
was lost to follow up.

DISCUSSION

Generally, adult caustic ingestions are much more serious
due to the suicidal intent and the large volume consumed.'?
Our presented case, as described, is an accidental ingestion
of a caustic substance and therefore is not what is typically
encountered with an adult caustic ingestion. The typical adult
ingestion is a purposeful ingestion with suicidal intent using
large consumed volumes.® Children account for about 80% of
the accidental caustic ingestions and tend to be less severe due
to the smaller volume consumed.?

No other cases of caustic ingestion due to improper
consumption of self-heating soup were found on a search
of Medline, Ovid, or the internet. This case was unique as
it is the first documented human ingestion of a self-heating
element together with a food product, despite clear labeling
instructions for preparing the soup. The can states to flush
with “generous amounts of water” in case accidental contact
with heating material occurs, but makes no comment about
what to do in case of accidental ingestion.

The pH of a caustic substance should be considered
after any ingestion. A search of the product website did not
reveal a pH of the calcium oxide heating element solution.
However, according to a material safety data sheet (MSDS)
for calcium oxide, a 1% solution has a pH of 10.° We were
unable to determine what the exact concentration the solution
was for this ingestion, but the pH was likely <12, although
a determination was never conducted. It was most likely a
small amount of the substance, and then diluted shortly after
ingestion due to the burning sensation our patient felt, which
reduced the concentration and contact time. Of interest,
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this patient diluted the substance by drinking beer after the
exposure. The beer consumption may have also had the benefit
of removing any potential solid particles that may not have
dissolved into solution from the mucosa.

Knowing the potential complications of caustic ingestions,
emergency physicians should be aggressive in diagnostic
staging if any adult or child presents with concerning history
or findings. Hoarseness or stridor can indicate epiglottic or
laryngeal involvement, and an evaluation and management
of the upper airway should occur.® Dysphasia, odynophagia,
abdominal pain, substernal chest pain, vomiting, and drooling
are other worrisome findings that should prompt imaging and
possibly endoscopy.®8” Endoscopy is generally considered
safe immediately after caustic injury, but should be avoided
5-15 days after exposure due to mucosal sloughing and lack
of collagen deposition during this time period.® There is
conflicting evidence regarding diagnostic staging in pediatric
ingestion. Some studies state that an asymptomatic child
with accidental ingestion and no objective signs of injury
can safely be discharged from the ED without EGD, while
other studies recommend laryngoscopy and esophagoscopy
48 hours after all pediatric ingestions.>5” Unfortunately, the
lack of symptoms has not been proven to preclude need for
emergent endoscopy; therefore, clinical suspicion and the type
and amount of the caustic ingestion must also be taken into
account.®®

In this case the pH, volume, concentration, and physical
state of the ingested substance were not definitively known.
Our patient continued to have worsening symptoms of
odynophagia, and had objective erythema of posterior
oropharynx. These signs and symptoms, coupled with a lack
of established experience with the ingested substance, and the
potential for long-term complications, determined our need for
the emergent EGD.

There is also conflicting evidence and some controversy
about the use of steroids and antibiotics after a caustic
ingestion.*56 Some anecdotal evidence indicates that
sucralfate is beneficial in stricture prevention.® Acid reflux
may worsen a caustic injury, so acid suppression therapy in
patients with GERD has been recommended.® Physicians may
want to consider usage in all patients, due to the possibility
that acid reflux can result from the injury itself.®> We addressed
acid suppression therapy in this case by encouraging
compliance with his current PPI therapy, the addition of
sucralfate and Gl follow up.

CONCLUSION

We presented a case of an unusual caustic ingestion
with a benign diagnostic EGD. Despite this patient having
oropharyngeal erythema and prolonged odynophagia, only
a minor injury was sustained from the ingestion. Given this
presentation, future ingestions of this type and quantity are
likely to be of low risk. However, this represents only one case
report; clinical circumstances should still dictate management
strategies.

Address for Correspondence: John William Hafner, MD, MPH.
University of lllinois College of Medicine, Department of Surgery, Division
of Emergency Medicine, Peoria, lllinois. Email: jhafner@pol.net.

Conflicts 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. The authors disclosed none.

REFERENCES

1. Gumaste VV, Dave PB. Ingestion of corrosive substances by adults.
Am J Gastroenterol. 1992; 87:1-5.

2. Pace F, Antinori S, Repici A. What is new in esophageal injury
(infection, drug-induced, caustic, stricture, perforation)? Curr Opin
Gastroenterol. 2009; 25(4):372-379.

3. Ramasamy K, Gumaste VV. Corrosive ingestion in adults. J Clin
Gastroenterol. 2003; 37(2):119-124.

4. Lamireau T, Rebouissoux L, Denis D, et al. Accidental caustic
ingestion in children: Is endoscopy always mandatory? J Pediatr
Gastroenterol Nutr. 2001; 33:81-84.

5. Cheng HT, Cheng CL, Lin CH, et al. Caustic ingestion in adults:
The role of endoscopic classification in predicting outcome. BMC
Gastroenterol. 2008; 8:31.

6. Riffat F, Cheng A. Pediatric caustic ingestion: 50 consecutive cases
and a review of the literature. Dis Esophagus. 2009; 22:89-94.

7. Christesen HB. Prediction of complications following unintentional
caustic ingestion in children. Is endoscopy always necessary? Acta
Paediatr. 1995; 84:1177-82.

8. OnTech® Hillside web site. Available at: http://www.ontech.com/new/
index.html. Accessed March 26, 2011.

9. Calcium oxide MSDS. Sciencelab website. Available at: http://www.
sciencelab.com/xMSDS-Calcium_oxide-9927480. Accessed March
26, 2011.

Western Journal of Emergency Medicine

428

Volume XII1I, no. 5 : November 2012



ORIGINAL RESEARCH

Development of a Data Collection Instrument for Violent
Patient Encounters against Healthcare Workers

Terry Kowalenko, MD*
Samantha R. Hauff, MD*
Peter C. Morden, MD, MPH'
Barbara Smith, BA*

Supervising Section Editor: Larry Raney, MD

*University of Michigan, Department of Emergency Medicine, Ann Arbor, Michigan
TWayne State University, Detroit, Michigan

Submission history: Submitted May 12, 2011; Revision received August 12, 2011; Accepted December 5, 2011
Full text available through open access at http://escholarship.org/uc/uciem_westjem

DOI: 10.5811/westjem.2011.12.6795

Introduction: Healthcare and social workers have the highest incidence of workplace violence of
any industry. Assaults toward healthcare workers account for nearly half of all nonfatal injuries from
occupational violence. Our goal was to develop and evaluate an instrument for prospective collection
of data relevant to emergency department (ED) violence against healthcare workers.

Methods: Participants at a high-volume tertiary care center were shown 11 vignettes portraying
verbal and physical assaults and responded to a survey developed by the research team and
piloted by ED personnel addressing the type and severity of violence portrayed. Demographic and
employment groups were compared using the independent-samples Mann-Whitney U Test.

Results: There were 193 participants (91 male). We found few statistical differences when
comparing occupational and gender groups. Males assigned higher severity scores to acts of
verbal violence versus females (mean M,F=3.08, 2.70; p<0.001). While not achieving statistical
significance, subgroup analysis revealed that attending physicians rated acts of verbal violence
higher than resident physicians, and nurses assigned higher severity scores to acts of sexual,
verbal, and physical violence versus their physician counterparts.

Conclusion: This survey instrument is the first tool shown to be accurate and reliable in characterizing
acts of violence in the ED across all demographic and employment groups using filmed vignettes

of violent acts. Gender and occupation of ED workers does not appear to play a significant role in
perception of severity workplace violence. [West J Emerg Med. 2012;13(5):429-433.]

INTRODUCTION

Violence in the healthcare setting is not uncommon,
and the emergency department (ED) has the highest rate
of violence in the hospital.* In 2004 the Bureau of Labor
Statistics released data collected from 1996-2000, reporting
that nearly half of all acts of workplace violence occur in
healthcare settings.? While often thought to be a phenomenon
encountered primarily in large urban EDs, violent acts occur
regardless of practice size and setting.® Many acts of violence
towards staff go unreported as they are considered “part of the
job.” The ED is unique among healthcare settings in that it
serves a higher proportion of patients suffering from substance
abuse and psychiatric illness. EDs are frequently chaotic,
crowded, and understaffed. Patients often wait hours for care

and frequently occupy hallway beds, both of which can lead to
frustration. Not infrequently, patients and their visitors carry
weapons.*

Workplace violence influences job performance, retention,
and stress.>” Gates et al found that in the ED 25% of nurses
seldom or never felt safe at work, and that there was a
significant inverse relationship between feeling safe and job
satisfaction.” This was supported by Kansagra et al® in a survey
of 65 EDs that showed 25% of staff across all occupational
groups felt safe sometimes, rarely, or never. Victims also
experience more permanent scars as 1 study found that over
one-third suffered psychological problems following assault.?

Kowalenko et al surveyed Michigan emergency
physicians and showed that over a 1 year period 75% were
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threatened verbally and 28% were physically assaulted.®
Multiple survey-based studies have confirmed these high rates
of violence against ED healthcare workers in the United States
and internationally.3

Review of the literature reveals there are no studies that
describe a validated tool or survey instrument that may be
used to prospectively evaluate violence in the ED. Much
of the literature relies on survey data and the bulk focuses
on violence towards a single occupational group.t2510
Additionally, most studies define violent acts as physical acts,
neglecting the importance of verbal threats.

The purpose of this pilot study was to develop and
evaluate a survey instrument (Figure 1) for prospective
collection of data relevant to ED violence and to document ED
personnel’s perception of aggressive patient encounters based
on filmed vignettes. This tool will enable investigation into
environmental and behavioral factors surrounding violence
against ED healthcare workers and may be used to potentially
develop effective interventions to decrease the incidence and
severity.

METHODS

All ED personnel employed at the time of the study
initiation (April, 2008) at a large, tertiary care hospital were
eligible. This study was specifically designed to incorporate all
ED workers to assure that the survey instrument consistently
and accurately captured the appropriate violent act regardless
of gender or job title. Participants viewed 11 vignettes on-
line or via DVD depicting acts of physical, sexual, and verbal
violence of varying degrees of severity, and completed the
survey instrument (Figure 1). They then rated the severity of
the incident on a scale from 1-6, with 1 being “least” severe
and 6 being the “most” severe. Participants were asked to use
the following definitions when answering the survey questions
about the vignettes:

Physical assaults include hitting with body part,
slapping, kicking, punching, pinching, scratching,
biting, pulling hair, hitting with an object, throwing an
object, spitting, beating, shooting, stabbing, squeezing,
and twisting.

Physical threats include actions, statements, written
or non-verbal messages conveying threats of physical
injury which were serious enough to unsettle your
mind. It includes expressions of intent to inflict pain,
injury, or punishment.

Verbal harassment includes cursing, cussing, yelling
at or berating a person in front of another, racial slurs,
or humiliating and patronizing actions.

Sexual harassment includes unwelcome sexual
advances, requests for sexual favors, and other verbal or

physical conduct of a sexual nature, insulting gestures,
whistling, jokes or humor about gender specific traits,
offensive pictures, and offensive contact, such as
patting, pinching, brushing against body, attempting or
actual fondling, or kissing.

These definitions have been used in other studies to
identify physical, verbal, and sexual assaults.!? Participants
were also informed that complaining and profanity alone
without an imbedded threat, should not be considered a violent
act.

Participants were over 18 years of age, and recruited via
workplace e-mail. This study was approved by the University
of Michigan Institutional Review Board.

We adapted the survey instrument from the questionnaire
used by Kowalenko, et al,® which was originally designed to
capture violent acts perpetrated against attending physicians in
a retrospective manner and had many questions geared toward
determining resources available, who was the perpetrator, and
the physician’s response to the acts. This study also looked at
encounters outside the ED and incidents of stalking, neither
of which were necessary in the current study’s questionnaire
given the real-time nature of the vignettes. The survey
questions extracted from the Kowalenko et al® study were
those that focused on demographics and the specific type of
violent act. The instrument was further revised by members of
the research team to ensure question clarity. It was then sent to
an independent group of ED personnel, including an attending,
resident, and nurses for suggestions and or revisions. The tool
and vignettes were then piloted by several personnel prior
to initiation of the study. Although these differences did not
reach statistical significance.

The vignettes were based on actual reported violent
encounters in the ED and scripted by an experienced
emergency physician well-versed in healthcare workplace
violence. These vignettes represented a broad range of
violent incidents which commonly occur in EDs. These
were reviewed and edited by a small group of ED personnel
that included physicians (attending and resident), a nurse,

a medical student, and a research coordinator. Using the
aforementioned definitions of violent acts as a guideline, this
group collectively reached consensus apriori determining
the type and intended level of violence perpetrated prior to
the surveys and vignettes being sent to participants. To avoid
biasing viewers’ responses due to personal relationships, the
vignette actors were volunteers who did not work in the ED.
The vignettes consisted of an incident portraying an angry
patient who does not specifically threaten harm, 3 situations
in which a verbal threat is made to a healthcare provider, 5
physical assault incidents of varying severity, and 2 portrayals
of sexual assault involving inappropriate touching (1 victim
was male, the other female). Respondents were asked to
provide comments regarding the tool after completion of the
survey.
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Table 1. Relationship between gender, occupational group and response to sexual, verbal and physical assault.

Sexual Violence

Verbal Violence

Physical Violence

Mean STDV p-value Mean SD p-value Mean STDV p-value
Males 3.44 1.35 0.947 3.08 1.22 0.001 4.46 1.31 0.358
Females 3.49 1.46 2.70 1.29 4.34 1.43
Attending 3.31 1.29 0.977 2.90 1.36 0.518 4.34 1.31 0.724
Resident 3.39 1.18 2.72 1.02 4.41 1.30
Nurse 3.59 1.50 0.420 2.93 151 0.794 4.46 1.47 0.343
Physician 3.34 1.24 2.82 1.22 4.38 1.31
Clinical 3.46 1.31 0.944 2.85 1.31 0.663 4.42 1.37 0.955
Non-Clinical 3.47 1.45 2.87 1.14 4.43 1.30

SD, standard deviation

Table 2. Subgroup comparison of violence perception grouped by violence score: Low (scores of 1-2), Medium (3-4), High (5-6).

Sexual Violence

Verbal Violence

Physical Violence

Low Medium High Low Medium High Low Medium High
Males 25.2% 51.2% 23.7% 33.4% 55.4% 11.3% 9.90% 35.6% 54.5%
Females 27.9% 45.0% 27.0% 51.0% 40.1% 8.90% 13.0% 34.3% 52.6%
Nurse 28.9% 51.1% 20.0% 47.6% 41.7% 10.7% 8.00% 42.9% 49.0%
Physician 27.8% 55.6% 16.7% 42.3% 55.4% 3.00% 6.90% 42.6% 50.4%
Clinical 25.0% 46.9% 28.1% 41.4% 43.1% 15.5% 11.3% 32.2% 56.5%
Non-Clinical 28.4% 53.1% 18.5% 44.9% 47.7% 7.40% 7.60% 42.8% 49.6%

We performed descriptive statistics and comparisons
using PAWS Statistic 18 - SPSS (IBM, 2010). The differences
between demographic and employment sub-group’s severity
rating of each vignette was examined using the independent-
samples Mann-Whitney U test, stratified by gender and
occupation. All tests of statistical significance were set at a
predetermined level of 0.05.

RESULTS

There were 193 participants, (91 male, 89 female, and 13
who declined to provide a gender identifier). This included 42
attending physicians, 28 residents, 3 mid-level providers, 32
nurses, 18 technicians, 36 security officers, 15 social workers,
and 12 clerks. The majority of respondents worked in the adult
ED (n=143, 76.9%). However, a substantial proportion (n=75,
40.3%) worked in the pediatric ED and in the psychiatric
ED (n=66, 35.5%). Most worked in more than one setting,
therefore the percentages are greater than 100%.

Occupational and gender groups overall had very similar
perceptions of sexual, verbal and physical acts of violence
in the ED (Table 1). Males perceived acts of verbal violence
to be more severe than their female co-workers (mean M,
F=3.08, 2.70; p<0.001).

There were no differences between any groups with
regard to severity scores of sexual or physical violence. There
were no statistically significant differences between nurses
and physicians, nor clinical and non-clinical workers in the
response to depictions of sexual, verbal, or physical violence
(Table 1).

To look at subtle differences between gender and
occupational groups, post hoc analysis was performed
examining violence severity ratings grouping them into “Low”
severity (scores of 1-2), “Medium” severity (scores of 3-4),
and “High” severity (scores of 5-6) (Table 2). This revealed
that attending physicians rated acts of verbal violence higher
than resident physicians, and nurses assigned higher severity
scores to acts of sexual, verbal, and physical violence versus
their physician counterparts.

The only consistent comment regarding the study was
that it took participants a long time to complete 11 vignettes;
however, there were no specific comments or concerns
regarding the survey instrument itself.

DISCUSSION

Many previous studies have reported on the incidence and
reaction to violence against healthcare workers; however, none
have specifically looked at the data collection tool. Most of
these studies have been performed in a retrospective manner.
As a result of the retrospective nature of the data collection,
it is subject to personal recall bias and it is unclear if any 2
individuals perceived the violent act the same way. Having a
tool that accurately captures the violent act is important for
future epidemiologic and prevention studies. To our knowledge
no one has had multiple healthcare workers independently view
the same violent act, then report on it using a single survey
instrument. This pilot study was intended to create a survey tool
that would accurately capture violent severe acts perpetrated
against healthcare workers in real time.
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In our study multiple different ED healthcare workers
viewed vignettes of a broad range of violent acts commonly
seen in the ED and reported on what they saw using a single
survey instrument. The vignettes were designed and agreed
upon by the research team along with several other healthcare
workers apriori to depict several different verbal, physical and
sexual assaults.

While it may be anticipated that non-clinical workers and
those who work primarily in a pediatric setting may be less
accustomed to acts of physical violence and therefore assign
higher severity scores, this was not the case. Males assigned
higher severity scores than females to acts of verbal violence.
This appeared somewhat counter intuitive. This may be due to
males generally experiencing more acts of violence, thereby
causing them to be more sensitized and have a lower tolerance
threshold. An alternative explanation is that females want to
appear, or just are, less disturbed by threats because they have
become so accustomed to the frequency of events. That nurses
gave higher severity scores than physicians for all subtypes of
violence is not surprising given that nurses are on the “front
line” of patient care and more frequently experience physical
violence.” 1

While not statistically significant, differences were found
between attending and resident physician responses with
regard to verbal threats, as attendings assigned higher severity
scores. This may be due to the resident’s perception of having
to “perform” for both their attendings, as well as the patients.
They cannot appear to be upset by this affront in the eyes of
those evaluating them. In addition, residents frequently spend
proportionally more time with patients and therefore are more
likely to be exposed to verbal threats. This may help them
become more accustomed or tolerant.

Consideration should be given to the setting and study
population. Healthcare workers who self-select for ED
employment may be more accustomed to coping with
workplace violence than those in other clinical settings.
Application of this tool should be expanded to incorporate the
perceptions of workers hospital-wide.

To collect meaningful data that characterize violence
in the ED (and potentially other healthcare settings) a
validated tool is needed. The lack of variability between
respondents in the ED suggests this is a reliable tool
to characterize healthcare workers’ response to violence in
the workplace. The specific aims of this study were to create
a reliable instrument that consistently and accurately captured
data regarding the actual violent or threatening acts regardless
of who saw or experienced the event. This tool has achieved
these goals.

LIMITATIONS

Of the eligible participants, 55% completed the survey
instrument for all 11 vignettes. It is unclear if those who did
not participate would have answered differently. However, the
respondents made up a representative sample of ED personnel

and it is unlikely that a greater response rate would have
resulted in different findings.

Given the lack of variation between gender and
occupational groups with regard to severity score, it is
unlikely that a correction coefficient would be necessary in
applying this tool.

Additionally, this tool was assessed in a single, tertiary
care academic ED. It is unclear whether responses would be
different in other settings. Filmed vignettes may not illicit
the same emotional response as when an individual is an
actual victim to a violent incident, thereby resulting in lower
response scores.

CONCLUSION

The survey instrument used in this pilot study is the first
tool to be used in characterizing acts of violence using filmed
vignettes across demographic and employment groups. This
tool should be employed and evaluated in actual ED settings
to confirm its validity. This tool has the potential to assist in
data collection for the prospective evaluation of ED violence.
Gender and occupation of ED workers does not appear to play
a significant role in perception of severity workplace violence.
The authors intend to use this tool in a prospective study to
examine both verbal and physical violence in the ED to better
define this widespread problem. This tool will enable further
investigation into environmental and behavioral factors that
can be used in the development of effective interventions that
may decrease the incidence and severity of violence against
healthcare workers.
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An 80-year old man referred to the emergency
department for chest pain and dyspnea on exertion reported a
medical history of left pulmonary tuberculosis in babyhood,
treated by therapeutic pneumothorax. This was commonly
used to treat tuberculosis prior to the development
of antimycobacterial agents. Successful therapeutic
pneumothorax resulted in fibrosis and encapsulation of
the diseased lung and containment of the infection. Forty-
eight hours prior to admission, he underwent chest trauma
caused by a staircase fall. Physical examination revealed
extensive subcutaneous emphysema of the chest, neck and
arms. Thoracic computed tomography unexpectedly revealed
a single right lung expanded through the entire thorax
cavity, a partial anterior pneumothorax (Figure), a fracture
of the ninth right rib and extensive soft tissue emphysema.
Left lung was hypoplastic in posterior position. As a
consequence, mediastinum was fully shifted in left posterior
position. Pneumothoraces due to trauma usually require the
placement of a chest tube.! In this case of limited anterior
pneumothorax, insertion of a chest tube was not indicated,
and the patient spontaneously recovered in a few days.

Address for Correspondence: Frédéric Pene, MD, PhD, Medical
Intensive Care Unit, Cochin Hospital, 27, rue du Faubourg Saint-
Jacques, 75014 Paris, France. Email: frederic.pene@cch.aphp.fr.

Conflicts of Interest: By the WestJEM article submission agree-
ment, all authors are required to disclose all affiliations, funding
sources and financial or management relationships that could
be perceived as potential sources of bias. The authors disclosed
none.

REFERENCE
1. Haynes D, Baumann MH. Management of pneumothorax. Semin
Respir Crit Care Med. 2010;31:769-80
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Excellent Career Opportunity

Academic Emergency Medicine Physician

The Department of Emergency Medicine at the University of Illinois
Hospital & Health Sciences System is recruiting a full-time academic
Pediatric/Emergency Medicine (EM) Assistant, Associate, or Full
Professor/Physician with dual board certification or Pediatric board
certification plus EM fellowship training. This position can be
tenured/tenured track or non tenured. The successful applicant will play
a leadership role in growing a pediatric EM clinical and educational
program that spans four Chicago hospitals. Specific responsibilities
encompass quality and process improvement, healthcare integration,
department design, professional development of pediatric and emergency
medicine residents and fellows, competency assessment, outreach and
community growth. Applicants with a research background in health
outcomes or disparities (e.g. asthma, sickle cell disease, toxicology) will
be strongly considered. Our faculty is committed to excellence in quality
of care, efficiency of delivery, and continuous process improvement

and education. Research efforts focus on the identification and elimination
of community health disparities through patient focused, time-sensitive
care and preventive emergency medicine. The University of Illinois is
the largest university in the Chicago area. With several nationally-ranked
health sciences schools, we offer an unprecedented opportunity for
multi-disciplinary care, education and research.

Applicants should complete an online application at
https://jobs.uic.edu/job-board/
Job posting will remain open until position has been filled.

The University of Illinois is an AA/EOE and is committed to increasing
the diversity of its faculty.







¢ had a preconceived notion that

y large groups weren’t the best option

- for new physicians out of residency.

But CEP America is definitely different from
other large medical practices out there.””

—Tiffany Hackett, MD

ED Medical Director
San Leandro Hospital

info.cep.com/tiffanystory

Your Life. Your Career. Your Partnership.

CEP
America.
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