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Emergency medicine is a specialty which closely reflects societal challenges and consequences of
public policy decisions. The emergency department specifically deals with social injustice, health
and economic disparities, violence, substance abuse, and disaster preparedness and response. This
journal focuses on how emergency care affects the health of the community and population, and
conversely, how these societal challenges affect the composition of the patient population who seek
care in the emergency department. The development of better systems to provide emergency care,
including technology solutions, is critical to enhancing population health.
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Introduction: Given the nationwide increase in emergency department (ED) visits it is of paramount
importance for hospitals to find efficient ways to manage patient flow. The purpose of this study was

to determine whether there is a significant difference in success rates, length of stay (LOS), and other
demographic factors in two cohorts of patients admitted directly to an ED observation unit (EDOU) under
an abdominal pain protocol by a physician in triage (bypassing the main ED) versus those admitted via the
traditional pathway (evaluated and treated in the main ED prior to EDOU admission).

Methods: This was a retrospective cohort study of patients admitted to a protocol-driven EDOU with a
diagnosis of abdominal pain in a single university hospital center ED. We obtained compiled data for all
patients admitted to the EDOU with a diagnosis of abdominal pain that met EDOU protocol admission
criteria. We divided data for each cohort into age, gender, payer status, and LOS. The data were then
analyzed to assess any significant differences between the cohorts.

Results: A total of 327 patients were eligible for this study (85 triage group, 242 main ED group). The total
success rate was 90.8% (n=297) and failure rate was 9.2% (n=30). We observed no significant differences
in success rates between those dispositioned to the EDOU by triage physicians (90.6%) and those via

the traditional route (90.5 % p) = 0.98. However, we found a significant difference between the two groups
regarding total LOS with significantly shorter main ED times and EDOU times among patients sent to the
EDOU by the physician-in-triage group (p< .001).

Conclusion: There were no significant differences in EDOU disposition outcomes in patients admitted to
an EDOU by a physician-in-triage or via the traditional route. However, there were statistically significant
shorter LOSs in patients admitted to the EDOU by triage physicians. The data from this study support the
implementation of a physician-in-triage model in combination with the EDOU in improving efficiency in the
treatment of abdominal pain. This knowledge may spur action to cut healthcare costs and improve patient
flow and timely decision-making in hospitals with EDOUs. [West J Emerg Med. 2017;18(2)181-188.]

INTRODUCTION Affordable Care Act (ACA) in 2014." To address this, many
In a 2015 American College of Emergency Physicians emergency departments (ED) have formed observation units

(ACEP) poll, 75% of surveyed emergency physicians felt that ~ (EDOU) in an effort to expeditiously manage patients with an

patient volume had increased since implementation of the expected length of stay (LOS) less than 24 hours. EDOUs
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have been shown to reduce healthcare costs via reduction in
both initial hospital admissions as well as overall patient
hospital LOS.*” One recent study showed a mean annual cost
savings of $108 million from avoidance of 235,000 hospital
admissions for patients presenting to the ED with a chief
complaint of syncope.® A 2012 study also projected that a
nationwide adoption of EDOUs would lead to a projected
annual cost savings of $3.1 billion.”

In an effort to further improve throughput and decrease
patient LOS, some hospitals have implemented physician-in-
triage models in which an EP evaluates, treats and at times
dispositions patients in the triage area, bypassing the main ED.
The physician-in-triage model has also been shown to
decrease patient LOS within the ED.%’

Studies have shown that highly subjective conditions such
as abdominal pain are potentially difficult to manage in EDOU
settings.!*!? Abdominal pain is also the most common chief
complaint among ED visits, comprising 8% of total visits in
the most recent available National Hospital Ambulatory
Medical Care survey in 2011.!"" The average failure rate among
EDOUSs on a national level is between 20-30%. If admission
rates far exceed this percentile, suspension of the hospitals
EDOU privileges may occur.'?

Increased usage of both EDOUs and a physician-in-triage
model may lead to a significant number of patients with chief
complaints of abdominal pain being admitted to the EDOU by
a triage physician. There is currently limited literature on
clinical outcomes and the relative success rates of patients
admitted to the EDOU by a triage physician versus those
admitted via the main ED.

The purpose of this study was to look at patients admitted
to the EDOU with a diagnosis of undifferentiated abdominal
pain to determine whether there is a significant difference in
success rates (disposition home) of these patients admitted
directly to the EDOU by a triage physician (bypassing the
main ED) versus those admitted via the traditional pathway
(evaluated and treated in the main ED prior to EDOU
admission). Our study additionally sought to examine the
effects of gender, age, and insurance payer status on success
rates. We also examined the impact of physician-in-triage
evaluation and subsequent EDOU admission on patient LOS.

METHODS

This was a retrospective cohort study of 327 patients
admitted to the EDOU under an abdominal pain protocol from
July 1, 2015, to January 14, 2016, in a single university
hospital center ED. We obtained institutional review board
approval prior to data extraction and analysis. The total
population was divided into two cohorts, those dispositioned
to the EDOU by an attending physician working in triage and
those dispositioned by an attending physician in the main ED.

We determined that the sample size necessary to obtain
significant results in the study was 61. This was calculated

using a 95% confidence interval, 10% margin of error,
response distribution of 26% (85/237) and our known
population size 327. Response distribution was 26%
(85/327). Our sample achieved was 85 patients.

All patients admitted to the EDOU under the EDOU
protocol of abdominal pain who met the departmentally set
criteria were included in this study (Figure 1). The EDOU
abdominal pain protocol includes strict exclusion criteria,
interventions, disposition criteria, and a timeframe. The
exclusion criteria are surgical abdomen, immunocompromised
status, and a fever of >103F. Interventions per the protocol are
NPO, intravenous hydration, serial exams and vital signs
every four hours. Imaging (radiograph, computed tomography
and ultrasound), consultations, and repeat labs are all decided
by both main ED and triage physicians as indicated. The
protocol establishes the criteria for disposition to home as
improvement of pain, completion of diagnostic work up, and
exclusion of surgical disease. The criteria for admission to the
hospital are deterioration or no improvement, or diagnosis
established. Lastly, the protocol establishes the time frame for
treatment as 6-23 hours.

The EDOU is run primarily by nurse practitioners with
attending EPs in the main ED and triage area available if
clinical questions arise or a change in patient status arises. The
protocol is decided by the treating EP and the plan and
presumed course is discussed in detail on sign out to the nurse
practitioner. Prior to the initiation of the EDOU, all clinicians
were provided with training that included information on
EDOU operations, step-by-step instructions on how to admit
patients to the EDOU, and copies of the current protocols.
This training was provided via live faculty meetings and
email. All current protocols are available in several locations
in the main ED, electronic medical record, and in the EDOU.
Variation from the protocol is rare but can occur when a
clinician deems it necessary.

The physician in triage at the study site evaluates patients
within the triage area between 10 a.m. and 1 a.m. The
physician in triage is a board certified/board eligible EP and
clinical instructor. Staff members who work as the physician
in triage also work in the main ED, and triage shifts comprise
a portion of each faculty member/fellow’s monthly clinical
shift requirement.

We obtained compiled data for all patients admitted to
the EDOU with a diagnosis of undifferentiated abdominal
pain who met EDOU admission criteria, along with whether
the admission outcome was a success or failure. We
further stratified the data for each cohort gender (male
or female), age group (16-40, 41-60, 61-100), and payer
status (self, private, Medi-Cal, Medicare, VA). Data on
length of main ED time, EDOU time, and total time were
also collected. We analyzed the success rates, LOS, and
subgroup data for each cohort using STATA analytical
software for significant differences using a two-sample
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Emergency Department Observation Unit (EDOU) Management of
Abdominal Pain

Exclusion Criteria

Surgical Abdomen
Immunocompromised patient
Temperature > 40°C

NPO
IV hydration

EDOU Interventions

Serial exams and vital signs every 4 hours
Repeat labs as indicated

Imaging as indicated

Consultations as indicated

Disposition Criteria -
To Home

Symptomatic improvement of pain
Completion of diagnostic work-up
Exclusion of surgical disease

Disposition Criteria -
To Hospital

Deterioration of (or no improvement in) symptoms
Diagnosis made by serial exams or diagnostic testing

Figure 1. Emergency department observation unit (EDOU) management of abdominal pain.

t-test. To assess for significant findings in the overall
success rates, multiple groups were compared using chi-
square and Fisher’s exact tests.

RESULTS

A total of 327 patients admitted to the EDOU with a
diagnosis of abdominal pain were eligible for this study. Of
these, 85 were seen by triage physicians and 242 were seen
via the traditional route in the main ED. Overall, the total
success rate was 90.8% (n=297) and failure rate was 9.2%
(n=30) (Figure 2). The largest percentage of patients
grouped by gender, age, and payer status were female 63%
(n=187), age range of 16-40- 50.5% (n=150), and Medi-Cal
54.5% (n=162), respectively. The oldest patient included in
the study was 90 and the youngest was 16.

When comparing between the two cohorts, we observed
no significant differences in success rates between those
dispositioned to the EDOU by triage physicians (90.6%)
and via the traditional route (90.5 % p = 0.98) (Figure
2). In looking at the total population, we observed
significant differences among groups only regarding gender
p=0.03 and payer status p=0.03 when a chi-square test and
Fisher’s exact test were used to compare subgroups (Figure
3). When comparing the subgroups among the cohorts,

statistically significant differences were found in the private
pay groups and the 61-100 age group (Figure 4).

We used a t-test of times assuming unequal variances
to analyze any significant differences in overall total stay
(main ED time + EDOU time), EDOU time, and main ED
time. The mean times for the total stay, EDOU time, and
main ED time were 16.32 hours, 11.56 hours, and 5.00 hours
respectively for the main ED and 14.16, 10.11, 4.27 for the
triage group respectively. In all three categories we found
significant difference in times with the patients who were sent
to the EDOU directly from triage versus those sent from the
main ED p<.001 (Figure 5). Given that the mean total LOS
for the EDOU from triage group was two hours less than the
traditional group, a total of more than 170 bed hours were
saved by admitting that group straight from triage over a
period of six and a half months.

DISCUSSION

As the number of EDOUs nationwide increases, there
will be a growing need to safely use them to positively
impact patient care and improve allocation of hospital
resources. The primary purpose of this study was to
examine whether the physician-in-triage model could be
safely applied in dispositioning patients with a highly
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Comparison of overall success rate
of main ED vs triage

Area Success rate Confidence interval
Triage 0.906 .844-.968
Main ED 0.905 .969-.942
Overall 0.908
Comparison p=.98
Total Success Rates
100%
80%
60%
40%
20%
0%
Triage Main ED Overall

Figure 2. Comparison of overall success rate (discharge home within 24 hours) of main ED vs triage.

subjective and difficult-to-manage complaint to the EDOU.
Also, we aimed to unmask any significant differences in
time and resources saved as well as assess any significant
differences in gender, age, and other demographic data that
may have existed between the cohorts.

In this study, there were no significant differences in
the EDOU disposition outcomes in patients admitted to an
EDOU from triage or via the traditional route. Additionally,
we also discovered a significant difference in LOS between
the two cohorts of patients admitted from triage versus
those admitted from the main ED. The triage patients in
fact had shorter lengths of stays in each phase of their
hospitalization: total stay, EDOU time, and main ED time.
These two findings of equal success achieved with shorter
lengths of stay, suggest that the EP’s clinical intuition of
assessing highly subjective complaints such as abdominal
pain can be relied upon to make rapid EDOU disposition
decisions for our patients. This can have a significant
impact on patient flow through the ED, in turn having
significant impact on resource allocation, efficiency, costs,
and even patient satisfaction.

There is a growing body of research regarding the
innovation of the EDOU. Currently, however, this research
is focused on the EDOU and looks at operation designs
within the units themselves such as protocols and success

rates, and does not address the interplay between the
physician-in-triage model with EDOUs. As both the
physician-in-triage model and the EDOU are fairly new
system designs in emergency medicine that are gaining in
popularity but have yet to garner unanimous and ubiquitous
support, this study adds support to the implantation of both
systems, the physician-in-triage model and the EDOU, to
further decrease LOS in patients with abdominal pain.>”’

Our findings of equal EDOU success rates between triage
patients and main ED patients was surprising. Traditionally, it
has been thought that more accurate disposition decisions
would have been achieved after a thorough workup in the
main ED rather than through a brief triage assessment.
However, this study showed that triage physicians, even with
their limited time with the patient and lack of objective data,
are able to make equivalent disposition decisions. This would
suggest that perhaps the physician’s clinical gestalt is highly
sufficient in making quick disposition decisions.

We also found that patients admitted to the EDOU from
triage had a shorter LOS then those from the main
ED. Several explanations are proposed for this.
Presumably, the triage-to-EDOU path is more efficient and
less time is spent with the patient simply waiting for a main
ED bed to open. Perhaps the triage group received
medications sooner because they were quicker to get to
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Success rates between genders, ages,
and payer sources
Category Success rate p value
Male 0.866 0.3
Female 0.935
Age 16 to 40 0.932 0.23
Age 41 to 60 0.891
Age 61 to 100 0.875
Self 0.944 0.03
Private 0.942
MediCal 0.880
MediCare 1
VA 0
Combined Triage and ED Success Rate
(Note - No Patients with VA Insurance)
100%
80%
60%
40%
20%
0%
* e P
& P B P g
€ B B a7 ¢ &
~ L <& K

B Success Rate

Figure 3. Success rates (discharge home within 24 hours) between genders, ages, and payer sources.

VA, Veterans Administration.

providers who had time to administer medications. Or
perhaps the patients in the triage group were able to receive
stronger medications not available to their main ED cohorts
because those patients were still in the waiting room. Many
similar mechanisms could be proposed. Regardless of the
underlying reason, the increase in patient flow and
efficiency is an undeniable improvement.

When considering the influence of a patient’s insurance
on outcome, this study showed a statistically significant
improved success rate of triage versus main ED in the
private-pay group. One reason for this difference may be
the fact that patients in the private-pay group likely have
more reliable follow-up options in place and easier access
to primary care/specialty follow up, allowing for a quicker
and easier discharge. The other-payer groups did not have

any differences in outcome.

LIMITATIONS

Potential limitations of this study include its size and
patient population. The control group was much larger than
the study group (85 from triage versus 242 from the main
ED) because in practice it is more common for a triage
physician to quickly see a patient and send the patient to
the main ED for a more complete evaluation, workup, and
decision, than for the triage physician to admit the patient
directly to the EDOU. Those patients who are briefly seen
by triage are only counted in the control group, not in the
triage group because they were not admitted from triage.
With only 327 total patients, 85 of whom were admitted
from triage, this is still a relatively small study and it should
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Success rates between genders, ages, and payer sources
Category Main ED success rate Triage success rate p value
Male 0.87 0.815 .51
Female 0.930 0.948 .62
Age 16 to 40 0.939 0.915 .63
Age 41 to 60 0.888 0.867 .79
Age 61 to 100 0.854 1 .01
Self 0.933 1 .33
Private 0.930 1 .03
MediCal 0.865 0.867 .97
Medicare 1 1 1
VA 0 0 0

Success Rate Comparison - Main ED and Triage

(Note - No Patients with VA Insurance)

100%

2% ¥ oo >

8005
60%
40%
20%

0%

a & K\ o
c,‘b 2 el & 2

N Main ED N Triage
Figure 4. Comparison of success rates (discharge home within 24 hours) of ages, gender, and payer sources betwen main ED and triage.

VA, Veterans Administration.

be acknowledged that with small sample sizes data obtained
may be less valid. It is highly likely that the significant
findings regarding age, gender, and payer status may be
explained due to small populations within each group.

The specific patient population for this study should
also be considered. Our most represented patient group was
females aged 16-40 with Medi-Cal insurance, which is
most likely not representative of the entire population. It is
important to consider whether this skew in patient
population could have altered our findings and, importantly,
whether our findings would be pertinent to a facility that
did not share similar population characteristics. We also
recognize that this study looks solely at one protocol and

findings may vary significantly depending on protocol.
Clinicians from triage and the main ED used imaging as was
indicated, but this study did not collect data on the frequency
or type of imaging used between the groups of clinicians.
Additionally, because triage physicians are only
evaluating and dispositioning patients between the hours of
the 10 a.m. and 1 a.m., the results of our study may be subject
to an element of selection bias. Our study did not specifically
examine data on variation in acuity or change in EDOU success
rates based upon presentation during the hours within which no
physician in triage is present. While our study did examine total
lengths of stay as an outcome measure, we did not examine the
specific time of placement within the EDOU/time of discharge

Western Journal of Emergency Medicine 186 Volume XVIII, No. 2: February 2017



Marshall et al.

Abdominal Pain Observation from Triage Versus ED

Length of stay

Category Main ED (ST Dev) Triage (ST Dev) p value:
Total LOS (EDOU LOS + ED LOS) 16.32 (1.72) 14.16 (3.13) </=.0001
EDOU LOS 11.56 (1.74) 10.11 (2.21) </=.0001
EDOU LOS 5.00 (0.59) 4.27 (1.57) </=.0001
Length of Stay - Overall
18
16
14 -
12 1
v
2 10 -
.
§ 8- ¥ Main ED
< ¥ Triage
6 -
4
2
o -

Overall Total ED stay

Overall Total EDOU LOS

Overall Total Main ED time

LOS Category

Figure 5. Data comparing length of stay (LOS) data in main emergeny department (in hours) vs emergency department observation

unit (EDOU).

and the influence of this measure on total LOS. Future studies
may benefit from only examining patients admitted to the
EDOU between 10 a.m. and 1 a.m.with presentation between
la.m. and 10 a.m. acting as an exclusion criteria. Future studies
may also benefit from examining specific time of placement in
and discharge from the EDOU to determine whether a greater
proportion of patients are discharged from the EDOU at certain
times and if, accordingly, placement within the EDOU at
particular times influences LOS within either group. This also
may represent a future direction of study given that patient
satisfaction is an important quality measure that is being
increasingly emphasized nationwide. Lastly, we acknowledge
that some of the EDOU lengths of stay included main ED
boarding time as they awaited bed availability in the EDOU.

CONCLUSION

The data from this study serve to support that the
use of the physician-in-triage model in combination
with the EDOU can improve ED efficiency and, most
importantly, safely treat a highly subjective complaint
such as abdominal pain. This finding will likely have
beneficial effects on patient flow, cutting departmental
costs, and improving patient satisfaction. Given the
prevalence of abdominal pain complaints as well as the

potential cost savings associated with successful use of

the EDOU and decreased patient LOS through use of the
physician-in-triage model, there is a significant need for
further investigation on this topic and for identification

of factors leading to or detracting from increased success
rates. Future studies should also aim to look at other EDOU
protocols to see if similar conclusions can be drawn.

As continued support for EDOUES is often predicated

upon maintaining a low failure rate, it is of paramount
importance that predictors of EDOU success/failure be
investigated in order to better predict successful disposition
at time of admission to the EDOU.
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Introduction: High-need, high-cost (HNHC) patients can over-use acute care services, a pattern of behavior
associated with many poor outcomes that disproportionately contributes to increased U.S. healthcare cost.
Our objective was to reduce healthcare cost and improve outcomes by optimizing the system of care. We
targeted HNHC patients and identified root causes of frequent healthcare utilization. We developed a cross-
continuum intervention process and a succinct tool called a Complex Care Map (CCM)®© that addresses
fragmentation in the system and links providers to a comprehensive individualized analysis of the patient
story and causes for frequent access to health services.

Methods: Using a pre-/post-test design in which each subject served as his/her own historical control,
this quality improvement project focused on determining if the interdisciplinary intervention called CCM©
had an impact on healthcare utilization and costs for HNHC patients. We conducted the analysis between
November 2012 and December 2015 at Mercy Health Saint Mary’s, a Midwestern urban hospital with
greater than 80,000 annual emergency department (ED) visits. All referred patients with three or more
hospital visits (ED or inpatient [IP]) in the 12 months prior to initiation of a CCM®© (n=339) were included in
the study. Individualized CCMs®© were created and made available in the electronic medical record (EMR)
to all healthcare providers. We compared utilization, cost, social, and healthcare access variables from the
EMR and cost-accounting system for 12 months before and after CCMs®© implementation. We used both
descriptive and limited inferential statistics.

Results: ED mean visits decreased 43% (p<0.001), inpatient mean admissions decreased 44% (p<0.001),
outpatient mean visits decreased 17% (p<0.001), computed tomography mean scans decreased 62%
(p<0.001), and OBS/IP length of stay mean days decreased 41% (p<0.001). Gross charges decreased 45%
(p<0.001), direct expenses decreased 47% (p<0.001), contribution margin improved by 11% (p=0.002), and
operating margin improved by 73% (p<0.001). Patients with housing increased 14% (p<0.001), those with
primary care increased 15% (p<0.001), and those with insurance increased 16% (p<0.001).

Conclusion: Individualized CCMs®© for a select group of patients are associated with decreased healthcare
system overutilization and cost of care. [West J Emerg Med. 2017;18(2)189-200.]

INTRODUCTION healthcare cost, payers, providers, and policymakers seek
Healthcare Overutilization is a Costly Problem to improve the efficiency of healthcare delivery.! We are
As the United States grapples with steeply rising challenged by the problem of costly healthcare overutilization
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by high-need, high-cost (HNHC) patients — those requiring
complex and multifaceted care with frequent access to the
healthcare system.! Although these patients represent a
relatively small proportion of the population, their care is
associated with disproportionately high expenditures. For
example, the top 1% of patients accounts for more than a
fifth of all healthcare spending, and the top 5% accounts for
nearly half.>?® Effective intervention in this population has
the potential to reduce waste and improve millions of lives.*
We tested the development and use of CCMs© to reduce
overutilization in high-need patients.

High-Need, High-Cost Patients

The complexity of HNHC patients often extends beyond
medical diagnoses to include community, behavioral,
cultural, addiction, and socioeconomic challenges.! >
Compared to the general population, these patients have
a higher prevalence of chronic physical and psychiatric
illnesses that require both immediate interventions and
long-term care, present with complaints more appropriate
for primary care, have higher rates of hospitalization and
mortality, are ethnically diverse, have varied health and
personal histories, and are more likely to have enduring
problems such as poverty, homelessness, hunger, loneliness,
illiteracy, lack of transportation, limited mental capacity,
legal problems, and substance addiction.*® Studies
suggest that the complexity of these patients’ medical
and/or socioeconomic maladies hinders their ability to
navigate the healthcare system, contributing to the cycle
of overutilization.” Fragmentation in the healthcare system
also drives overutilization. The increasing number and
complexity of visits in a healthcare system that are not
organized around meeting the multifaceted physical,
behavioral, and social needs of these high-need individuals
results in fragmented and episodic care.*® Patients
cycle through multiple institutions (such as emergency
departments [ED], inpatient [IP] units, outpatient clinics,
detox centers, homeless shelters, and jails) that are often
disconnected from one another, leading to an expensive,
inefficient healthcare environment that fails these patients.*’

Seeking a Solution to Overutilization

A “best practice” approach has proven elusive, with the
majority of care remaining fragmented, uncoordinated, and
reactive.? Interventions to improve management and reduce
utilization have largely focused on adding care managers to
directly work with the patient to enhance access and care
coordination. Approaches have included individualized care
plans and intensive case management,'®** healthcare
education, improving access to primary care,”? patient home
follow up,’*?" triaging patients and routing non-urgent cases to
alternative services, and managed care-level interventions.?
Several models, such as the Commonwealth Care Alliance,

CareMore, CareOregon, the Everett Clinic, and Marshfield
Clinic, have adapted a range of approaches that include
medical homes in safety-net clinics, multidisciplinary case
management, patient stratification to better target care
delivery, early intervention strategies, and vigorous
discharge follow up.* Although many programs have
improved quality or reduced care utilization, their impacts
on costs have been inconsistent.?'-

A growing need remains for initiatives with an
innovative model that improves care delivery and beneficiary
experience, while reducing unnecessary spending for all
patients, especially for this vulnerable population with
complex medical and social needs.* The lack of a consistent
understanding of the characteristics of this heterogeneous
high-need population, which underlying issues drive high-
utilization behavior and which subgroups offer the greatest
opportunity for impact, all hamper efforts to innovate and
implement effective interventions that improve healthcare
delivery.”* Much remains unknown about how HNHC
patients interact with the healthcare system, what services they
receive, and what outcomes result.* If we can understand more
about the care they need and what is working, we can design
more targeted, coordinated, and effective clinical services.*

Our Approach and Goals

Whereas most interventions focus on changing the
patient, our approach to improve the effectiveness, efficiency,
and value in care was to focus on innovating a replicable
intervention that changes the system of care around these
patients to effectively identify and target the true root causes
driving the high-utilization behavior.

The CCMO is a cross-continuum succinct tool that
addresses fragmentation in the system by linking providers to
a consistent cohesive individualized analysis of a patient’s root
causes for frequent use of costly acute health services. The
CCMO is linked to a pop-up alert that fires the first time a
provider opens the medical record. It is a guide that
demystifies the complexity of a frequent user’s clinical
presentation and utilization pattern. The provider is thus
equipped with a comprehensive analysis of underlying root
causes contributing to return visits with supporting data. The
CCMO allows each provider to examine the history and
considerations for care from the patient’s cross-continuum of
healthcare providers, so that he/she can be better informed
regarding how to provide the most appropriate and consistent
care for patients with complex issues. The CCM© captures the
patient’s longitudinal story and brings forward considerations
to improve delivery of care.

In this article, we describe 1) a system-focused, root
cause-based intervention, 2) our process for creating
and implementing CCMs©, 3) the profile of our patient
population, and 4) utilization, financial, social, and healthcare
access outcome measures after the CCM©O was administered.
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Our aim for sharing our approach is to advance understanding
of the heterogeneous HNHC patient population.

CREATION OF THE COMPLEX CARE MAPO© TOOL
A master’s prepared clinical nurse leader (CNL) created a
Complex Care Resource Center where, under her leadership,
tools were developed to complete a record review, uncover
root causes of instability, capture the cross-continuum team,
and identify key drivers that may improve outcomes for
the patient. The CNL and ED medical director co-led an
interprofessional Complex Care Committee to develop and
maintain the CCMs© (Figures 1, 2, and 3).

METHODS
Context

Our analysis was designed to explore if a CCM© would
improve quality of healthcare delivery, reduce inappropriate
overutilization of costly acute care services, and improve
social and healthcare access and patient outcomes. A
Complex Care nurse chaired the intervention and oversaw the
interdisciplinary team.

Study of the Intervention
Study Design

The intervention was designed as a quality improvement
project that followed high health system users for 12 months
pre- and post-intervention where each subject served as his/
her own historical control. We used retrospective data for
comparison. This project was deemed as a Clinical Quality
Improvement Initiative by the Mercy Health Institutional
Review Board (IRB) and as such was not formally supervised
by the IRB per their policies.

Setting

The analysis was conducted between November 2012
and December 2015 at Mercy Health Saint Mary’s in Grand
Rapids, Michigan, an inner city tertiary care hospital with
greater than 80,000 annual ED visits. Because of its location,
a large number of patients are homeless, unemployed or
receiving social assistance, have complex and/or chronic
medical, psychiatric, and substance use problems.

Subject Population

Any patient referred to have a CCM© was enrolled
in the project. Referrals could be made by any hospital,
emergency, or community health professional who believed
a patient could benefit from a Complex Care Map© based on
their perception of the patient’s pattern of healthcare service
utilization. Additional inclusion criteria included three or more
visits to the hospital within the prior 12 months and age of 18
years or older. There were no exclusion criteria. Subjects were
withdrawn from the analysis prior to completion if they died
or were known to have moved away within 12 months after

initiation of a CCM®O. In total, 355 cases were enrolled, and
16 cases were withdrawn due to death prior to 12 months after
implementation of the intervention.

Measures
Outcome Variables

The present analysis investigated whether implementing
CCMsO could reduce healthcare service utilization and costs
(primary objectives) and improve social and healthcare access
issues (secondary objectives).

Primary Outcome Variables

Our analysis had two sets of primary outcome measures.
One set focused on Healthcare Service Utilization: Emergency
Department / Urgent Care (ED/UC) Visits, Observation /
Inpatient (OBS/IP) Admissions, OBS/IP Length of Stay
(LOS), Computed Tomography scans Ordered. We obtained
healthcare service utilization data from the hospital’s inpatient
and outpatient utilization databases and cost accounting
system. The other set focused on healthcare service costs:
Gross charges and expenses, ED service charges and expenses,
IP service charges and expenses, outpatient service charges
and expenses. Healthcare cost data were retrieved from the
cost accounting system.

Secondary Outcome Variables

Our study had one set of secondary outcome measures.
These measures focused on social and healthcare access
issues: lacks safe housing, lacks medical insurance, lacks
primary care. We obtained social and healthcare issues data
from extensive review of the patient’s EMR and reports of
collateral contacts/patient’s healthcare providers. “Lacks safe
housing” was defined as living on the streets, in shelters, or in
an abandoned building for the majority of the time.

Descriptive Variables

We describe a comprehensive set of baseline
characteristics for the high-frequency complex patient
population in our analysis grouped into several categories
(Table 1): demographic, social, healthcare access, mental
illness, and healthcare utilization variables. History of
trauma was defined as history of a severely distressing event
that caused overwhelming stress or psychological trauma
such as, although not limited to, physical or sexual assault,
serious bodily harm, natural disasters, or witnessing fatalities.
Baseline patient characteristics were obtained from extensive
review of each patient’s EMR.

Analysis
Statistical Procedures

All data were extracted from the hospital’s EMR system,
compiled in a Microsoft Excel spreadsheet, and then stored as
de-identified data in REDCap prior to being transported to
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(@) Consultation

Consult order for a
Complex Care Map©
is placed for a given
patient. A consult
may be ordered by
any emergency,
hospital, or
community health
professional who
believes a patient
may benefit from a
Complex Care Map©
based on their
perception of the
patient’s pattern of
healthcare service
utilization.

Root Cause
Analysis

10-year chart review
conducted by a
Complex Care RN
with focus on root
causes contributing to
the patient’s high-
utilization pattern.
EMR is used to
ascertain the patient's
healthcare providers,
which are contacted to
gather additional
perspectives and
information. Root
cause-based analysis
is written in
standardized
framework: Situation,
Background,
Assessment,
Considerations
(SBAC).

Team
Review

Interprofessional team
meets weekly for 1 hour
to discuss newly
analyzed patients and
review their drafted
Complex Care Maps©
with a focus on best
practice information
through the lens of
each discipline. The
team consists of ED
physicians, social
workers, clinical nurse
specialists, hospitalist
physicians, pain
management clinicians,
behavioral health
clinicians, case
managers, patient
relations staff, risk
management, primary
care staff, and others
as appropriate.

Once approved,
Complex Care Maps©
are uploaded into the
EMR, allowing universal
24/7 access and
guidance for all
healthcare providers
treating these complex
care patients.

Implementation

Hardin et al.

Care

To improve
adherence to this
resource, the patients
are flagged in the
EMR with an alert
that automatically
appears on the
computer screen the
moment a healthcare
provider first opens
the record while the

patient is in their care.

The treating provider
uses the analysis to
guide further clinical
decision making in
the clinical moment.
The alert fires across
the hospital system.

Every Complex Care
Map®© undergoes an
annual revision. The
utilization pattern is
evaluated to determine if
the intervention is
meeting the patient’s
needs and the Complex
Care Maps© are
updated as needed.
Descriptions of positive
behavioral changes are
incorporated, as well as
patient-specific
recommendations for
rewarding the patient
through positive
reinforcement. Revised
Complex Care Maps©
are again reviewed by
the interprofessional
team prior to entry in the
EMR.

Root Cause Analysis:
Steps on how to Identify and Communicate Patient-Specific Root Causes that Drive High-Utilization Behavior

Goal

Perform comprehensive health assessment to identify problems that, if addressed through effective interventions, will improve care and reduce the
need for expensive services. Extends beyond medical issues to address, to the extent possible, how patients’ psychosocial circumstances and
social determinants of health affect their ability to follow treatment recommendations and achieve stabilization. Different patients become high-

utilizers for different reasons, and thus approaches must be tailored to their unique presentation.

Step 1: Ten Year Electronic Chart Review
ED records, inpatient hospital notes, results of investigations, number of visits, medical problems, psychosocial issues, social determinants of
health, and cross continuum team identification.

Step 2: Engage the Patient’s Existing (Yet Often Fragmented) Continuum of Care
The EMR is used to ascertain the patient’s healthcare providers and pattern of access. Further information is gathered from the patient’s
Primary Care Physician and any other relevant practitioners. A conference may occur with the patient’s primary care, specialty, behavioral
health, and social service providers to create a shared plan.

Step 3: Bring the Patient’s Story Forward from a Root Cause Perspective
When gathering this information, a story emerges of the root cause(s) underlying the frequent use of emergency and/or inpatient services. Many
factors that were previously neglected or overlooked become apparent contributors to patient’s health challenges and can include but are not
limited to a high prevalence of trauma in their lives, inability to connect with primary care services, inadequate access to psychiatric assessment
and mental health services, cognitive and health literacy challenges, or social isolation and depression. System fragmentation, patient strengths,
key relationships, and opportunities to improve care delivery and coordination are identified and organized into a Complex Care Map®© for the
patient to support the provider in delivering comprehensive care and linking the cross continuum to strengthen the intervention across systems.

Figure 1. Creating and implementing Complex Care Maps®©: (a) General overview (b) process for conducting root cause analysis of
drivers that underlie high-utilization behavior.
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IDENTIFYING INFORMATION
Describes the patient’s identifying information.

Care Plan #: 0000001

Patient Name, MRN, DOB: John Smith, 123456789, 01/01/1980
Creation Date: 01/01/2013

Date of Last Revision: 01/01/2016

WARNING/SAFETY ALERT
Statement of safety issue or guardian information (appears in red font).

Example: Patient has brought in a weapon previously (reference note with specific details of encounter)
Example: Patient has a guardian (reference their name and contact information)
Example: Patient drinks hand sanitizer as a form of alcohol abuse. Remove hand sanitizer from room.

SITUATION
Succinctly describes the core issue and why this Complex Care Map®© was created.

Example: Patient has high frequency healthcare visits related to unstable COPD.
Example: Patient has high frequency healthcare visits due to unstable behavioral health issues.
Example: Patient has high frequency healthcare visits related to chronic back pain and substance overuse

BACKGROUND
Describes pertinent past medical and social history, significant testing and results, root cause drivers, and pattern of access that
contribute to the patient’s care complexity.

Root Cause Medical Problems List: Medical diagnoses that trigger ED visits or inpatient admissions

Root Cause Psychosocial Problems List: Psychiatric diagnoses that trigger ED visits or inpatient admissions, information
about suicidality and addiction history for safety

Root Cause Social Determinants of Health (SDOH): SDOH that affect ED visits or inpatient admissions such as housing,
safety, history of or current trauma, financial barriers to care, decision-making capacity, access issues

Incidence of Testing: If over-testing is an issue, pattern and type of testing with information about significant or negative
results is included. Identification of access to multiple hospitals is indicated.

Pattern of Access: Number of visits to ED/UC, IP/OBS and LOS Days in previous 12 months

ASSESSMENT
Describes the root causes driving the high-utilizer behavior. Takes into account gaps in care, patient activation, behavioral health
needs, social services, and barriers to care. Identifies patient strengths and key relationships contributing to stabilization.

Associated Concerns: highlight key areas of concern

Associated Strengths: highlight strengths of patient story

Key Contacts & Phone Number (as of Month/Day/Year): Medical home/PCP; Specialists (that would be helpful to contact);
CNL/CM (from the ED or inpatient unit); Homecare Agencies, Case Managers (include Insurance CM and Psych CM),
Community Health Worker or Health Coach.

CONSIDERATIONS
Considerations suggest actions to change provider behavior and suggest evidence-based treatment and strategies that are specific
to the patient situation. Key notes in the EMR are identified for provider reference.

What helps: Include evidence-based recommendations; recommended persons for contact via phone call from the ED/IP for
recommendations in directing care if appropriate; reminders to fax note to agencies in the circle of care that do not auto-receive
the consult (i.e., key specialists).

What doesn’t help: Highlight historical failures in patient’s care

References: Include links to valuable notes in the EMR with dates (i.e., Pain and Palliative Care Consult Note 9/28/2012)

Figure 2. Complex Care Map®© architecture.

Stata version 14SE (STATA Corp). As this was a paired
sample study with data collected on the same patients (before
and after CCM© implementation), we used Wilcoxon signed
rank tests and McNemar’s chi-square test to examine whether
the difference in pre- and post-outcome measures were
statistically significant. McNemar’s chi-square test is used
for binary variables and the Wilcoxon test is used for count
data. Tests were two-sided and a p value < 0.05 was
considered statistically significant. In an effort to examine

distributional differences in utilization changes from the
pre- to post-period, we conducted an analysis using patients
in the 25™ and 75" percentiles of the distribution for each
utilization outcome.

Examining costs from the hospital’s perspective is an
essential step because it is unlikely that any hospital would
implement a new program that was not cost effective at the
health system level.>* We report financial data (rounded to
the nearest dollar) and acknowledge that hospital charges,
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Figure 3. (a) Complex Care Map®© Guiding Principles

System-Based Intervention: Focus of the intervention and considerations is on improving the system around the patient and is thus independent
of a patient’s level of insight, motivation for self-care, or participation.

Patient-Centered Root-Cause Analysis: Comprehensive/Holistic and individualized assessment based on patient’s characteristics, utilization
patterns, needs, and perceived challenges with focus on the whole person; rather than a single disease process.

Utilization-Focused: Identifies factors that drive ED/UC visits and IP admissions.

Cost-Effective, Sustainable, and Replicable Structure: Links information about providers already in the patient’s circle of care and uses
existing resources/infrastructure common to most US hospitals, allowing implementation in all settings with an EMR.

Multidisciplinary: Integrates physical health information with behavioral health recommendations to improve quality and safety of care.
Improved Care Coordination: Enables providers to better coordinate care during the clinical moment by linking contact information for
established care providers and relevant resources to the root-cause analysis.

Benefits Providers: Empowers treating practitioners with time-saving information that demystifies the patient's complexity and maximizes their
ability to address the patient’s core needs. Example: providers report increased satisfaction and time efficiency in caring for these patients.
Humanistic: Deliberate phrases used to improve the culture of provider language by avoiding judgment or labeling patients while honoring their
strengths and bringing forward complex information that is important for patient safety. See Figure 3b for examples.

Patient-Provider Relationship Strengthening: Includes recommendations on patient-specific engagement strategies to build trust. Example:
traumatized patient whose anxiety is triggered by physical touch.

Easily Accessible: All providers caring for the patient are alerted of the Complex Care Map© when opening the patient’s chart where it is also
available 24/7 in the EMR.

Preventative Impact: Identifies patients at the point of care who are perceived to be at high risk for poor outcomes and developing a pattern of
unnecessary utilization.

Rewards Positive Behavior Change: Includes recommendations for positive reinforcement.

Culture-Shifting: Intentional design of the analysis impacts provider perceptions of and approaches to complex patients. Example: Providers
now enter consults using "over-utilization" or “over-prescribing” as a reason for referral.

Uses Technology: Uses the EMR to alert providers and improve integration.

Information Sharing: Assessments of a patient’s high-utilization pattern from across the continuum of care are collected and shared within the
Complex Care Map®©.

Interprofessional Collaboration: Interdisciplinary information gathering and team-based review

Figure 3. (b) Humanistic Emphasis on Descriptive Language in Complex Care Maps©

Previous Terminology Recommended Improvement

"Narcotic/Drug Seeking" Concern for Narcotic Overuse

"Do not prescribe narcotics" Consider non-narcotic treatment absent acute trauma

"Do not order additional CT scans" At risk for over-testing. Check previous scans/results in the medical record.
"History of sexual abuse as a child" Significant childhood trauma (see __ note dated )

"Abuse of the ED - visits frequently with no At risk for overtreatment. Consider previous testing and evaluations. Consider MSW consult
medical cause" for resources and support.

"Non-compliant" Pattern of poor follow-through on recommended care

"Doctor shopping" Accesses multiple healthcare systems/providers

"Psych concerns” Behavioral health complicates care

"Addict", "Drunk" Substance use complicates care, Polysubstance abuse (list substances)

Figure 3. Distinguishing features: (a) Guiding principles. The Complex Care Map® incorporates several important and distinguishing
features, some of which are known to be shared by high-performing approaches; (b) humanistic emphasis on descriptive language in
Complex Care Maps®©.

billing, and revenue figures may vary widely among respects, patients were typical of most high-utilizer groups: a
hospitals because of unique combinations of patient mix, large proportion had Medicaid (42%), were dual-eligible
payer mix, and institutional mission, although it is the Medicare/Medicaid (17%), or were uninsured (17%). A high
changes in these variables that we emphasize. percentage of patients also had history of mental health
diagnoses, including suicidality (40%), trauma (48%),
RESULTS substance use disorder (66%), and/or psychiatric diagnosis
Baseline Patient Characteristics: (75%). Eighteen percent of high-utilizers were homeless.
Table 1 reports characteristics of the sample. In many Patients in this study also had characteristics that differ
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from most other studies. The mean age was 40 years (not
shown in Table 1), with 72% of patients less than 50 years
old. Furthermore, 35% were from healthcare systems outside
of Mercy Health (home-based primary care provider (PCP),
other PCP, and one-third of the Resident Clinic), while 46%
were from PCPs inside the Mercy system. Twenty-five percent
of patients had three or more years of prior frequency. In our
work with complex patients, we have found the characteristics
of those with multiple years of frequency require a
comprehensive approach for stabilization; except for Johnson
et al. (2015), who included data on frequency for one year
prior to intervention, we are not aware of any other studies
that consider past utilization.**

Patient Outcomes of Intervention

Table 2a reports the difference in both primary and
secondary outcomes pre- and post-implementation of the
CCMO. The primary outcomes include measures of healthcare
utilization and healthcare costs. Using data from cost-
accounting classifications, total visits decreased by 37%, with
ED visits decreasing 43%, IP visits decreasing 44%, and OP
visits decreasing 17%. Using data from the quality
improvement database, ED/UC visits decreased 30% and IP/
OBS utilization decreased 49%. The number of CTs decreased
62% and LOS decreased 40.5%. All p-values for healthcare
utilization outcomes were <0.001. Gross charges decreased
45%, ED charges decreased 48%, IP charges decreased 43%,
and OP charges decreased 47% (p<0.001). Total direct
expenses decreased 47%, as did expenses for ED (50%,
p<0.001), IP (45%, p<0.001), and OP (50%, p<0.001). The
total contribution margin increased 11% (p<0.001), with the
ED contribution margin increasing 76% (p<0.001) and the OP
contribution margin increasing 86% (p<0.001). The total
operating margin increased 73%, with the ED operating
margin increasing 58% (p<0.001) and the OP operating
margin increasing 60% (p<0.001). The differences between
the pre- and post-intervention IP contribution margin and
operating margin were statistically insignificant.

The secondary outcomes include social and healthcare
access variables. Differences for all secondary outcomes
were statistically significant, with a p-value <0.001. After
intervention, the number of patients with housing increased
14%, patients with an identifiable PCP increased 15%, and
patients with insurance increased 16%.

Distributional Analysis of Patient Qutcomes

To examine the extent to which our results may be driven
by regression to the mean and not to the intervention itself,
we divided our sample into quartiles based on each outcome
and repeated the pre- to post-period analyses reported in
Table 2a. For this distributional analysis, we chose to focus
on utilization outcomes, as those would provide the clearest
evidence of the influence of natural variation in our findings.

Table 1. Baseline characteristics (n = 339) for the high-fre-
quency complex patient population.

% (No.)
Demographic variables
Age group

18-29 17.40 (59)

30-39 31.56 (107)

40-49 23.60 (80)

50-59 18.58 (63)

60-69 6.49 (22)

70-79 2.06 (7)

80+ 0.29 (1)

Gender
Male 59.29 (201)
Female 40.71 (138)
Race

White 63.72 (216)

Black or African American 30.09 (102)

Hispanic or Latino 5.01 (17)

Asian 0.00 (0)

American Indian or Alaska Native 1.18 (4)

Native Hawaiian or Pacific Islander 0.00 (0)

More than 1 race 0.00 (0)

Social variables
Housing*

Yes 81.42 (276)
Housed 73.45 (249)
AFC/AL 3.24 (11)
Long-term care 0.59 (2)
With family & friends 2.95 (10)
Transient hotel 1.18 (4)

None 18.58 (63)
Crisis house 0.29 (1)
Homeless 18.29 (62)

Healthcare access variables
Identifiable PCP*

Yes 81.12 (275)
MHPCMH 22.71 (77)
Resident clinic 8.26 (28)
Community benefit clinic 17.11 (58)
Home based PCP 0.88 (3)
Long term care PCP 0.59 (2)
Other PCP 31.56 (107)

Hx, history; AFC/AL, adult foster care or assisted living; MHPCMH,
Mercy Health patient-centered medical home; ED, emergency de-
partment; PCP, primary care physician.

*Designates Variable with 12-mo After Comparison.
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Table 1. Continued.

% (No.)

None 18.88 (64)

Insurance Type*

Insured 83.48 (283)
Private/commercial 12.09 (41)
Medicare 12.09 (41)
Medicaid 42.18 (143)
Dual-eligible (Medicare/Medicaid) 17.11 (58)

Uninsured 16.52 (56)

Healthcare utilization variables
Years of prior frequency

1 35.99 (122)

1-2 21.83 (74)

2-3 17.40 (59)

>3 24.78 (84)

Type of frequency

ED 43.95 (149)

Inpatient 2.36 (8)

Both 53.69 (182)

Mental iliness variables
Hx of suicidality (yes) 40.1 (136)
Hx of trauma (yes) 48.1 (163)
Hx of substance use disorder (yes) 66.1 (224)
Hx of any psychiatric diagnosis (yes) 74.6 (253)

Hx, history; AFC/AL, adult foster care or assisted living; MHPCMH,
Mercy Health patient-centered medical home; ED, emergency de-
partment; PCP, primary care physician.

*Designates Variable with 12-mo After Comparison.

Results are presented in Table 2b and, while not definitive, do
provide evidence that regression to the mean in our sample

is minimal. The first four columns display pre- and post-
intervention mean utilization rates for the lowest utilizers

in the sample, while the last four columns include the same
information for the highest utilizers. Unsurprisingly, the
highest utilizers experience the largest post-intervention
reductions in the utilization outcomes, many on the order of
50%, while the lowest utilizers appear to be largely unaffected
by the intervention. Importantly, we see little indication

of movement towards the mean for the lowest utilizers in

the post-period, lending support to the effectiveness of the
CCMO. Four of the outcomes for the lowest utilizers show no
statistically significant change from the pre- to post-period,
and the remaining changes — while statistically different from
zero — are small in magnitude.

DISCUSSION
Summary

We implemented an interprofessional, replicable, cost-
effective process to intervene with HNHC patients. In this
article, we share information about the people with the most
significant healthcare needs and the services they use. We
describe an EMR-based care delivery intervention that is
associated with lower-than-average costs. We improved social
and healthcare access outcomes by changing the system
around complex patients.

Interpretation of Key Findings
Intervention:

This paper describes a successful approach to stabilize
HNHC patients. The CCM®© is unique in that it combines the
power of the patient story with interprofessional input and
focuses on cross-system collaboration to improve outcomes. This
intervention, which was associated with a 72.5% increase in
operating margin, may prove particularly valuable as health
systems shift further into risk-based contracts. Rather than
creating another care management and cost infrastructure, the
intervention is primarily managed by existing resources in the
healthcare system and operates by improving efficiency through
coordination of existing providers. Cost for implementation is
minimal because it uses existing technology available to most
healthcare systems. Keeping referral criteria open allows
providers to identify at-risk patients at the early stages of high-
utilization behavior, hopefully preventing patients from becoming
consistent frequent users. We believe this is significant because
the greatest long-term cost savings will come from reducing the
development of new high-utilizer patients. Although not
quantified in this analysis, providers report a high level of
satisfaction with having an easy process to identify at-risk
patients in the moment of interaction without having burdensome
documentation to complete to generate intervention.

In addition to reductions in utilization, patients in the
study experienced reductions in length of stay and in the
number of CTs performed. Providers report that CCMs©
save time and help them link with the cross-continuum team
already caring for the patient. Efficiency in delivery may
contribute to reduction in length of stay but this was not
explored in the analysis. Quantity of CTs and previous results
are specifically included in the CCMs© because a pattern of
frequent investigations was noted in the population. Providers
now make referrals of patients specifically due to noted “over-
testing.” Additional investigation into the drivers of these
changes in practice warrant future study.

Description of the Sample

Predominant characteristics of our sample include
prevalence of fragmentation between cross-continuum
providers and prevalence of mental illness, substance use, and
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Table 2. (a) Patient outcomes of intervention (n=339) pre- and post-implementation of the Complex Care Map®©.

Means
Outcomes Pre Post Difference % Change p-value
Healthcare utilization Means (no.)
Visits
Total 14.903 9.322 -5.581 -37.4 <0.001
ED 10.245 5.862 -4.419 -43.1 <0.001
P 1.295 0.720 -0.575 -44.4 <0.001
OP 3.362 2.780 -0.582 -17.3 <0.001
Total 11.826 7.997 -3.829 -32.4 <0.001
ED/UC 10.319 7.233 -3.086 -29.9 <0.001
OBS/IP 1.507 0.764 -0.743 -49.3 <0.001
CT scans
Total 1.481 0.563 -0.918 -62.0 <0.001
Means (days)
LOS
OBS/IP 5.850 3.481 -2.369 -40.5 <0.001
Healthcare costs Means ($)

Gross charges

Total 39,254 21,491 -17.764 -45.3 <0.001
ED 13,121 6,831 -6,290 -47.9 <0.001
P 20,768 11,795 -8,973 -43.2 <0.001
OP 5,365 2,864 -2,501 -46.6 <0.001
Direct expenses
Total 10,956 5,788 -5,168 -47.2 <0.001
ED 3,009 1,492 -1,517 -50.4 <0.001
P 6,556 3,597 -2,959 -45.1 <0.001
OP 1,390 699 -691 -49.7 <0.001
Contribution margin
Total 1,134 1,253 119 10.5 0.002
ED -770 -182 589 76.4 <0.001
P 2,172 1,472 -700 -32.2 0.338
OoP -268 -37 231 86.0 0.004
Operating margin
Total -2,573 -707 1,866 72.5 <0.001
ED -2,244 -948 1,296 57.7 <0.001
P 475 562 87 18.3 0.771
OP -803 -321 482 60.0 <0.001

Pre (12-mo before); Post (12-mo after).
ED, emergency department; /P, inpatient; LOS, length of stay; OP, Outpatient, Observation Admissions and Urgent Care Visits and
Outpatient Radiology.
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Table 2. Continued.

Social variables
Housing Yes 81.4
Healthcare access

Identifiable PCP Yes 81.1

Insurance type Insured 83.5

92.9 1.5 14.1 <0.001
93.2 12.1 14.9 <0.001
96.5 13.0 15.6 <0.001

Pre (12-mo before); Post (12-mo after).

ED, emergency department; /P, inpatient; LOS, length of stay; OP, Outpatient, Observation Admissions and Urgent Care Visits and

Outpatient Radiology.

Table 2. (b) Distributional analysis of patient outcomes.

25th Percentile

75th Percentile

Pre Post Difference p-value Pre Post Difference p-value
Healthcare utilization Values (no.) Values (no.)
Visits
Total 5.621 5.770 0.149 0.362 27.341 15.841 -11.500 <0.001
ED 3.000 3.443 0.443 0.736 20.000 10.067 -9.933 <0.001
P 0.000 0.231 0.231 <0.001 3.538 1.528 -2.010 <0.001
OP 0.000 0.588 0.588 <0.001 9.330 6.247 -3.083 <0.001
Total 5.764 7.180 1.416 0.462 27.678 17.411 -10.267 <0.001
ED/UC 3.112 4.051 0.939 0.217 20.122 11.800 -8.322 <0.001
OBS/IP 0.000 0.150 0.150 <0.001 3.642 1.545 -2.097 <0.001
CT scans
Total 0.000 0.341 0.341 <0.001 3.212 0.826 -2.386 <0.001
LOS Values (days) Values (days)
OBS/IP 0.000 0.571 0.571 <0.001 17.772 9.609 -8.163 <0.001

Pre (12-mo before); Post (12-mo after).

ED, emergency department; /P, inpatient; LOS, length of stay; OP, Outpatient, Observation Admissions and Urgent Care Visits and

Outpatient Radiology.

trauma. Individuals in this population were typically younger
than expected with 72% being less than 50 years old. Annual
analysis of high-frequency patients (10 or greater ED visits

OR four or greater inpatient admissions) at Mercy Health has
shown that 70% of the population is less than 60 years old.*
Surprisingly, we did not find a prevalence of medical disease
driving high-frequency access in this population. We observed
an important trend of a portion of this population using multiple
healthcare systems; as health systems move further into risk-
based contracts, it is important to consider the movement of
patients between systems.

Next Steps
After development and successful implementation with high
levels of engagement at our institution, a toolkit was developed

to translate implementation knowledge, and standard evidence-
based CCMs© were created for common subpopulations.
CCMs© are currently being piloted at 26 Trinity Health hospitals
across six different states in a web-based learning collaborative.*

LIMITATIONS

Our quality improvement analysis compares pre-intervention
and post-intervention data whereby all patients were used
as their own control. Observational design has potential for
confounders and we do not report risk-adjusted data. Some of
the effects could be attributed to a natural reduction in healthcare
utilization and costs over time (i.e., regression to the mean).
To address this limitation, we 1) performed a distributional
analysis of the utilization outcomes, which provides evidence
that regression to the mean in our sample is minimal; and 2)
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included the number of years subjects were high-utilizers prior to
intervention. Additionally, referral through a consultation process
may introduce bias into the sample; however, we do not consider
this a weakness but rather a strength of the intervention since it
places value on a professional’s assessment of a patient’s level
of complexity within the clinical moment, which we believe is

a valuable way to identify patients whose complex needs are

not being met. Our analysis is restricted to a single healthcare
system, which reduces generalizability of the results to other
settings, especially considering that frequent users could use more
than one hospital network for access. Despite these limitations,
we believe the main findings of our analysis provide important
contributions for improving the efficiency of healthcare delivery
to HNHC patients.

CONCLUSION
CCMs© for a select group of patients were associated with
decreased healthcare system overutilization and cost of care.
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Introduction: The purpose of this study was to examine community-associated methicillin resistant
Staphylococcus aureus (CA-MRSA) carriage and infections and determine risk factors associated specifically
with MRSA USA300.

Methods: We conducted a case control study in a pediatric emergency department. Nasal and axillary swabs
were collected, and participants were interviewed for risk factors. The primary outcome was the proportion of
S. aureus carriers among those presenting with and without a skin and soft tissue infection (SSTI). We further
categorized S. aureus carriers into MRSA USA300 carriers or non-MRSA USA300 carriers.

Results: We found the MRSA USA300 carriage rate was higher in children less than two years of age, those with
an SSTI, children with recent antibiotic use, and those with a family history of SSTI. MRSA USA300 carriers were
also more likely to have lower income compared to non-MRSA USA300 carriers and no S. aureus carriers. Rates
of Panton-Valentine leukocidin (PVL) genes were higher in MRSA carriage isolates with an SSTI, compared to
MRSA carriage isolates of patients without an SSTI. There was an association between MRSA USA300 carriage
and presence of PVL in those diagnosed with an abscess.

Conclusion: Children younger than two years were at highest risk for MRSA USA300 carriage. Lower income,
recent antibiotic use, and previous or family history of SSTI were risk factors for MRSA USA300 carriage. There is
a high association between MRSA USA300 nasal/axillary carriage and presence of PVL in those with abscesses.
[West J Emerg Med. 2017;18(2)201-212.]

INTRODUCTION and is seen primarily in the ambulatory setting.*’ The
Nationally, community-associated infections due to prevalence of MRSA SSTI is likely under-reported in
resistant Staphylococcus aureus (S. aureus) continue at high  outpatient settings since many SSTIs are not submitted for
rates.!” The predominant pediatric community-associated culture testing. S. aureus infections originate from an
methicillin-resistant S. aureus (CA-MRSA) clinical endogenous source and, thus, carriage is a risk factor.®* Most
presentation remains skin and soft tissue infections (SSTI) studies have evaluated MRSA carriage and its relationship to
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infection in hospitalized populations.'®!'s Reports addressing
pediatric carriage in community settings'®'® 1°2*have primarily
focused on carriage in the context of transmission to household
contacts?' or known risk factors, e.g., daycare attendance® or
outbreak settings, ¢.g., newborn nurseries.”® There are fewer
studies addressing S. aureus carriage among healthy children**
and its association with SSTIs in these otherwise-healthy
children.®* However, Fritz et al. demonstrated that 76% of
children found to have MRSA SSTI were also colonized with
MRSA.*" Atopic conditions, e.g., eczema, asthma, have been
associated with the development of SSTIs.*® Atopic dermatitis is a
chronic condition complicated by high rates of S. aureus
infections, and children with this condition are known to
frequently be carriers of S. aureus®

In Atlanta, Georgia the MRSA carriage rate among adults
seen in the ED was 7.3%,'" but the S. aureus carriage rate
for children in Atlanta is unknown. In the U.S., the majority
of CA-MRSA SSTIs have been attributed to pulsed-field type
USA300,*'* but little is known regarding what all the risk
factors for CA-MRSA USA300 carriage are®* or what drives
this carriage to then cause SSTIs in the pediatric population.”*
Therefore, to explore from an epidemiological perspective how
S. aureus carriage, and specifically MRSA USA300 carriage, is
associated with development of SSTI in children, we determined
carriage rates and assessed for associated risk factors among a
population of children with and without a S. aureus SSTI in a
large urban emergency department (ED). We hypothesized that
MRSAUSA300 carriage was more highly associated with those
who presented with SSTIs compared to those who presented
without a SSTI.

METHODS
Study Design

This was a case control study performed in the ED of a
pediatric hospital in Atlanta, Georgia. During the study period
(November 2006 through April,2008) the ED had 72,722
outpatient visits and 1,114 visits for SSTI.

Recruitment of Study Participants

Recruitment generally occurred on weekdays, 8 a.m. to
midnight, and randomly selected weekend dates. (Using a
random number generator, two weekend days per month were
selected.) Patients younger than 21 years of age, who accessed
the ED for any condition and were determined to be clinically
stable by the attending physician, were eligible to participate.
(Classification of “clinically stable” was based on two factors: 1)
Emergency Severity Index assigned to patient (which had to be
greater than or equal to three);* and 2) verbal acknowledgment
by the treating physician that the patient was clinically stable.)
Children with and without a diagnosis of SSTI were identified by
the attending physicians and were approached by study personnel
until 250 children with SSTI were recruited. In selecting the 750
who lacked an SSTI, every 10" patient triaged as not having

SSTI and determined to be clinically stable was approached for
enrollment until 750 were successfully recruited and consented.
Selection of both cases and controls was concurrent (Figure 1).

Study Procedures

After informed consent and assent (when appropriate) were
obtained, participants and legal guardians were administered a
survey pertaining to their demographic, personal and household
members’ risk factors (Table 1). Two swabs were then collected,
one each from the anterior nares and axillae. For the nares, a
cotton-tipped swab (Copan Venturi Transystem® with Liquid
Stuart Medium) was rotated three times in the anterior portion of
each naris. For the axilla, three to five brush strokes under each
axillary area were taken. Moistened swabs were then transported
immediately to the clinical microbiology laboratory for plating on
selective and non-selective media. The institutional review boards
of participating institutions approved this study.

Assessment of Risk Factors for CA-MRSA Carriage and
Infection

We reviewed medical records of study participants
for demographic information, including health insurance
information, details of the treatment rendered at the relevant ED
visit, and evidence of any previous hospital visits for S. aureus
infections. In the survey, we collected information on age,
race/ethnicity, gender, household income and household size.
Information on past medical history was also collected using an
open-ended question, “Does your child have any significant past
medical history?” For those who responded “yes,” details were
recorded into categories of medical conditions. Inquiry was also
made about recent antibiotic use, hospitalizations, and surgeries.
Participants were also asked about daycare or school attendance.
We also surveyed information on household members’ use of
recent antibiotics, SSTIs, hospitalizations, surgeries, dialysis,
indwelling catheters, daycare attendance, and living in a closely
congregated setting (jail/prison, dormitory, or military barrack) or
long-term care facility within the preceding 12 months.

Definition of S. aureus Carriage

We assigned S. aureus carriage to enrolled participants, based
on evidence of S. aureus detection from swabs taken from nasal,
or axillary areas, or specimens collected from cultured SSTIs.
Because MRSA USA300 has been most tied with community-
associated SSTIs, we then sub-categorized those identified as S.
aureus carriers into “MRSA USA300 carriers” (cases) and “non-
MRSA USA300 carriers” (control group 1). MRSA USA300
carriers included any participant who had a MRSA isolate from
nasal/axillary swabs that was typed USA300 and any participant
without a positive MRSA nasal/axillary isolate who had an SSTI
isolate, predictably MRSA USA300.33537 Non-MRSA USA300
(control group 1) included all participants who had S. aureus
isolate, not MRSA USA300 isolate, from nasal/axillary swabs
and participants not found to have S. aureus nasal/axillary
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- Discharged before could participate (n=371 )

= Treating physician felt patient in toe much pain
to participate (n=210)

= Other reasons (n= 207 )

[ Carriage Status J Enrolled (n=1000}
SSTIGroup No-SSTI Group
[n= 250} (n= 750}
No carriage= - 3isolates notavailable 10 isolates not available N )
= =247 1 withdrew o carriage
{n=96} 38.9% (n=247) (n=739) (n=572} 77.4%
y
A 4 A 4 Y
MRSA USA300 Non MRSA USA300 Non MRSA USA300
[n=118} 47.8% (n=33} 13.4% MRSA USA300 [n=153} 20.7%
1. MSSA (n=30} (n=14} 1.9% 1. MSSA (n=138}
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Figure 1. Staphylococcus aureus carriage enrollment flow diagram.

aDefinition for ‘No carriage’: No detection of S. aureus from SSTI wound culture or no detection of S. aureus from cultures obtained from

nasal or axillary swabs.

SSTI, skin and soft tissue infection; MRSA, methicillin resistant Staphylococcus aureus.

isolate but had an SSTI for methicillin-susceptible S. aureus
(MSSA). If there was no evidence of S. aureus either from
nasal/axillary swabs or SSTI culture, then we categorized the
participant as not having S. aureus detected (“no S. aureus”
carriage and assigned as control group 2).

Characterization of S. aureus SSTIs

We categorized SSTIs into the following conditions:
abscess (any amount of fluctuance with or without surrounding
erythema), cellulitis (erythema with or without evidence of
purulence), infected wound (any break in the skin integrity with
surrounding erythema and/or drainage), and other.

Laboratory Methods
Detection And Identification of S. aureus And MRSA

Swabs from enrollees were streaked within 24 hours
of collection onto CHROMagar™ MRSA medium (BD
Diagnostics, Sparks, MD) and Mannitol Salt Agar (MSP, Remel,
Lenexa, KS). Plates were examined for typical colonies indicative
of S. aureus and MRSA, 24 and 48 hours after inoculation and
incubation at 35°C. Typical MRSA colonies on CHROMagar™
MRSA were mauve to light mauve as previously reported.'®
S. aureus appeared as yellow colonies on MSP. All typical
colonies were sub-cultured onto 5% sheep blood agar

plates (Remel, Lenexa, KS) and tested for the presence of
clumping factor and protein A (Staphaurex®, Remel, Lenexa,
KS). S. aureus isolates were frozen at -80°C until molecular
characterization was performed.

Antibiotic Susceptibility Testing

Antimicrobial susceptibility testing was performed using
MicroScan (Siemens Healthcare, Deerfield,IL). We made
interpretations according to breakpoints established by the
National Committee for Clinical Laboratory Standards Institute.*®
Antibiotics tested included penicillin, oxacillin, erythromycin,
clindamycin, linezolid, trimethoprim-sulfamethoxazole,
ciprofloxacin, quinupristin-dalfopristin, tetracycline, gentamicin
and rifampin.

Pulsed-Field Gel Electrophoresis (PFGE) Typing

We performed strain typing by PFGE with the Smal
restriction enzyme as previously described,*® using Salmonella
enterica serovar Braenderup H9182 as the normalization
standard. Gel images were compared using BioNumerics version
5.01 software (Applied Maths, Austin, TX) and assigned to
previously defined pulsed-field types**#® at 95% relatedness by
use of Dice coefficients and the unweighted-pair group method
using average linkages.*!
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Table 1. Descriptive population characteristics of patients in study of risk of skin and soft tissue infections in children who are MRSA carriers.

Cases Control 1 Control 2
MRSA USA300 non-MRSA USA300** No S. aureus
Characteristic variable n=132(%) n=186(%) P value n=572(%) P value
Demographic information of participants

Gender 0.0685 0.0747

Male 63 (47.7) 108 (58.1) 322 (56.3)

Female 69 (52.3) 78 (41.9) 250 (43.7)
Age distribution* < 0.0001 0.0009

Birth through 2 years 60 (45.5) 29 (15.6) 162 (28.3)

>2 through 5 years 28 (21.2) 21 (11.3) 139 (24.3)

>5 through 8 years 9(6.8) 42 (22.6) 99 (17.3)

>8 through 12 years 15 (11.4) 51 (27.4) 81(14.2)

>12 years 20 (15.1) 43 (23.1) 91 (15.9)
Family size 0.9164 0.584

0-4 78 (59.1) 111 (59.7) 323 (56.5)

>4 54 (40.9) 75 (40.3) 249 (43.5)
Race/ethnicity 0.4775 0.0777

White 38 (28.9) 44 (23.7) 121 (21.2)

Black 91 (68.9) 135 (72.5) 421 (73.6)

Other 3(2.3) 7 (3.8) 30 (5.2)
Insurance type 0.1111 0.0158

Self pay 11 (8.3) 25(13.8) 79 (13.8)

Private 32 (24.3) 54 (29.8) 183 (32.0)

Public 89 (67.4) 102 (56.4) 306 (53.5)

Not reported 4 (0.7)
Annual household income 0.0079 0.0027

Not reported 31 (23.5) 32 (17.2) 126 (22.0)

<$20,000 80 (60.6) 98 (52.7) 264 (46.2)

$20,00-$75,000 13 (9.9) 21 (11.3) 105 (18.3)

>$75,000 8 (6.0) 35 (18.8) 77 (13.5)

Participant risk factors

Presence of SSTI <0.0001 <0.0001

No 14 (10.6) 153 (82.3) 572 (100)

Yes 118 (89.4) 33(17.7) 0(0.0)
Prior atopic condition ™ 0.0062 0.5466

No 114 (86.4) 137 (73.7) 482 (84.3)

Yes 19 (13.6) 49 (26.3) 90 (15.7)
Recent hospitalization or surgery 0.9416 0.1127

No 109 (82.6) 153 (82.3) 502 (87.8)

Yes 23 (17.4) 33(17.7) 70 (12.2)

* For the multivariate analyses, the age groups were re categorized into 3 groups (birth through 2 years, >2 through 5 years, and >5
years) and Control Group 1, p=0.9129, and for Control Group 2, p=0.0359.

** This analyses was re-run excluding those which were determined to be MSSA USA300 (n=12) from the S. aureus non-MRSA
USAS300 cohort, and the significance levels (p<0.05) for the risk factors remained unchanged.

*** Prior atopic condition: eczema, allergies, and asthma.

SSTI, skin and soft tissue infection; MRSA, methicillin resistant Staphylococcus aureus.
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Table 1. Continued.

Cases Control 1 Control 2
MRSA USA300 non-MRSA USA300** No S. aureus

Characteristic variable n=132(%) n=186(%) P value n=572(%) P value

Yes 7(5.3) 13 (7.0) 24 (4.2)
Employed in healthcare field 0.0131 0.3174

No 109 (82.6) 131 (70.4) 450 (78.7)

Yes 23 (17.4) 55 (29.6) 122 (21.3)
SH;?ttltr)]rg of residing in congregate 0.111 0.0728

No 130 (98.5) 177 (95.2) 543 (94.9)

Yes 2(1.5) 9(4.8) 29 (5.1)

* For the multivariate analyses, the age groups were re categorized into 3 groups (birth through 2 years, >2 through 5 years, and >5
years) and Control Group 1, p=0.9129, and for Control Group 2, p=0.0359.

** This analyses was re-run excluding those which were determined to be MSSA USA300 (n=12) from the S. aureus non-MRSA
USA300 cohort, and the significance levels (p<0.05) for the risk factors remained unchanged.

*** Prior atopic condition: eczema, allergies, and asthma.

SSTI, skin and soft tissue infection; MRSA, methicillin resistant Staphylococcus aureus.

Staphylococcal Chromosome Cassette mec (SCCmec) Typing
Among MRSA carriage isolates, identification of the
SCCmec element was performed by polymerase chain reaction
(PCR) analysis designed to identify SCCmec types Il and IV
only as previously reported.’” SCCmec IV bearing strains were
further sub-typed with primers for SCCmec TVa as described.*

Panton Valentine Leukocidin (PVL) Testing
We used PCR to identify the genes encoding LukS-PV and
LukF-PV as reported by Lina et al.*

Statistical Analysis

We used descriptive statistics to provide mean value and
relative frequency of each variable for all study participants and
then for subgroups based on definitions of S. aureus carriage
and the presence or absence of S. aureus SSTI at the time of
enrollment. The relationships between MRSA USA300 and
non-MRSA USA300 (MSSA USA300, MSSA not USA300,
and MRSA not USA300) and presence or absence of SSTI,
along with epidemiological risk factors were investigated by
chi-square and t-test statistics as appropriate. We performed
sensitivity analyses on risk factors to compare MRSA USA300
cases to two different control groups as described above.
Certain variables were re-coded to fewer categories in order to
conduct statistical analysis. For example, we grouped annual
household incomes into three categories: low (< $20,000),
moderate (>$20,000 and <$75,000), or high (>$75,000).
Household income and household size were also combined
to factor in household income based on household size. We
divided the midpoint of the household income reported by the
household size. To look for associations between SSTI and
atopic conditions, the past medical conditions were categorized

into “atopic conditions” (eczema, allergies, asthma) or “not
atopic conditions.” We applied logistic regression to assess
the bivariate association between carriage status and the
presence of risk factors. Bivariate logistic regression analysis
was also applied for those factors a priori thought to be
associated with risk of MRSA USA300 and then multivariate
logistic regression analysis was performed to assess the
association between MRSA USA300 and non MRSA USA300
carriage status adjusted for those risk factors. Similarly, we
performed multivariate logistic regression analysis to assess
MRSA USA300 and no S. aureus carriage, adjusted for risk
factors determined a priori. We used the log likelihood ratio
test to assess the significance of variables on the odds of S.
aureus carriage and, specifically, MRSA USA300 carriage.
Likewise, we calculated odds ratios as estimates of relative
risks, indicating the magnitude of associations, along with
corresponding 95% confidence intervals (CI). All tests for
significance were two-tailed, and a p-value of < 0.05 was
considered significant. We performed statistical analysis using
SAS 9.1(SAS Institute, Cary, NC). Survey questionnaire
responses were based on self-reports, which were administered
as personal interviews conducted in the privacy of the ED
examination room.

RESULTS
Study Population Characteristics

From November 2006 through April 2008, 2,162
children were approached in the pediatric ED for enrollment.
Sixty-six percent (250/380) of children with an SSTI and
42% (750/1,782) of children who lacked an SSTI agreed to
participate (Figure 1). Reasons for declining enrollment were
similar in both groups.
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Characteristics of S. aureus Carriers
Risk factors for S. aureus Carriage

Participants identified as MRSA USA300 carriers
compared to non-MRSA USA300 (control group 1) were less
than two years of age, presented with or had previous SSTI,
had recent antibiotic use, and had a household member with
past SSTI (Table 1).

In comparison, non-MRSA USA300 carriers, who were
mostly MSSA carriers, were more likely to have a household
member employed in healthcare field, have an atopic condition,

and if they were less than or equal to two years of age, attended
daycare. When we compared MRSA USA300 to those who had
no evidence of any S. aureus carriage (control group 2), we
determined that receiving public health insurance and having
lower income also were significant risk factors.

Table 2 shows the adjusted odds ratio for the epidemiological
risk factors associated with MRSA USA300 carriers compared to
non-MRSA USA300 carriers and to those with no evidence of S.
aureus carriage. In these multivariate analyses, we observed that
those younger than two years of age who attended daycare were

Table 2. Multivariate logistic regression analysis of risk factors associated with MRSA USA300, Non-MRSA USA300 carriage, and no S.

aureus carriage.

Odds ratio 95% CI Odds ratio 95% CI
Risk factor (non MRSA USA300)  (non MRSA USA 300) (no S. aureus) (no S. aureus)

Interaction between age and daycare NS

>2 through 5 years 1.00

Birth through 2 years 3.67 1.07-12.57

>5 years 1.00 1.00

Birth through 2 years 11.47 4.33-30.42 2.14 1.32-3.48

>2 years through 5 years 3.13 1.29-7.56 1.02 0.58-1.79
Interaction between age and no daycare NS

>2 through 5 years 1.00

Birth through 2 years 0.78 0.23-2.67

>5 years 1.00 NS

Birth through 2 years 1.13 0.23-5.52

>2years through 5 years 1.45 0.19-11.03
Income

>$75,000 1.00 1.00

Not reported 3.21 1.09-9.49 213 0.87-5.21

<$20,000 4.18 1.57-11.12 3.13 1.37-7.16

$20,000-$75,000 3.54 1.06-11.82 1.37 0.51-3.68
Prior atopic condition * NS

Yes 1.00

No 2.47 1.19-5.12
Recent antibiotic use

No 1.00 1.00

Yes 2.51 1.47-2.90 2.42 1.58-3.71
Past history of SSTI

No 1.00 1.00

Yes 4.88 2.08-11.43 4.45 2.46-8.05
Family history of SSTI

No 1.00 1.00

Yes 3.91 1.76-8.69 3.42 2.06-5.67

Multivariate risk analyses compared cases (MRSA USA300) to the two different controls, non MRSA USA300 (n=186), and no S.

aureus (n=572).
* Prior atopic condition: eczema, allergies, and asthma.

SSTI, skin and soft tissue infection; MRSA, methicillin resistant Staphylococcus aureus.
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almost four times more likely to be MRSA USA300 carriers
(aOR 3.67, 95% CI 1.07-12.57) compared to non-MRSA
USA300 carriers. Similarly, MRSA USA300 carriers had an
adjusted odds ratio of 2.51(95% CI 1.47-29) compared to
non-MRSA USA300 carriers for recent antibiotic use, 4.88 (95%
CI 2.08-11.43) for past history before current episode of SSTI and
3.91 (95% CI 1.76-8.69) for family history of SSTI. These
adjusted odds remained similarly higher for MRSA USA300
carriers compared to those who were not found to have any
evidence of S. aureus carriage for all the risks except daycare
attendance in those younger than two years of age. MRSA
USA300 carriers were also 4.18 (aOR, 95% CI 1.57-11.12) and
3.13 (aOR 95% CI 1.37-7.16) more likely to have an income
<$20,000 compared to non-MRSA USA300 carriers or those
with “no S. aureus” carriage, respectively.

Among those with an SSTI, 48% (118/247) were MRSA
USA300 carriers compared to 13% (33/247) non-MRSA
USA300. In contrast, among those without SSTI at enrollment,
only 2% (14/739) were MRSA USA300 carriers compared to
21% (153/739) non-MRSA USA300 (Table 3).

No MRSA carriers were found among those who had SSTI
cultures that yielded no growth (14) or S. pyogenes. MRSA
USA300 carriers (71.2%, 84/118) were also more likely than non-
MRSA USA300 carriers (39.4%, 13/33) to have an SSTI located
below the waist than above the waist (p=0.0008) (Figure 2).

90

S. aureus Carriage Rates Based on Nasal and Axilla Cultures

The positivity rate was 25% (246/986) for S. aureus based
only from nasal or axilla cultures. Of those with S. aureus, the
carriage rates for MRSA USA300 and MSSA USA300 were
22.0% (54/246) and 5.3% (13/246), respectively; the remaining
non-USA300 were mostly all MSSA (70.3%, 173/246) and very
few MRSA (2.4%, 6/246) (Fig. 3). Significant risk factors for
nasal/axillary MRSA USA300 carriage were the same as stated
previously (data not shown).

Concordance between Nasal and Axillary S. aureus
Carriage Isolates

Among 237 with positive S. aureus nasal isolates, 183
(77.25%) had positive S. aureus axillary isolates. Conversely,
183 of the 192 (95.3%) axillary carriers were also nasal carriers.
Among the 57 S. aureus nasal and axillary pairs designated
for typing, there was concordance of PFGE types in 53 pairs
(93.3%). We found discordant pulsed-field types for three MSSA
carriers who lacked an SSTI, of which two were associated with
USA300. There was discordant pulsed-field typing of one MRSA
carrier with an SSTI also associated with USA300.

Microbiological And Molecular Profiles of S. aureus Nasal
and Axillary Carriage And SSTI Isolates
Susceptibility to ciprofloxacin, clindamycin,
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Number of Infections
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20
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p=0.0008

non MRSA USA 300
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Figure 2. S. aureus carriage strains and body locations of skin and soft tissue infections.
SSTI, skin and soft tissue infection; MRSA, methicillin resistant Staphylococcus aureus.
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Evidence of S. aureus
Nasal andlor Axillary
Carriage
(n=246}
S. aureus
Carriage Type
i
Non MRSA USA300 (6} and
MRSA USA300 MSSA USA300 Non MSSA USA300 (173}
(n=54} 22.0% (n=13} 5.3% (n=179} 72.8%
SSTI | | | | |
Present/Absent
SSTI No SSTI SSTI No SSTI SSTI No SSTI
(n=40} (n=14} (n=2} (n=11} (n=37} (n=142}
741% 25.9% 15.4% 84.6% 20.7% 79.3%

Figure 3. Distribution of nasal and axillary S. aureus carriage types between SSTI and no-SSTI groups.
Note: No S. aureus carriage was detected in 668 swabs taken from either nasal, axillary areas: 96/668 were from SSTI group and

572/668 were from No SSTI group.

SSTI, skin and soft tissue infection; MRSA, methicillin resistant Staphylococcus aureus.

erythromycin, gentamicin, linezolid, rifampin, trimethoprim-
sulfamethoxazole, tetracycline, and vancomycin was shared
between nasal/axillary carrier isolates and the associated SSTI
isolates in 83.3% (10/12) MSSA isolates, and 93.3% (28/30)
MRSA isolates.

There were 302 S. aureus nasal/axillary carriage isolates
from 246 participants available for molecular testing.
USA300 accounted for 88.3% (53/60) of all MRSA isolates.
There was a significant difference between rates of MRSA
USA300 nasal/axillary carriage among those with an SSTI
(92.9%, 39/42) and those who lacked an SSTI (77.8%,
14/18, p=0.05). All nasal/axillary MRSA USA300 isolates
had a SCCmec type IV element and 74.5% (41/55) were
SCCmec type IVa. The PVL genes were found in 67%
(12/18) of these MRSA carriage isolates from patients who
lacked an SSTI and in 92.8% (39/42) of MRSA carriage
isolates with an SSTI (p=0.009); all 39 PVL + MRSA
carrier isolates were USA300.

DISCUSSION

In our study we hypothesized that children found to have
SSTIs are more likely to be MRSA carriers and, in particular,
MRSA USA300 carriers compared to children who presented
without SSTI. We found that children younger than two years
were 3.67 [95% CI, 1.07-12.57] times more likely to be
MRSA USA300 carriers than all other S. aureus PFGE types;
this observation persisted even after adjusting for factors such
as daycare (Table 2). Most likely this is related to the naturally
higher bacterial load and moist environment of the diapered
area.** MRSA USA300 carriers were also more likely than all
other S. aureus carriers to have SSTIs below the waist, even
though the overall distribution of SSTI types was similar

between MSSA and MRSA carriers (Figure 2). These two
findings were consistent with what has been reported by Fritz
et al.?” Our risk factors for MRSA USA300 carriage in those
children under two years, e.g., recent antibiotic use, history of
SSTI, are similar to what others have reported for CA-MRSA
infections where there was no pulsed-field typing done (Table
2). Our proxies for lower socioeconomic factors (low income,
<$20,000, public health insurance) were more likely among
those found to be MRSA USA300 carriers, which may be tied
in with why household crowding is a risk for CA-MRSA
infections (Table 2).

We did not find daycare or school attendance as a risk for
SSTI among those who were MRSA USA300 carriers, and in
fact among those who presented with SSTI, non-MRSA
USA300 carriers had higher rates of daycare or school
attendance than MRSA USA300 carriers (Table 2). Although
daycare has been cited as a risk factor for CA-MRSA
infections in some studies,* our finding is consistent with
what others have also reported.* We postulate this may be
attributed to the fact that daycare or school promotes close
contact of children, and thus spread of infections among all
types of S. aureus carriers, not just MRSA USA300. Others
have suggested that daycare attendees may have more frequent
changes of diaper and, consequently, less time where skin is
directly exposed to stool or moisture.*

We found a history of atopic conditions to be associated
with non-MRSA USA300 carriers with an SSTI, which was
not found among MRSA USA300 carriers (Table 2).
Interestingly, having a history of atopic conditions (including
eczema or atopic dermatitis) did not occur more frequently
among those who presented with an SSTI, even though this
condition is clearly associated with compromised skin
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Table 3. Relationship of S. aureus carriage and presence of skin and soft tissue infections.

Carriage status SSTI, n= 247 (%) No SSTI, n=739 (%) Odds ratio (95%, Cl) P-value
No S. aureus (n=668) 96 (38.9) 572 (77.4) 1.0
MRSA USA300 (n=132) 118 (47.7) 14 (1.9) 50.21 (27.71-91.01) <0.0001
Non MRSA USA300 (n=186) 33 (13.4) 153 (20.7) 1.29 (0.83-1.98) 0.26

SSTI, skin and soft tissue infection; MRSA, methicillin resistant Staphylococcus aureus.

integrity and children with atopic dermatitis are known to
have high carriage rates of S. aureus.*#" Little has been
published on CA-MRSA carriage and its association to
infections among those with atopic dermatitis,* despite the
fact that these patients have a predisposition for being heavily
colonized or infected with S. aureus.*-*' In the study published
by Matiz, et al., they also did not find higher rates of CA-MRSA
among their atopic dermatitis population.’ This observation
may be due in part to a “protective effect” afforded by presence
of other non- CA-MRSA organisms, and other factors, e.g., skin
levels of fibronectin, fibrinogen.

We found that even though the rate of household members
with an SSTI was higher among MRSA USA300 carriers,
almost 10% of non-MRSA USA300 carriers who presented
without an SSTI had a household member with a previous SSTI
(Table 2); this observation further demonstrates how widespread
S. aureus-related SSTIs are in the community. In other studies,
more than 50% of household contacts of patients with S. aureus
infections have been shown to be S. aureus carriers.”’ The
specific factors that lead a household member with S. aureus
carriage to a household member with an infection may be
multifactorial: the specific strain (e.g., specific virulence factors
produced by USA300); host immunity (e.g., skin integrity); or
environmental conditions (e.g., household crowding, extent of
sharing of household items that contact the skin).

Not surprisingly, we also found that MRSA USA300
carriage was at least 10 fold higher in children with SSTI
compared to those who lacked an SSTI (Table 3). In contrast,
the no- MRSA USA300 carriage rates (which were mostly
MSSA non-USA300 strains) were similar between SSTI and no
SSTI, suggesting that MSSA carriage is not predictive of
development of an SSTI. Our MRSA carriage rate was lower
than the 61% observed among those with SSTIs reported by
Fritz et al.”” However, in our study, we also addressed the
impact of specific strain types, namely the impact of MRSA
USA300 carriage. There was also more heterogeneity in
pulsed-field types among MRSA carriers who lacked an SSTI
compared to those with an SSTI. This also suggests that MRSA
USA300 carriage is predictive of development of a MRSA
SSTIL, particularly of abscesses large enough to warrant the
clinician’s decision to culture.

Our study supports the notion that PVL cytotoxin in
MRSA USA300 carriage isolates may be a contributing factor
to the development of an abscess type of SSTI as has been

suggested by others.!** The PVL genes were found in all of
the MRSA USA300 nasal and axillary carriage isolates.
Further study is needed to understand what additional virulent
factors are tied to MRSA USA300 carriage and specifically
which virulence factors contribute most to the development of
recurrent SSTIs or more invasive infections.

The discordance between nasal and axillary isolates was
higher for MSSA than MRSA and more often seen in MSSA
carriers who did not present with an SSTI. We also found that
MSSA carriers were more likely to have discordance with their
SSTI isolates, which were found to be MRSA. These
discordances taken together with the observation that there was
no predictive association seen with MSSA carriage and
development of an SSTI further support the notion that specific
strains among MSSA, more so than MRSA, were likely to carry
genetic backgrounds that were not disease producing.?

The MRSA nasal/axillary carriage rate among patients
with an SSTI was far less than the MRSA SSTI rate among
all cultured SSTIs. It is possible that many of those not found
to be S. aureus carriers but had S. aureus SSTIs might be
transient carriers, who simply were not detected at the time
of enrollment in our point prevalence study. Intrinsic factors
related to specific clonal types may be responsible and explain
why some strains have the propensity for persistent carriage
and subsequent development of an SSTI while others do not.

LIMITATIONS

This study was limited since it was a convenience sample,
and thus, a point-prevalence determination of MRSA nasal
and axillary carriage on the day patients were enrolled. We
were not able to assess for differences between transient
S. aureus carriers and persistent carriers. S. aureus isolates
obtained from the SSTI cultures were also not available to
perform pulsed-field typing or other molecular testing. Based
on the fact that the nares have been considered to be the
most frequent site for S. aureus carriage and a risk factor for
subsequent staphylococcal infection,'>**> our study collected
from this area to determine carriage rates. It is possible that
this site may not yield the highest possible number of S.
aureus carriers® and therefore is an underestimation of the true
S. aureus prevalence carriage rate in our population. Miller et
al. found they would have missed 48% of S. aureus carriage
by conducting a nares-only surveillance. (They screened for
carriage from three sites: nares, oropharynx, and inguinal.)*
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However, our S. aureus nasal carriage rates are similar to
what others have reported in otherwise-healthy children.
Future studies may need to include broth-based cultures of
specimens obtained from nasal, oral pharyngeal, and inguinal
area so as to capture the highest number of S. aureus
carriers.’” Culturing additional body sites may also shed
more information as to why some have reported USA300
strains predominantly colonizing groin areas compared to
non-USA300 strains, which were found more frequently

in the oropharynx.>® We also recognize that the data were
collected during the height of the CA-MRSA epidemic

in this country; however, we believe that based on more
recent studies (Immergluck L, personal communication on
unpublished data of 85 children with SSTI enrolled from the
same hospitals) SSTIs due to CA-MRSA remain a constant
infection in our ambulatory and ED settings. Understanding
the epidemiology, particularly as it relates to the specific
circulating strains and the antibiotic profile (phenotype) of
these strains that cause infections, is critical as we continue
to revise the treatment guidelines for empiric treatment

and for outlining when routine culture should be done in
these settings. Moreover, the MRSA strains associated with
carriage are also important to delineate, given the association
between carriage and infection.

CONCLUSION

We found children younger than two years were at
highest risk for MRSA USA300 carriage. We also found
lower income, recent antibiotic use, previous or family
history of SSTI (but not daycare) to be risk factors
for MRSA USA300 carriage. There is clearly a high
association between MRSA USA300 nasal/axillary carriage
and presence of PVL in those found to have the specific
SSTI diagnosis of abscesses. Our study pulsed-field typed
the wide array of both MRSA and MSSA non-USA300
carriage isolates among children with no SSTI infections.
The propensity for MRSA USA300 infections to occur
in the groin and buttock areas is likely related to higher
bacterial burden provided through the moist milieu in
this area. Our finding of higher MRSA USA300 carriage
in children younger than two years with SSTIs needs to
be further explored. Additional studies are also needed
to define what host and what specific pathogenic factors
might distinguish those who become infected to continue
to become persistent MRSA USA300 carriers from those
who are merely transient MRSA carriers. Given the strain
diversity for both MRSA and MSSA and the variability
in which strains spread among household members, more
studies are needed to help understand the virulence and
host factors that allow certain strains to move from carriage
to primary and recurrent infections if we are to wage a
successful battle to decrease SSTI in this population.
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Introduction: Horizontal violence (HV) is malicious behavior perpetrated by healthcare workers against
each other. These include bullying, verbal or physical threats, purposeful disruptive behavior, and other
malicious behaviors. This pilot study investigates the prevalence of HV among emergency department (ED)
attending physicians, residents, and mid-level providers (MLPs).

Methods: We sent an electronic survey to emergency medicine attending physicians (n=67), residents
(n=25), and MLPs (n=24) in three unique EDs within a single multi-hospital medical system. The survey
consisted of 18 questions that asked participants to indicate with what frequency (never, once, a few
times, monthly, weekly, or daily) they have witnessed or experienced a particular behavior in the previous
12 months. Seven additional questions aimed to elicit the impact of HV on the participant, the work
environment, or the patient care.

Results: Of the 122 survey invitations 91 were completed, yielding a response rate of 74.6%. Of the
respondents 64.8% were male and 35.2% were female. Attending physicians represented 41.8%, residents
37.4%, and MLPs 19.8% of respondents. Prevalence of reported behaviors ranged from 1.1% (Q18:
physical assault) to 34.1% (Q4: been shouted at). Fourteen of these behaviors were most prevalent in the
attending cohort, six were most prevalent in the MLP cohort, and three of the behaviors were most prevalent
in the resident cohort.

Conclusion: The HV behaviors investigated in this pilot study were similar to data previously published in
nursing cohorts. Furthermore, nearly a quarter of participants (22.2%) indicated that HV has affected care for
their patients, suggesting further studies are warranted to assess prevalence and the impact HV has on staff
and patients. [West J Emerg Med. 2017;18(2)213-218.]

INTRODUCTION involved.'%” Based on a study performed by the Institute for
Disruptive behaviors, such as bullying, verbal or physical ~ Safe Medication Practices (ISMP), which included 2,095
threats, emotional abuse, and other purposeful malicious acts healthcare providers, almost half (49%) stated that they altered

initiated by one co-worker and aimed toward another, are how they clarify medication orders based on previously

often termed horizontal violence (HV) or lateral violence. encountered intimidating behaviors.® Another study found that
Prevalence research in healthcare has thus far been studied 17% of 1,441 respondents were aware of a specific adverse
almost exclusively in the context of nursing.'* These event, defined as “an injury resulting from a medical
behaviors negatively impact patient care and safety, increase intervention not due to the underlying condition of the
hospital costs, decrease the morale of the healthcare team, and  patient,” which occurred due to disruptive behavior.” Unlike
negatively impact the health and wellbeing of those violence originating from patients toward staff, as previously
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studied, HV is more subtle, frequently non-physical, and
ambiguous.'® In 2004 Dr. Griffin described the 10 most
common forms of lateral violence as “Nonverbal innuendo
(raising eyebrows, face-making),” “Verbal affront (covert
or overt, snide remarks, lack of openness, abrupt
responses),” “Undermining activities (turning away, not
available),” “Withholding information (practice or
patient),” “Sabotage (deliberately setting up a negative
situation),” “Infighting (bickering with peers,)”
“Scapegoating (attributing all that goes wrong to one
individual),” “Backstabbing (complaining to others about
an individual and not speaking directly to that individual),
“Failure to respect privacy,” and “Broken confidences.” !
For consistency the questions chosen in this survey are
similar to questions that have previously been used in HV
research among nurses and aimed to address some of the 10
most common behaviors identified by Griffin. Prevalence data
varies greatly among studies due to inconsistent measurement
techniques and subjective reporting. In the United States
estimates suggest that prevalence is between 5%-38%.? In

ER]

Table 1. Demographic data of participants (n=91) in a horizontal
violence survey regarding the prevalence of workplace bullying,
including physical assault, between emergency physicians, resi-
dents and mid-level providers.

Participant demographics Results (n=91)

Gender
Male 64.8%
Female 35.2%
Age (years)
Under 21 1.1%
21-30 35.2%
31-40 39.6%
41-50 1%
51-60 8.8%
Over 60 4.4%
Position
Attending physicians 41.8%
Residents 37.4%
MLPs 19.8%
Other (fellow) 1.1%
Experience (years)
2 or less 451%
3-5 17.6%
6-10 20.9%
11-15 5.5%
Over 15 1%

MLPs, mid-level providers.

response, the Joint Commission has produced a sentinel event
alert (SEA) in an effort to improve patient and staff safety,
wellbeing, and working conditions." In this study we asked
participants to respond whether they had witnessed or
experienced HV behaviors originating from a co-worker
toward themselves or toward another co-worker.

The goal of this pilot study was to assess whether HV
extends beyond the nursing context and whether future studies
are warranted to further identify disruptive behaviors and
eventually aim to improve the work environment and patient
care. To the best of our knowledge this is the first study
looking at the prevalence of HV among emergency medicine
(EM) attending physicians, residents, and MLPs.

METHODS
Study Design

This study implemented a descriptive cross-sectional
design to ascertain the prevalence of HV in a population of
attending physicians, residents, and physician assistants.
All participants were current employees of a single practice
plan who staffed three hospitals that are part of a large
multicenter system in suburban Detroit, MI. We used an
anonymous electronic survey using SurveyMonkey (www.
surveymonkey.com), and distributed a link to the survey
via e-mail. All data were collected electronically and
anonymously between the dates of November 24, 2014,
and January 1, 2015. We sent three follow-up e-mails via
the electronic survey provider to participants who had
not responded. To increase the response rate, participants
who completed the survey were provided with a link to
a second and separate survey to collect e-mail addresses
that were then entered into a lottery system for a chance
to win a $100 VISA gift card. Survey responses and
e-mail addresses of participants were not linked, thus
maintaining complete anonymity. One e-mail address was
chosen at random by a randomizing algorithm provided by
randomresult.com as the winner of the gift card. This study
was reviewed and approved by the local health system
internal review board committee.

Selection and Participant Demographics

Any participant who was a current employee (physician,
resident or physician assistant) in the ED of one of the three
hospitals surveyed in this study and had a valid e-mail address
on file was included. We contacted 122 eligible participants,
of whom 56 were attending physicians, 42 residents, and 24
physician assistants. Table 1 presents the demographic data of
the 91 participants of this study.

Method of Measurement and Statistical Analysis

The survey consisted of 18 questions regarding HV
(Table 2) and seven additional questions aimed to elicit its
impact on the participant (Table 3). We addressed the
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validity of this survey by designing questions based on
previous peer-reviewed studies with the same or similar
endpoint. Eight of the 18 questions were based on several
previously published surveys measuring prevalence of HV in
the nursing context.>®!>13 We designed 10 of the questions
used in this survey based on the Negative Acts Questionnaire
- Revised (NAQ-R), a validated survey tool designed to
measure the prevalence of workplace bullying.'* The survey
was adjusted based on feedback from the statistician of the
local research institute but has not been validated by other
experts in the field or by a sample population. The prompt
stated, “Please answer how many times in the last 12 months,
on average, you have personally experienced or witnessed any
of the following behaviors displayed by a coworker (ex: by a
physician, nurse, PA, resident, technician, etc.).” The answer
choices for the 18 behavior questions were “never,” “once,” “a
few times,” “monthly,” “weekly,” or “daily.”

We considered only behavior responses of at least “a few
times” or more for the purpose of prevalence analysis and
discussion in this study. The data were exported via Excel
and SAV formats and sent to the local research institute for
statistical analysis. The primary endpoint of interest was an
estimation of the prevalence of horizontal violence (Figure).
We calculated analysis of prevalence in each subgroup,
attending physician, resident, and MLP, along with providing
95% confidence intervals.

99 ¢

RESULTS

We sent 122 survey invitations via e-mail, and 91
participants completed the electronic survey, yielding a response
rate of 74.6%. Of those who responded 64.8% were male.
Attending physicians represented 41.8%, residents 37.4%, mid-
level providers 19.8%, and other (fellow) 1.1% of respondents.

Prevalence of Horizontal Violence Behaviors

The prevalence of HV behavior is measured as a participant
having indicated that they experienced or witnessed a particular
behavior at least “a few times” or more over the 12 months
prior to taking this survey. If a behavior was experienced or
observed more than just one time in the preceding 12 months,
the participant was asked to indicate with what frequency this
behavior was experienced or observed (a few times, monthly,
weekly, or daily) to further characterize its prevalence. Data for
this survey ranged between very low prevalence of 1.1% (n=1)
to a prevalence of 34.1% (n=31) as indicated in the Figure. We
did not include prevalence data for question 3 in the discussion as
it was determined not to represent horizontal violence, based on
feedback as mentioned in the limitations section of this paper.

Subjective Impact of Horizontal Violence Behavior
Participants responded to seven additional questions

aimed to gauge the impact of these behaviors on their

work and personal wellbeing (Table 3). Less than 10% of

Table 2. Prevalence questions of survey used in this study of horizontal violence

Question (Q) #

Question content

Q1 Humiliated by a co-worker
Q2 Ridiculed by a co-worker for asking a question
Q3 Asked to do tasks below your competencies
Q4 Shouted at
Q5 Subject to demeaning remarks
Q6 Victim to threatening body language
Q7 Consistently criticized for your work
Q8 Deemed incompetent for a task within your skill level
Q9 Felt pressured to change your professional opinion or treatment plan due to feeling intimidated by another co-worker
Q10 Turned down or intentionally ignored when asking the opinion of a fellow co-worker
Q1 Victim of unflattering rumors
Q12 Turned down when asking a co-worker to do a task
Q13 Feel that your co-workers do not respect your professional decisions
Q14 Isolated or excluded by co-workers
Q15 Asked or hinted at to quit your job
Q16 Set up to fail a task asked of you (such as completing a task in a time frame that is not possible or realistic)
Q17 Threatened for voicing your opinion
Q18 Physically assaulted
Q, question.
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Q, question.

respondents reported that HV had affected their personal
health (Q21), led them to think about quitting their job
(Q22), or made them feel unsafe in their work environment
(Q25). Nearly a quarter (22.2%) of respondents reported
that they could remember a specific time in the preceding
12 months when it had negatively impacted care for their
patients (Q19), and 11.1% reported dreading coming

to work due to being subjected to bullying (Q20).
Furthermore, 65.6% of respondents indicated that they felt
safe to report acts of HV in their hospital (Q23) and 32.2%
of participants indicated it had previously been addressed
by their institution (Q24).

Horizontal Violence Prevalence in Subgroups: Gender,
Position, and Experience

In the subgroup analysis, the behavior of being
shouted at (Q4) was found to be more common among
MLPs and females. However, as 77.8% of MLPs were
female, making the variables of gender and position

highly related, it cannot be determined whether this
behavior is more prevalent among MLPs or females. Other
behaviors that were more common in the female/MLP
subgroups were being subjected to demeaning remarks (Q5),
being a victim of unflattering rumors (Q11), feeling that
coworkers did not respect their professional decisions (Q13), and
being isolated or excluded by coworkers (Q14).

Several HV behaviors — such as being turned down or
intentionally ignored when asking the opinion of a fellow
coworker (Q10), being asked or hinted at to quit their
job (Q15), set up to fail a task asked of them (Q16), and
threatened for voicing their opinion (Q17) — were more
common among attending physicians as well as those
who were more experienced (number of years working).
However, attending physicians also had the most experience
working in the ED. Thus, it is not possible to determine
whether these behaviors were more prevalent in the subgroup
of position (attending physicians) or experience (number of
years working).
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Table 3. Responses to questions 19-25 eliciting impact of horizontal violence.

Question (Q)#

Question content

Q19 Can you remember a specific time at which acts of horizontal violence have affected care for your patients?
Q20 Did you or do you ever dread coming to work due to being subjected to bullying at the workplace?
Q21 Has Horizontal Violence (verbal or non-verbal) affected your own health?
Q22 Have you ever or are you currently thinking about quitting your job due to acts of Horizontal Violence towards you?
Q23 Do you feel safe to report acts of Horizontal Violence in your hospital?
Q24 Has your current institution addressed horizontal violence in the past year?
Q25 Do you feel unsafe in your current work environment for any reason?
Q, question.
DISCUSSION violence from 12 sources. The authors concluded that the

To the best of our knowledge, this study is the first to
look at the prevalence of HV in the context of attending
physicians, residents, and physician assistants in the ED.
Previous research has largely focused on HV among nurses,
but it was not clear whether these types of behaviors also
extend into other healthcare professions. Prevalence data in
this study ranged from 1.1% to 34.1%, which is similar to
data previously published in nursing studies of 5%-
38%.23%%12 Nearly a quarter (22.2%) of participants felt
that HV behaviors, either witnessed or experienced
themselves, had negatively impacted patient care and 8.7%
indicated that it had impacted their own health. Common
behaviors (Q1, 2,4, 5,7, 11, and 12) identified in this
survey fall into the previously described categories by
Griffin of “Covert or overt verbal affront,” “Failure to
respect the privacy of others,” and “Undermining clinical
activities.”!! The prevalence of these behaviors having
occurred “a few times, monthly, weekly, or daily” in the
preceding 12 months ranged between 25 responses (27.4%)
for Q12 (turned down when asking a co-worker to do a
task) to 31 responses (34.1%) for Q4 (been shouted at).
Only one respondent (1.1%) indicated having experienced
or witnessed physical violence (Q18) between co-workers a
few times in the preceding 12 months.

Previous studies have shown that HV behaviors impact
patient care, medical errors, preventable adverse outcomes,
negatively impact patient satisfaction, and increased
malpractice risk.! These results suggest that there is a
potential opportunity to enhance patient care by improving
the working environment for healthcare providers.
Furthermore, the prevalence of these behaviors may even
be higher than detected in this survey as only 65.6% of
participants felt safe to report acts of HV to their
institution, suggesting that employees may have refrained
from participating in this study.

In an effort to identify successful interventions, a
recent study from 2013 compared previously published
reports of policy implementations addressing lateral

most important interventions include 1) an engaged and
strong managerial leadership encouraging a supportive
culture for policy changes addressing lateral violence;

2) involving administration and personnel “frequently
and consistently including matters of lateral violence;”

3) “intentionally changing policy and environment;” and
4) “implementing multiple interventions simultaneously
that may not be effective when used alone.”'® While more
research is required to identify best practices, as much

of the evidence comes from expert opinion, we believe
the proposed implementations are financially feasible,
can be implemented in a timely fashion, and will address
both job satisfaction and the quality of patient care. Many
institutions may already be in the process of addressing
HYV or LV among their nurse employees and may want to
consider expanding their efforts to include physicians and
physician assistants.

LIMITATIONS

Our study has several limitations. The survey tool was
not validated for a physician or MLP population. However,
this tool was designed based on several survey tools that
have been validated in studies examining the prevalence of
HYV in nurse and nursing student populations. We initially
included Question 3 (“asked to do tasks below your
competencies”) in this study as it had been used in previous
studies, but we decided not to include responses to this
question in the results or discussion part of this study as
feedback pointed out that it may not fit the definition of HV
depending on its interpretation. For transparency it was not
removed from the figures and tables of this study.

This is a pilot study, and as such there were relatively
small numbers of participants in each category. The study
participants were from a single practice plan and a single
residency. The authors intend to expand this study to
include multiple institutions and residencies. The data may
be influenced by a recall bias such that participants may not
have accurately remembered all events in the preceding 12
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months and some may have avoided filling out the survey
if they did not feel safe in reporting HV behaviors. We
therefore encourage future studies to limit participant recall
of events to six months or less and stress the anonymity of
responses. There may also have been selection bias. Those
who participated may have done so because they have

been victims of HV and wanted to report it, or conversely,
perpetrators. Lastly, approximately 25% of potential
participants did not complete the survey, resulting in a
small sample size that may have skewed results.

CONCLUSION

Horizontal violence and its impact on staff and
patients is prevalent among emergency medicine attending
physicians, residents, and MLPs. While direct comparisons
to previously published data cannot be made due to the
lack of a standardized survey tool, preliminary data
suggest these behaviors extend beyond nursing to involve
multiple healthcare professions. Everyday decisions made
by physicians and physician assistants carry significant
responsibility and may have a critical impact on the
quality of care, medical errors, and outcomes of patients.
Behaviors that negatively impact decision-making capacity
should therefore be elicited and reduced or eliminated.
Further research is warranted to understand and effectively
intervene in behaviors that impact job satisfaction and
patient care beyond the scope of nursing.
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The 2010 Patient Protection and Affordable Care Act
(ACA) served as a conduit for many previously uninsured
U.S. citizens to obtain health insurance; however, insurance
does not necessarily equate to timely access to care. A
2015 study found that efforts by policymakers and health
insurance plans to drive Medicaid patients out of emergency
departments (ED) and into primary care clinics are not
working. ! More than half of all providers listed by Medicaid
managed care plans could not offer timely appointments
to enrollees, despite a provision in the ACA temporarily
boosting pay to primary care physicians treating Medicaid
patients. The median wait time was two weeks, but over one-
quarter of providers had wait times greater than one month.
Consequently, newly insured patients are increasingly seeking
care in EDs and the reliance on emergency care remains
stronger than ever. In a May 2015 poll, three-quarters of
emergency physicians reported that emergency visits were
going up. This represents a significant increase from just one
year ago when less than half reported increases.” Lastly, a
recent analysis of health plans under the ACA revealed that
one in five plans did not even list any emergency services on
the list of covered benefits.? This results in increased financial
burden to patients when emergency care is provided by an
“out-of-network” emergency physician, frequently leading to
the patient receiving a “surprise” balance bill.

Increased demand for emergency services leads to longer
wait times, crowding and increased patient boarding in the
ED. All have been associated with several negative patient-
oriented outcomes — from lower patient satisfaction scores to
higher inpatient mortality rates.* Recognizing this, multiple
stakeholders are currently working to mitigate the ballooning
crowding dilemma.

One approach gaining popularity is community
paramedicine (CP). CP is a “model of community based health

care in which paramedics function outside their customary
emergency response and transport roles in ways that facilitate
more appropriate use of emergency care resources and/or
enhance access to primary care for medically underserved
populations.” Interest in CP has substantially grown in recent
years based on the belief that it may improve access and
quality of care while also reducing costs.’

In February 2014, California’s Emergency Medical
Services Authority (EMSA) submitted a proposal to the
Office of Statewide Health and Planning (OSHPD) to train
experienced paramedics and expand their scope of practice to
include the ability to transport patients with specific conditions
to alternative destinations (AD). Such destinations would
include primary care, general medical clinics, urgent care
centers, and other social or psychological services.

Proponents of CP maintain that such programs expand
access to care in an era of primary care shortage, while
improving quality and lowering healthcare costs. Further, they
argue that utilizing paramedics in expanded roles is attractive
because they are already trained to recognize and manage
life-threatening conditions in out-of-hospital settings. This may
facilitate more appropriate use of emergency care resources
and/or enhance access to primary care. These claims require
close scrutiny, however, as the effect of CP on ED utilization,
cost savings and enhanced primary care access is still being
assessed, and to date, limited data exist to support these claims.

CP is not a new idea. Programs have been piloted in
several states including New Mexico, Nevada, Colorado,
Texas, Maine and Pennsylvania. To quote Scot Phelps, a former
paramedic and professor of disaster science, regarding a prior
CP attempt in New Mexico, “We tried this in 1995 in Red River,
New Mexico, and what we found, after spending hundreds of
thousands of dollars, was that it didn’t actually save any money
or improve any care. So [that community] abandoned it, and
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now coming eight years later it is the topic du jour.”

Several concerns have been raised regarding CP, most
notably, the risk of paramedic under-triage and transport
of patients requiring emergency care to AD. AD projects
involve previously unknown patients who may have one or
more unknown illnesses, injuries, or psychosocial problems.
Complex patients are common in the prehospital and ED
setting. Standard paramedic practice focuses on recognition
of patients’ unstable physiology and management with
temporizing and lifesaving interventions until transport to an
ED is complete. The ED is the controlled environment for
complete stabilization, evaluation, diagnosis, and disposition
with care coordination. The ED, contrary to most or all ADs,
has extensive diagnostic and therapeutic resources to help
ferret out the occult medical emergency.

Under-Triage is a Patient Safety Issue

As reported in the Annals of Emergency Medicine in
2014, studies have revealed under-triage by paramedics when
not transporting patients to AD.” The potential for under-
triage is real if there is a failure of a community paramedic to
recognize a real emergency when it exists. Further, identifying
non-emergent patients based on their initial presentation
is hazardous. In a study by Raven et al, 11% of patients
with “primary care treatable” visits required immediate
intervention, 12.5% were admitted, and 3.4% went directly to
the operating room emergently.®

According to Morganti et al., “Nearly all studies
published to date have found significant rates of under-
triage by EMS Personnel...” These investigators identified
13 research studies examining the ability of paramedics and
EMTs to determine the need for transport to the ED. These
studies reveal EMS AD under-triage rates from 3% to 32%.
They commented that the ability of EMS professionals
to safely determine nonemergency patient “has not been
clearly established.” Included in these studies was one study
describing a cohort of under-triaged patients, who EMS
professionals felt did not require transport to the ED for care,
and who subsequently required admission to the hospital
(18%), including a subset who required admission to the
intensive care unit (6%). These problems were attributed to
EMS professionals misusing study guidelines, undertraining
in proper use of the guidelines, and improper or unclear
instructions within the guidelines that could result in under-
triage. These studies also revealed poor agreement between
EMS professionals and emergency physicians about who
required transport to the ED for care. Additional training is not
likely to eliminate the problem of under-triage.

Alternative Destinations will Disproportionately Affect
Critically Ill and Vulnerable Patient Populations

Patients who call 911 are more likely to be critically
ill, elderly, and economically disadvantaged relying on

public rather than private insurance.” The patient population
that arrives by ambulance does not reflect the general ED
population. Whereas a proposed estimate of 13.7% of
ambulance calls could be diverted to an urgent care center
based on a Health Affairs study by Weinick et al., this study
reviewed all ED visits rather than the population of patients
who call 911.1° Rugar et al. analyzed ambulance transports
and triage category and found less than 2% of patients arriving
by ambulance had a triage category of less urgent or non
urgent.!! Patients with a triage category of emergent were
nine times more likely to arrive by ambulance, and with a
triage category requiring immediate interventions, 50 times
more likely to arrive by ambulance. This suggests a vast
majority of ambulance transports are appropriate. The policy
of diverting 911 patients away from EDs will not target low
acuity visits. Studies suggest that it may target sick, vulnerable
patients who already have limited access to care, and may
further limit their access to specialty care. Even though EDs
certainly have problems referring patients for specialty care,
or achieving consultation during the ED visit, such referrals
and consultations from ADs would most likely be even more
difficult, if not impossible.

In conclusion, lowering healthcare costs for payers
should not come at the expense of patient safety. Limiting
access to high quality emergency and specialty care may
show immediate cost savings to payers, but concerns
remain over the longer term expense to patients and payers
in terms of overall health outcomes. To date, the literature
does not support paramedic-guided diversion of ambulance
patients away from the ED to AD in terms of cost savings or
equivalent health outcomes. As interest grows in CP programs,
rigorous research methods should be applied to validate claims
that CP is safe, improves quality and lowers healthcare costs.
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To the Editor:

Morris and Schroeder have highlighted the need for a
uniform and comprehensive national education program for
emergency medicine residents doing international rotations.
As faculty for a newly released course, The Practitioner's
Guide to Global Health, we wanted to call your attention to
this innovative resource for preparing resident physicians,
medical students, and other trainees to participate in safe and
sustainable global health rotations.

In response to the need Morris and Schroeder emphasized,
global health faculty from many countries and specialties
came together to create a series of open-access, online,
timeline-based, interactive modules that 1) prepare medical
students, resident physicians, and fellows to safely and
effectively participate in global health rotations and projects,
2) permit flexible, asynchronous learning, and 3) provide an
electronic evaluation tool for program leadership.

The Practitioner s Guide to Global Health is a three-part
timeline-based, interactive, evaluative, open-access course that
prepares students and trainees to safely and effectively
participate in global health learning experiences. The course is
free-of-charge and generates a certificate (upon successful
completion) that can be shared with program directors to help
facilitate a standardized preparation for trainees across the
world. The course is available at tinyurl.com/globalhealthedx.
The three parts of the course are as follows:

Part 1: The Big Picture (to be completed 6-12 months in
advance) covers several important “big picture” questions:
Why do you want to have a global health learning experience?
What kind of experience is right for you and your current level
of training? When would be a good time? Where should you
do it? How will you fund it?

Part 2: Preparation & On The Ground (to be completed

1-3 months in advance) covers the logistics of planning,
security, transportation, communication, personal, health,
academic; health: vaccinations and prophylaxis; cultural
awareness and sensitivity; packing; logistics and cultural
awareness on the ground; and dealing with unexpected
situations on the ground.

Part 3: Reflection (to be completed toward the end of your
rotation or on your way home) helps you prepare to return,
contains important information about dealing with unexpected
feelings and health issues, and helps you plan for future work
and sustainability.

Several academic institutions and residency programs
now require this course for their trainees participating in
global health rotations. We hope that this course will be
adopted as the national standard for emergency medicine
global health training.
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Introduction: The objective of this study was to analyze the content and volume of literature that
has been written on cultural competency in emergency medicine (EM) since its educational impera-
tive was first described by the Institute of Medicine in 2002.

Methods: We conducted a comprehensive literature search through the PubMed portal in January
2015 to identify all articles and reviews that addressed cultural competency in EM. Articles were
included in the review if cultural competency was described or if its impact on healthcare disparities
or curriculum development was described. Two reviewers independently investigated all relevant
articles. These articles were then summarized.

Results: Of the 73 abstracts identified in the initial search, only 10 met criteria for inclusion. A com-
mon theme found among these 10 articles is that cultural competency in EM is essential to reducing
healthcare disparities and improving patient care. These articles were consistent in their support for
cross-cultural educational advancements in the EM curriculum.

Conclusion: Despite the documented importance of cultural competency education in medicine,
there appears to be only 10 articles over the past 12 years regarding its development and implemen-
tation in EM. This comprehensive literature review underscores the relative dearth of publications
related to cultural competency in EM. The limited number of articles found is striking when compared
to the growth of EM research over the same time period and can serve as a stimulus for further re-
search in this significant area of EM education. [West J Emerg Med. 2017;18(2)223-228.]

INTRODUCTION

Emergency departments (ED) are experiencing an
increasingly diverse patient population, both racially and
culturally.!? In 2002, the now-famous Institute of Medicine
(IOM) report entitled “Unequal Treatment: Confronting Racial
and Ethnic Disparities in Health Care” addressed this issue
and emphasized the need to improve healthcare disparities.’
By 2003, the emergency medicine (EM) literature started to
address the issue of disparities in EM care and the need for
workforce diversity and training.* In the same year, cross-

cultural competency recommendations were made in terms
of EM educational curricula.’ Although the initial response
to disparities and cross-cultural competency training was
noteworthy, it is unclear how much this issue has been
advanced by EM educators and researchers since the first
papers were published in this area.

The ED is frequently the first point of access to care for
many minority groups.® Awareness of cultural sensitivities,
or cultural competency, is necessary to overcome bias and
clinical uncertainty that is often experienced by those treating
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these patients."'> An important point is that different cultures
embody divergent help-seeking behaviors. This concept is
well summarized from the textbook of Emergency Psychiatry
in which Dr. Jayaram writes, “Notions of sickness are
derived from systems of medical understanding that exist
within a culture. Beyond that both the provider and the
patient have epistemic systems that dictate how individuals
express suffering.”” It takes effort to bridge the differences in
attitudes of illness between provider and patient, which are
exacerbated when the two are from distinct and unfamiliar
cultural backgrounds.

Effective communication between patient and physician
is commonly regarded as a primary method to overcome
cultural difference. Communication is dependent on mutually
understood social constructs; however, these social constructs
become ambiguous when the provider is unaware, or
otherwise fails to recognize, that these cultural differences
exist. Provider values, as well as patient values, can influence
interpretation of symptoms and patient compliance with
medical interventions.® These values are expressed both
verbally and nonverbally. Miscommunication is exacerbated
when there is language discordance as well underappreciated
cultural manifestations of illness and health.’

Cultural differences can serve as a prelude to biases,
which can be defined as “prejudiced or partial viewpoints that
affects someone’s interpretation of a problem.”!® A lack of
appreciation for a specific culture can result in assumptions
and subsequent management errors on the part of the
culturally unacquainted provider. These cognitive biases serve
as impediments to communication and as a result impair the
achievement of an accurate diagnostic hypothesis. Cultural
competency helps physicians to overcome these biases.! Thus,
improving cultural competency in EM faculty and residents
can help to ameliorate biases, which in turn may improve
patient outcomes and the patient experience.

EM has exploded with available information and
knowledge in many different domains since the inception
of the specialty in 1961. With the growth in literature in
EM topics, has the research regarding cultural competency
education in EM, and its correlation with reducing bias and
improving patient outcomes in the ED grown accordingly?
This comprehensive literature review seeks to assess the
literature and provide a brief summary of the findings
associated with cross-cultural competency in EM since the
IOM report first described this educational imperative.

METHODS

We conducted a comprehensive literature search to
identify articles and reviews that address cultural competency
in EM. This included articles that were focused on any
cultural competency education measures for EM faculty and
residents. We also included any article in which the impact

on health disparities and/or establishing an EM curriculum
was discussed. We performed an electronic search through
PubMed in January 2015 and selected the terms “emergency
medicine” or other common words used to describe an
ED, coupled with “cultural competency” or “cross-cultural
training” or “cross-cultural communication” or “cultural
disparities,” or other comparable variations to expand the
search. We limited our search to English-language reviews and
journal articles only. We evaluated all applicable papers for
their relevance to EM cross-cultural training and associated
curriculum development. In addition, the references from
these papers were examined for other potential sources of
information. The chosen articles were carefully scrutinized
and their information was extracted to provide a brief
comprehensive summary of cross-cultural competency in
EM since its significance was first identified. The initial
search revealed 73 articles. Two reviewers independently
examined the search results to screen for applicable articles.
Articles were targeted for inclusion only if they met the
following criteria:

1) U.S. or Canadian-based studies;

2) Adult emergency medicine focused;

3) Some link to cultural competency, cultural awareness,

diversity, cultural sensitivity, or multicultural education;
4) Medical journal (non-nursing or allied health).

RESULTS

There was agreement on 10 articles (Table), with three
articles in question. After abstract review, we excluded
the three articles because they documented a need for
cultural sensitivity and training but not how it should be
addressed in the EM curriculum. Of the excluded papers,
Aratani and Addy concluded that “the disparities indicate
a need for culturally sensitive and gender-specific services
for this vulnerable population [at-risk youth].”!! Royl et
al. proposed that culturally sensitive healthcare might be
enhanced through the use of interpreters, standardized
surveys, and ease of access to appropriate cranial imaging
in cases in which a benign etiology in headache cannot
be confidently concluded. '? The final article in question,
Greenberg and Pierog, indicated that ACLS provider and
instructor materials do not depict a fair representation of
minority populations.'®

The 10 articles that met criteria and selected by both
reviewers are listed in the table.

DISCUSSION

Different cultures view illness and its effects in their
own distinct manner. Although suffering can be considered
as a universally recognizable situation, the type of suffering
and the extent of suffering due to illness is variable
in different cultures. Language discordance and a lack of
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Table. Articles addressing cross-cultural competency in emergency medicine.

Date Author Title Main points
November Cone DC, Richardson LD, Todd Healthcare Disparities in Emergency Addresses issues of disparities in
2003 KH, Betancourt JR, Lowe RA. Medicine healthcare and makes recommendations.
November Hamilton G, Marco C. Emergency Medicine Education and Provides rationale for cultural diversity
2003 Health Care Disparities in EM training and suggests educational
approaches.
August Sheridan . Treating the World Without Leaving Your  Explains challenges faced by immigrant
2006 ED: Opportunities to Deliver Culturally groups and their physicians in clinical
Competent Care encounters.
December Hobgood C, Sawning S, Teaching Culturally Appropriate Care: A Presents overview of educational models
2006 Bowen J, Savage K. Review of Educational Models and Methods for cultural training and EM applicability.
March Padela Al. Can You Take Care of My Mother? Portrays account of cross-cultural care.
2007 Reflections on Cultural Competency and
Clinical Accommodation
August ACEP Cultural Awareness and Emergency Care  Concludes that cultural sensitivity is
2008 necessary in EM training and in the
practice of EM.
January Padela Al, Punekar IR. Emergency Medical Practice: Advancing Highlights importance of cultural
2009 Cultural Competence and Reducing awareness in the ED and addresses bias,
Health Care Disparities cultural training, and workforce diversity.
October Bowman SH, Moreno-Walton Diversity in Emergency Medicine Discusses results of a survey testing
2011 L, Ezenkwele UA, Heron SL. Education: Expanding the Horizon unconscious bias and possibility of initiating
an EM curriculum on cultural competency.
August Ezenkwele UA, Roodsari, GS.  Cultural Competencies in Emergency Presents guideline to overcoming cultural
2013 Medicine: Caring for Muslim-American barriers to effectively treat this population.
Patients from the Middle East
May Moll J, Kreiger P, Moreno- The Prevalence of Lesbian, Gay, Describes survey about LGBT education
2014 Walton L, Lee B, Slaven E, Bisexual, and Transgender (LBGT) Health and found that many EM programs do not

James T, Hills D, Podolsky S,
Corbin T, Heron SL.
We Know?

Education and Training in Emergency
Medicine Residency Programs: What Do

have a curriculum on this issue.

EM, emergency medicine; ED, emergency department

appreciation for the variation of cultural manifestation of illness
can predispose one’s thinking in favor of a certain viewpoint over
more appropriate viewpoints. Helping providers to overcome
cultural biases has been recognized as an important education
goal in EM.M

It is well understood that preconceived notions about the
behavior or health of minority populations and prejudice are
contributing factors to the disparities observed in healthcare.?
Intrinsic bias on the part of the provider, or cognitive dispositions
to respond (CDR), may contribute to flawed clinical reasoning
and diagnostic errors." These are likely to be exacerbated when
confronted with cultural differences unfamiliar to the provider.
The tendency to adopt a predetermined viewpoint about a
patient based on sociocultural factors, whether conscious or
unconscious, interferes with a physician’s ability to create an
appropriate therapeutic plan. In addition, the time pressures and
demanding nature of the ED atmosphere do not always allow
for mindfulness, or presence in the moment. This presence in

the moment is an important prerequisite in gaining a better
understanding of a patient’s background and the patient’s
behavior toward illness. A clear understanding of the patient’s
behavior helps to avoid stereotyping, which is often at its peak
during multi-tasking, stressful events, and under time-sensitive
situations.* As such, the importance of cross-cultural competency
is amplified in specialties such as EM that are constrained by
time sensitivities. The manner in which it is taught and when it is
taught in the EM curriculum needs to be clarified.

Among the 10 articles that met criteria for inclusion,
four were particularly pertinent in summarizing the imminent
necessity of developing cultural competency measures and
offered multiple concrete solutions to address this need in EM
education. In 2003, Cone et al. and Hamilton and Marco first
introduced the importance of cross-cultural training in EM as a
mechanism of reducing disparity and its ties with educational
initiatives.* These articles emphasized the extent of the issue
of healthcare disparities as outlined in the IOM report. They
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suggested an increase in workforce diversity and a cultural
competency curriculum in EM as potential resolutions. In
2003, the Society of Academic Emergency Medicine (SAEM)
and the Council of Emergency Medicine Residency Directors
(CORD) established the Cultural Competency Curriculum
Task Force (CCCTF) with the objective of developing a
model curriculum for residency programs.* One of the papers
referred to a web-based resource at the University of Virginia
School of Medicine website. Within the website (med-ed.
virgina.edu) is a page that is self-described as a monograph
on cultural competency and is attributed to the CORD/
SAEM Diversity Task force, also known as the CCCTF.'* The
website currently offers instructional materials, including 13
example clinical cases, and has chapters describing cultural
competency as it pertains to EM. It also has links to numerous
other relevant publications available in online format.

In 2006, Hobgood et al. provided a detailed review of
the educational models in practice in all fields of medicine
for teaching cultural competency as well as the barriers that
impede the establishment of cross-cultural education.!” Their
paper described curricular methods for cross-cultural training
employed in medical schools and residencies that include cultural
immersion, community clinical experience, simulation, didactic
models, literary models, portfolios, and continuing medical
education adjuncts. They presented a cultural competency
measure uniquely intended to educate faculty members in
workshop format. The authors also remarked that this type of
periodic and recurrent model would complement EM conference
scheduling if it were to be extrapolated for EM education. In
addition, the paper recognized a mixed-method instructional
program that assesses students by measurable competencies.
This paper also identified immersion models, whereby a group of
students spends either a short-term or extensive period of time in
a foreign location to foster cultural awareness and understanding.

Additionally, it stated that the Association of American
Medical Colleges offers short strategies to assist in cultural
information gathering during an initial physician-patient
encounter. The paper also identified existing methods used
for assessment including the Betancourt model and the
Accreditation Council of Graduate Medical Education
(ACGME) Toolbox. They described the Betancourt model as
a system that evaluates attitude, knowledge, and skill using
several ways to score each category, while the ACGME
Toolbox provides a plethora of alternative methods. Supporting
the Hobgood et al. paper was a statement in 2008 by the
American College of Emergency Physicians (ACEP)
affirming that “cultural awareness should be an essential
element in the training of healthcare professionals and to
the provision of safe quality care in the ED environment.”'8

Padela and Punekar in 2008 emphasized the significance of
cultural sensitivity in the ED environment, and presented three
ways to improve minority outcomes through teachings of cross-

cultural communication:' 1) increasing cross-cultural training and
decreasing physician bias; 2) maximizing provider diversity; and
3) accommodating diverse patients’ needs. Bowman et al. in 2011
discussed the possibility of initiating an EM cultural competency
curriculum and the obstacles associated with its implementation. '
These results were obtained from a CORD workshop survey, and
the authors used an implicit association test (IAT) to investigate
bias in its survey participants. They chose to administer this tool
due to the realization of the growing importance of addressing
unconscious bias in cultural competency acquisition. Their
primary notion was that bias is present and active in even the
most well-intentioned physician and overcoming that bias can be
challenging to effectively address in any cross-cultural training
curriculum. In their paper, workshop participants came to a
consensus that overcoming personal biases was a necessity in
order to ameliorate cultural competency education. Participants
also described obstacles that might be experienced in attempting
to inaugurate such interventions. These barriers increased in
complexity at institutions in which faculty, residents, and patients
are less diverse and in which minority faculty do not wish to
possess the burden of acting as the sole resource in cross-cultural
education. In the paper, the participants reached agreement in
that minority faculty should not solely be held accountable for
amending the curriculum. Participants also expressed interest

in developing cultural competency curricula by non-program
director faculty members, and some intended to start discussions
with program leadership. In contrast, some attendees felt troubled
in asking for curricular modifications at institutions in which
there was a scarcity of resources for this type of programming.
Additionally, some noted that negative behaviors toward certain
groups of patients were tolerated at some institutions.

Finally, in 2005 it was found that resident physicians in EM
were more likely to disclose a deficiency in cultural competency
education when compared with residents from other clinical
areas.”® This paper was not included in the 10-paper summary
table as it was not EM focused and did not meet selection criteria.

Fortunately, the EM Milestones do address cultural
competency in at least two domains. In EM Milestone 20,
Professional Values (PROF1) Level 1, there is a statement
indicating that behavior that “conveys caring, honesty,
genuine interest and tolerance when interacting with
a diverse population of patients and families” must be
shown. Additionally, EM Milestone 22 — Patient-Centered
Communication (ICS1) Level 3 — requires that residents be
able to “effectively communicate with vulnerable populations,
including both patients at risk and their families.”

LIMITATIONS

There are several limitations in this study. First, due to the
specifications employed in the title and abstract review process,
it is possible that relevant journal articles that did not meet our
defined criteria were excluded. By ensuring that the criteria were
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broad enough to encompass all aspects of the topic discussed

in this paper, we attempted to minimize the possible effects of
this. Second, only two reviewers were responsible for screening
articles, which may have resulted in selection bias or bias due
to too few reviewers. In an attempt to diminish the selection
bias, the two reviewers conducted independent screenings of the
articles, then compared and discussed findings. Additionally,
our search was PubMed-based and did not include articles
from other databases. A preliminary review of EMBASE and
PSYCINFO revealed no relevant articles but did reveal two
brief published abstracts.

A critical limitation in this study was that advances in the
area of cross-cultural competency may have been made by
individual training programs or other forums in which we were
not able to assess or include in this literature review. It may
be that programs are adequately addressing the educational
imperative of cross-cultural competency, but their methods and
findings are not well published or were not discovered using the
search strategy we employed.

CONCLUSION

Cultural competency has been recognized as an important
educational goal for physicians and physician training since the
IOM report in 2002. During the 12 years since that report, 10
papers have been published describing the significance and value
of cultural competency in EM education. Given the importance
of this topic, as evidenced by the IOM report and the subsequent
papers on the topic, the volume of literature describing
educational advances in this area appears to be relatively light.
Our hope is that this comprehensive review will spur publications
and additional attention to the area of cultural competency in EM.
As has been stated in the literature, cross-cultural competency
is an important means of improving patient safety and is a
critical tool in creating a more effective and therapeutic patient
experience in the emergency medicine setting.
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Introduction: Emergency medicine (EM) educational podcasts have become increasingly popular.
Residents spend a greater percentage of their time listening to podcasts than they do using other
educational materials. Despite this popularity, research into podcasting in the EM context is sparse. We
aimed to determine EM residents’ consumption habits, optimal podcast preferences, and motivation for
listening to EM podcasts.

Methods: We created a survey and emailed it to EM residents at all levels of training at 12 residencies
across the United States from September 2015 to June 2016. In addition to demographics, the 20-question
voluntary survey asked questions exploring three domains: habits, attention, and motivation. We used
descriptive statistics to analyze results.

Results: Of the 605 residents invited to participate, 356 (n= 60.3%) completed the survey. The vast majority
listen to podcasts at least once a month (88.8%). Two podcasts were the most popular by a wide margin,
with 77.8% and 62.1% regularly listening to Emergency Medicine: Reviews and Perspectives (EM:RAP) and
the EMCrit Podcast, respectively; 84.6% reported the ideal length of a podcast was less than 30 minutes.
Residents reported their motivation to listen to EM podcasts was to “Keep up with current literature” (88.5%)
and “Learn EM core content” (70.2%). Of those responding, 72.2% said podcasts change their clinical
practice either “somewhat” or “very much.”

Conclusion: The results of this survey study suggest most residents listen to podcasts at least once a
month, prefer podcasts less than 30 minutes in length, have several motivations for choosing podcasts, and
report that podcasts change their clinical practice. [West J Emerg Med. 2017;18(2)229-234.]

INTRODUCTION Medicine: Reviews and Perspectives).>*

A podcast is a digitally recorded media product that can A recent survey on asynchronous learning among United
be downloaded or streamed, typically as an audio file.! States (U.S.) EM residents showed that residents spend a
Emergency medicine (EM) educational podcasts have become  greater percentage of their time listening to podcasts than they
increasingly popular for learning and are one of the most do using other educational materials, including textbooks and
widely consumed digital educational tools.? Their exponential ~ journals. They also rated podcasts as the most beneficial use of
growth is evidenced by over 15 million downloads of the their time.* A similar survey of Canadian physicians found that
EMCrit (Emergency Medicine Critical Care) Podcast and the ~ 90% of EM residents used podcasts every month. Despite their
more than 24,000 paid subscribers to EM:RAP (Emergency popularity, little is known about this phenomenon, which has
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led EM educators to call for a deeper understanding of how
and why learners use podcasts.®

While there has been a dramatic recent increase in the
number of EM educational podcasts,>’ research into
podcasting in the EM context is sparse. Though educators are
now beginning to define quality indicators in EM podcasts,®
little is known about motivation, adoption, usage patterns, or
preferences in consumption among podcast listeners.” Outside
of EM, small survey studies exist in undergraduate medical
education,'® anesthesia,!! and nursing training,'? yet the
existing literature does not provide insight into the unique EM
educational landscape.

As we adopt new technologies, we must also understand
how and why they are being embraced by our learners in order
to employ them more effectively. The important questions of
why residents are using podcasts and how they are being used
remain unanswered.'® The personal, social, and technological
factors that influence the use of EM podcasts — factors known to
influence learning — merit further exploration.'*

We aimed to better understand factors driving the
asynchronous podcast phenomenon, including consumption

habits, optimal podcast preferences, and motivation for listening.

METHODS
Study Design and population

This study was performed between September 2015 and
June 2016. It was approved by the institutional review board
at the University of Texas San Antonio.

We followed accepted guidelines for survey development
in medical education research.'> We created an electronic
survey via Google Forms (Mountain View, CA) and sent a
link to it in a solicitation email to EM residents in all levels
of training at a sample of 12 EM training programs (n = 605).
Based on an estimated population size of approximately
6,000 with a 5% margin of error, we estimated we needed
approximately 360 respondents to reach a 95% confidence
level. Due to historically low survey response rates in multi-
institutional studies of health professions trainees'¢ and the
fact that recognition and trustworthiness of the survey sender
may increase response rates,!” we used a network strategy
for program selection and survey implementation. We chose
residencies to represent a geographical spread across the U.S.
with a mix of public, private, military, three- and four-year
programs, rural, and urban environments that had a local
program director personally known to the authors. Either an
author or faculty member at each residency sent the email
with the survey, as well as reminder emails (up to six). All
responses were anonymous. All programs were approved by
the Accreditation Council for Graduate Medical Education.

Validity Evidence for Survey Items

After a thorough literature review, interviews with
residents and faculty at two institutions (UW and UCSF-
Fresno) and synthesis of background information, we

developed questions. Several authors (AS, RR, SR) with
expertise in EM education podcasting iteratively revised the
items for clarity and relevance. The survey was then pilot
tested with 10 residents at the Icahn School of Medicine
Emergency Medicine Residency Program at Mt. Sinai to
assess for clarity and understanding of the survey questions.
No substantial changes were made after pilot testing.

We designed the survey to be completed in less than 10
minutes. Survey completion was voluntary and we provided
no compensation for participation. Response rate calculation
was based on all non-respondents being eligible, as the survey
was sent to specifically named persons who met eligibility
requirements. Partially completed surveys were included in
response rate.

The final survey consisted of 20 items with questions
designed to investigate hypothetical content domains related
to listening habits, attention, and motivation (Appendix A).
The domain “habits” investigated participants’ setting and
activities when listening to podcasts. We aimed to determine
the educational environments in which podcasts are being
used. The “attention” domain was designed to explore resident
attention spans and listening length preferences. The domain
“motivation” investigated the reasons why participants choose
to listen to EM podcasts. We sought to identify what makes
podcasts different than other available educational resources.

Data Analysis

All data were auto-populated into Google Sheets. We
performed statistical analysis in Microsoft Excel (Microsoft
Corporation, Redmond, WA). Descriptive statistics were used
to evaluate survey data. We reported descriptive statistics in
percentages of respondents.

RESULTS

Of the 605 residents invited to participate, 356 (n= 60.3%)
completed the survey. Demographic data are presented in
Tables 1 and 2.

Habits

The mean number of unique EM podcasts that residents
subscribe to or regularly listen to was 2.69 (STD 1.89). Two
podcasts were the most popular by a wide margin, with 77.8%
(n=277/356) and 62.1% (n = 221/356) regularly listening to
EM:RAP and the EMCrit Podcast, respectively (Appendix B).
Most respondents (91.4%, n = 309/356) listen on their smart-
phones, and about three-quarters (78%, n = 266/356) listen at
normal speed (1x). When asked where they find them, 88.7%
(n =300/356) reported they find the podcasts they listen to
from word of mouth from other residents, while almost two-
thirds (65.7%, n = 222/356) reported finding podcasts based
on recommendations from a lecturer or faculty member. The
vast majority listen to podcasts at least once a month (88.8%,
n =316/356), and almost half listen at least once a week
(48.0%, n = 171/356).
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Table 1. Demographic data of survey respondents, eligible participants, programs involved in the study of educational podcast use, and
all allopathic EM programs.

Participant demographics Respondents (n = 356) All eligible to participate (n=605)
Age (mean in years) 30.4 Unable to obtain
Gender
Female 33.4% (n=119) 35.3% (n=164/464)*
Male 65.5% (n=233) 64.7% (n=300/464)"
Decline to state/other 1.1% (n=4)
Level of training
PGY-1 27.3% (n=97) 28.1% (n=170/605)
PGY-2 34.0% (n=121) 28.1% (n=170/605)
PGY-3 25.3% (n=90) 28.1% (n=170/605)
PGY-4 13.5% (n=48) 15.7% (n=95/605)

PGY, post-graduate year.

*Data obtained from EMRA Match website (https://webapps.acep.org/utils/spa/match#/search/map) on 9/8/2016 of self-reported data from
U.S. allopathic EM programs. Twelve of the 182 allopathic programs are dual accredited. None of the programs in the study population are
dual accredited. Missing data from study population programs were obtained by contacting faculty at the programs. Missing data from non-
study population programs were considered missing and not counted in percentages. The two programs in Puerto Rico were excluded from
region calculation.

Table 2. Demographic data of programs involved in the study of podcast use, and all allopathic EM programs.

Program demographics Study programs All allopathic EM programs

Primary training site

Military 8% (n=1/12) 5% (8/152)*

Community 17% (n=2/12) 32% (48/152)

University 50% (n=6/12) 54% (82/152)

County 25% (n=3/12) 14% (22/152)
Years of training

3 50% (n=6/12) 76% (n= 138/182)

4 50% (n=6/12) 24% (n=44/182)
Region

West 17% (n=2/12) 14% (n=26/180)

Northeast 50% (n=6/12) 30% (n=54/180)

South 25% (n=3/12) 28% (n=51/180)

Midwest 8% (n=1/12) 26% (n=47/180)
ED volume (mean in patients/year) 105,000 89,716

*Data obtained from EMRA Match website (https://webapps.acep.org/utils/spa/match#/search/map) on 9/8/2016 of self-reported data from
U.S. allopathic EM programs. Twelve of the 182 allopathic programs are dual accredited. None of the programs in the study population are
dual accredited. Missing data from study population programs were obtained by contacting faculty at the programs. Missing data from non-
study population programs were considered missing and not counted in percentages. The two programs in Puerto Rico were excluded from
region calculation.

*Some military programs also listed as community, university, or county primary training site.

Attention When asked if they had ever stopped listening or turned off

When asked what they thought was the ideal length of ~ an EM podcast when they had more time to listen, the top three
time for an EM podcast (Figure 1), 38.7% (n = 138/356) reasons why they stopped listening were “It was too boring”
answered 11-20 minutes, followed by 21-30 minutes (57.9%, n = 195/356); “It was not of high quality;” (57.9%, n =
(34.6%, n = 123/356). 195/356), and “It was too long” (55.2%, n = 186/356).
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Figure 1. Resident perception of the ideal length of time for an emergency medicine podcast or podcast segment.

Motivation

Of those residents who prefer podcasts over other
available educational resources (textbooks, blogs, online
video, peer-reviewed journals, etc.), they prefer them for their
portability (66.9%, n = 238/356), ease of use (66.0%, n =
235/356), and the ability to listen while doing something else
(65.5%, n = 233/356). Only 13.8% (n=49/356) said they do
not prefer podcasts over other educational resources, while
4.5% (n = 16/356) reported not listening to podcasts. A higher
percentage of female respondents (20%, n=24/120) than male
respondents (9.8%, n=25/256) said they do not prefer podcasts
over other educational resources. Residents reported their
motivation to listen to EM podcasts was to “Keep up with
current literature” (88.5%, n = 315/356) and “Learn EM core
content” (70.2%, n = 250/356), among other answers (Figure
2). Figure 2 details reasons why residents choose to listen to a
particular EM podcast.

When asked how much EM podcasts changed their
clinical practice, almost three quarters of residents (72.2%, n
= 257/356) said podcasts changed their clinical practice either

“somewhat” or “very much;” 27.8% (n = 99/356) reported
podcasts changed their clinical practice “neutral,” “not much,”
or “not at all.”

DISCUSSION
Key points

Our data, derived from a diverse cohort of EM residents
from across the U.S., suggest that most residents listen to
podcasts at least once a month, prefer podcasts less than 30
minutes in length, have several motivations for choosing
podcasts, and report that podcasts change their clinical practice.

This work builds on the two recent studies that demonstrated
the popularity of asynchronous educational resources among
residents by providing a deeper understanding of how and why
EM learners are using podcasts.>¢ The finding that more than
88% of residents listen to podcasts at least every month and the
majority listen to two very popular podcasts (EM:RAP and
EMCerit) is consistent with previous studies and highlights the
significant influence these two podcasts may be having on
resident education.
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Figure 2. Residents’ motivation for listening to emergency medicine podcasts.

