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center and Level | adult trauma center. The system includes Penn State Health Milton 5. Hershey Medical Center,
Penn State Health Children's Hospital, and Penn State Cancer Institute based in Hershey, Pa.; Penn State Health
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Hershey Endoscopy Center, Horizon Home Healthcare and the Pennsylvania Psychiatric Institute.

We foster a collaborative environment rich with diversity, Benefit highlights include:

share a passion for patient care, and have a space for those | * Competitive salary with sign-on bonus

who share our spark of innovative research interests. Our = Comprehensive benefits and retirement package
health system is expanding and we have opportunities in * Relocation assistance & CME allowance

both academic hospital as well community hospital settings. | « Attractive neighborhoods in scenic central Pa.

Heather Peffley, PHR CPRP - Penn State Health Lead Physician Recruiter

@ PennState Health
hpeffley@pennstatehealth.psu.edu
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JOURNAL FOCUS

Emergency medicine is a specialty which closely reflects societal challenges and consequences of public policy
decisions. The emergency department specifically deals with social injustice, health and economic disparities,
violence, substance abuse, and disaster preparedness and response. This journal focuses on how emergency
care affects the health of the community and population, and conversely, how these societal challenges affect the
composition of the patient population who seek care in the emergency department. The development of better
systems to provide emergency care, including technology solutions, is critical to enhancing population health.
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Patients experiencing incarceration face a multitude of healthcare disparities. These patients are
disproportionately affected by a variety of chronic medical conditions. Patients who are incarcerated

often remain shackled throughout their hospital course, experience bias from members of the healthcare
team, and have many barriers to privacy given the omnipresence of corrections officers. Despite this,
many physicians report little formal training on caring for this unique patient population. In this narrative
review, we examine the current literature on patients who are incarcerated, especially as it pertains to
their care in the emergency department (ED). We also propose solutions to address these barriers to care

in the ED setting. [West J Emerg Med. 2023;24(4)654—661.]

INTRODUCTION

The United States has over 1.6 million incarcerated
people.! This population has been historically medically
underserved and faces a variety of healthcare disparities.
Individuals who are incarcerated are more likely than the
general population to have medical conditions such as
diabetes, hypertension, HIV, hepatitis C, and tuberculosis.”*
The often substandard living conditions in jails and prisons
also negatively impact incarcerated patients’ health. For
example, the morbidity and mortality from COVID-19 was
significantly higher in prisons than in the general public.*>
While incarceration sometimes connects individuals who
have not had previous access to care with continuity of care
and medication for chronic conditions, many individuals are
still unable to access adequate treatment while
incarcerated.®’ For example, cancer patients report
inadequate access to pain medications, patients face barriers
to acute surgical care, and pregnant patients report
inadequate prenatal care.®*”'° Even when patients are able to
access care while incarcerated, they often face immense
barriers to healthcare once released.””

In addition to the disparities noted above, incarceration is
associated with mental illness and early mortality. When
compared to non-incarcerated people, those who are
incarcerated have higher rates of major depression, bipolar

disorder, and schizophrenia.1 =16 Furthermore,
incarceration itself may predispose individuals to mental
illness, as experiencing incarceration is a risk factor for
developing a first psychotic episode.'” Substance use
disorders (SUD) are more prevalent in the incarcerated
population than the general population.'® Many correctional
facilities do not provide adequate treatment for SUD, which
can lead to situations of life-threatening withdrawal in
individuals with benzodiazepine and alcohol use
disorder.'”* Individuals with opioid use disorder have a
markedly increased risk of opioid overdose after release,
especially if they are not started on medication-assisted
treatment while incarcerated.”' ** With regard to mortality,
studies have shown that people who have been incarcerated
have an increased risk of death at a younger age when
compared to the general population.”>*® This risk of
premature death in incarcerated people disproportionately
affects Black populations when compared to other
demographic groups.?’*®

It is impossible to discuss the disparities faced by
incarcerated patients without recognizing that the criminal
justice system is one based on racial oppression.”’ Black
Americans are incarcerated, wrongfully convicted, and
stopped and searched by police at disproportionately higher
rates than White Americans.>”** The history of policing is
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also rooted in systemic racism. In the 18™ and 19'" centuries,
groups called “slave patrols” would search for and detain
enslaved people who escaped; these groups are considered
the basis of “modern-day policing.”***> When formal police
departments were established in the early 20" century, these
organizations served a large role in enforcing Jim Crow laws
(laws in the South that institutionalized racial segregation,
such as requiring separate water fountains for Black and
White people).** In the late 20 century, the systemic
criminalization of recreational drug use from President
Ronald Reagan’s “War on Drugs” and President Bill
Clinton’s Violent Crime Control and Law Enforcement Act
disproportionately targeted Black and Latino
Americans.*®*” These are some examples, but by no means
an exhaustive list, of how systemic racism is linked to the
criminal justice system in the US.

While this review focuses on patients who are
incarcerated, patients present to the emergency department
(ED) in various types of custody. Often patients are brought
to the ED after they are arrested but before they are
convicted of a crime so that emergent medical concerns can
be addressed prior to booking. Some patients are brought in
while detained by US Immigration and Customs
Enforcement officers. Patients may also present to the ED
during the pre-trial period or post-conviction from jail or
prison. Patients from both jails and prisons experience
barriers to healthcare, but there are great discrepancies in the
care provided at jails, based on the variation in a jail’s size
and resources and given that people typically spend less time
in jails than in prisons.®**~* Additionally, smaller jails may
contract out most of their medical services, and jails are
subject to less regulatory healthcare oversight than prisons.™
While we will focus on the care of individuals who are
incarcerated, many of the principles outlined in this article
are applicable to patients in various types of custody.

Physicians employed by jails and prisons face an ethical
dilemma termed “dual loyalty,” meaning the conflict in
interest between caring for their patient and catering to
the demands of the prison administration.*’ Sometimes,
physicians are asked to perform tasks that go against their
role as healers, ie, to perform drug tests without a patient’s
consent, to withhold an expensive medical treatment despite
it being the standard of care, and to perform medical exams
for the purpose of “certify[ing] that prisoners are fit for
imprisonment.”*’ Similarly, emergency physicians must be
aware of the conflicts of interest that arise when caring for
patients who are incarcerated, such as cases when they are
asked to “medically clear” a patient prior to booking or
perform tests or exams that are not clinically indicated.

Penal harm refers to any “planned governmental act
whereby a citizen is harmed” for punitive reasons; the harm is
considered “justifiable precisely because it is an offender who
is suffering.”*'**> Although the Eighth Amendment of the
US Constitution broadly “prohibits cruel and unusual

punishment,” it was not until the 1976 Supreme Court
ruling in the case of Estelle v Gamble that penal harm

in the context of medical care was explicitly deemed
unconstitutional.* The Estelle v Gamble ruling, which
centered on “the deliberate indifference of the medical needs
of prisoners,” set a clear precedent for the rights of
incarcerated patients to accessible medical care (including
inpatient and specialist care).**** Failure to provide
incarcerated patients with the same “standard of care” as
non-incarcerated patients has henceforth been considered a
violation of the Eighth Amendment.** However, in practice,
upholding the healthcare rights of incarcerated patients is
more challenging to enforce.*’

In this narrative review, we will identify several barriers to
maintaining the standard of care for incarcerated patients in
the ED. We hope to increase awareness of these disparities
and propose solutions to better address them in clinical
practice.’**°

BARRIERS TO CARE

Through our review of the existing literature, we identified
multiple barriers to treating incarcerated patients in the ED:
biased care from physicians; presence of law enforcement;
and use of physical restraints.

Bias

Members of the healthcare team, including physicians and
nurses, often have their own preconceived notions about
incarcerated patients that ultimately affect patient care. A
survey study of formerly incarcerated individuals found that
many patients have experienced discrimination based on
their criminal record.*” Many patients also reported
discrimination in the healthcare setting due to their race and
ethnicity.*” This survey study also found that formerly
incarcerated individuals with increased ED utilization
reported a higher rate of discrimination from healthcare
professionals.*’

However, many physicians already recognize the
disparities in the care of patients who are incarcerated. One
recent qualitative study by Douglas et al acknowledges the
need to optimize quality of care for incarcerated patients.*®
In this paper, surgical residents were surveyed about their
encounters with law enforcement while caring for patients
experiencing incarceration. The surgical residents noted
many challenges when caring for these patients, including
barriers to adequate follow-up care and the designated
holding areas for incarcerated patients that may contribute
to “substandard care” or decreased monitoring of critically
ill patients.*®

Bias has been reported among many members of the
healthcare team. The study “Caring for Hospitalized
Incarcerated Patients: Physician and Nurse Experience” by
Brooks et al examined physician and nurse experiences when
caring for hospitalized incarcerated patients using open and
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closed-ended survey questions.*” A majority of physicians
believed patients who were incarcerated received less
frequent non-medical interventions (defined as “social work
support, physical therapy visits, nutrition consults”) during
hospitalization than other patients.*’ Over 30% of physicians
believed that these patients received “fewer diagnostic tests”
and “fewer medical interventions” than other patients.*’

Patient Privacy

There are also many limits to patient privacy when caring
for patients who are incarcerated in the ED. The presence of
corrections officers who accompany these patients to the ED
often leads to protected health information (PHI) being
shared if members of the healthcare team do not ask officers
to step away during the history and physical.**-°

In the survey study by Brooks et al, a higher percentage of
nurses when compared to physicians reported that they kept
law enforcement in the exam rooms when performing their
histories and physicals.*” Still, 35% of physicians reported
not asking corrections officers to leave during patient
encounters, and over 50% of the physicians reported not
asking for shackles to be removed during their histories and
physicals.*’ In the survey, physicians also identified a lack of
formal training in their medical education when caring for
this group of patients.*’

Many surgical residents in the Douglas et al study
recognized incarcerated patients’ barriers to privacy. The
majority of residents in this study reported witnessing
incidents when law enforcement officers would question
patients during trauma assessments, at times disrupting the
primary and secondary survey and impinging on patient
privacy.”® In addition, many residents reported instances
when an “armed guard was present in the operating room”
during a surgical procedure.*® One resident reported an
instance when an officer requested an ethanol level on a
patient, even though this test was not pertinent to the
patient’s care at that time.*®

The literature also describes instances when law
enforcement, namely police officers, have requested invasive
body searches and tests on patients, although these tests were
not clinically indicated.’">* In a survey study, emergency
physicians reported breaches of patient privacy in the
presence of law enforcement, including instances when
officers solicited PHI.>® Physicians reported being uncertain
of the exact role and limitations of law enforcement in their
workplace.”

While physicians should always strive to maintain patient
privacy, there are circumstances in which aspects of patient
care may need to be disclosed to law enforcement. For
example, PHI may need to be disclosed if a patient requires
specific treatment or follow-up care in the outpatient setting.
Given the delays that can occur in the care of incarcerated
patients, instructions may need to be explicitly written or
discussed with law enforcement to ensure appropriate care

occurs after discharge from the ED.>* However, physicians
should always attempt to obtain approval from patients prior
to sharing their PHI. There are also instances where
incarcerated patients may exhibit violent behavior that poses
a safety threat to themselves or to ED staff. In these
instances, it is appropriate to interview patients in the
presence of law enforcement.

Physical Restraints

Physicians are taught to use physical restraints with caution
and only when absolutely necessary. Physical hospital
restraints, which are often applied to protect patient safety, are
associated with numerous complications. For example, there
is a statistically significant increased incidence of pulmonary
embolism and deep vein thrombosis in patients who are
physically restrained.”>® Furthermore, restraints are
associated with delirium, emotional distress, rhabdomyolysis,
injury, and even death when improperly used.’’ > Indeed,
both the American College of Emergency Physicians (ACEP)
and The Joint Commission have published standards on the
criteria necessary to justify restraint use and minimize harm
associated with restraints.”® '

Despite the caution advised when using physical restraints,
patients who are incarcerated often arrive to the ED in
shackles and remain in shackles throughout the course of their
ED stay. Some surgery residents have even reported caring for
patients who are shackled to the bed while intubated and
sedated.*® There are some policies in place to limit the use of
shackles in clinical settings. Recognizing the risks of physical
restraints in pregnancy, many states have mandated against
physical restraints for patients who are incarcerated in the
perinatal period.®* Federal policies have also been enacted to
restrict use of physical restraints in pregnancy, except when
considered necessary for safety reasons.®

There is a dearth of protections for patients who are not
pregnant. Non-pregnant, incarcerated patients often remain
shackled throughout their hospital stay; this includes those
who are terminally ill and those who are intubated and
sedated.®>®° There is little data to support the medical
rationale for shackling and, indeed, its use is mainly
determined by federal and local policy to be a requirement
during transport.®***"% A discussion on ways to address
shackling in the ED is included below.

STRATEGIES TO IMPROVE CARE

In this section, we propose several strategies to improve
the quality of ED care for patients who are incarcerated.
These suggestions are not exhaustive; much more research is
required to further investigate the many disparities these
patients face.

Bias
Hofmeister and Soprych discuss the importance of
including formal teaching on treating incarcerated patients in
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medical curricula.®” The authors discuss how the use of
workshops on implicit biases can be incorporated into
resident medical education. The workshop they performed
allowed resident physicians to self-reflect on their biases
and better recognize the disparities that specifically affect
incarcerated patients.®” There should be increased
curriculum development in medical education that

focuses on addressing the biases faced by patients who

are incarcerated.

Privacy

The US Department of Health and Human Services
outlines PHI protections for patients who are incarcerated.
Sharing of PHI is only permitted in a few distinct
circumstances, such as when healthcare clinicians are
responding to a request for “PHI [that] is needed to provide
health care” to the patient, or when the PHI is necessary to
protect the health/safety of the individual or people around
them.”” As one can imagine, information may be
inadvertently divulged to corrections officers if the emergency
physician (EP), nurse practitioner (NP), or physician assistant
(PA) conducts the history and physical with corrections
officers in the room.* A toolkit for protecting patient privacy
created by the Working Group on Policing and Patient Rights
of the Georgetown University Health Justice Alliance
recommends that EPs, NPs, and PAs ask officers to step out of
“earshot” to protect PHI and “prevent accidental
disclosures.”” EPs, NPs, and PAs should also obtain patient
consent prior to lab tests and procedures.’’ The “Medical
Provider Toolkit” and ACEP also note that while law
enforcement personnel may even provide warrants for specific
tests and exams such as body cavity searches, EPs, NPs, and
PAs can refuse if they are not clinically indicated or are not in
the patient’s best interest.”"”"

Physical Restraints

Just as certain federal and state policies advocate for
limiting shackle use in pregnant patients, so too should there
be a greater emphasis placed on the removal of shackles on
patients who are not pregnant. When interviewed, many
physicians and nurses reported not requesting that shackles
be removed.* As mentioned above, there is little data to
support the use of shackles, and many of the rules and
regulations regarding shackle use focus on transportation.
Barriers to shackle removal are often due to knowledge
deficits and unclear institutional guidelines surrounding
shackling. EPs, NPs, and PAs should recognize the harms
associated with shackles and request their removal whenever
possible, as these are often not medically necessary.’”*
Indeed, the International Association for Healthcare
Security & Safety states that it is the responsibility of the
physician and other members of the healthcare team to
“assess the safety of continued use of restraint.”’* In
addition, it is the duty of the corrections officers, and not the

medical team, to ensure the patient’s security.®* Given that
there are often unclear guidelines surrounding shackles and
non-medical restraints, hospitals should also set forth their
own guidelines to uphold the principle of medical non-
maleficence in all treatment areas including the ED.%*

To minimize harm, physicians should avoid and advocate
against the shackling of patients in the prone position. This
type of restraint confers an even greater risk of complications
and has been linked to cardiopulmonary arrest, especially in
agitated patients.’”> Controversy remains as to whether this is
secondary to positional asphyxia; Steinberg provided a
review of the current literature detailing how the cause of
sudden death in prone restraint is “multifactorial,” resulting
from “reduced cardiac output,” metabolic acidosis, and
impaired ventilation.”® While the Joint Commission does not
explicitly prohibit prone restraint, hospitals are required to
report any deaths that occur while a patient is restrained.’*””
Since prone restraint has been identified as a contributor to
death in subjects who are agitated, many institutions have
created policies against its use.”®”’

Advocacy

We encourage EPs to advocate for change in the carceral
system and in their own institutions to improve the
healthcare of patients who are incarcerated. Issues of
inadequate living conditions in prisons, prison crowding, and
discrimination outside the hospital have been well
documented.”®®! Given the health implications of these
issues, physicians should recognize and advocate for better
living situations for these vulnerable patients.® Conditions
for patients who are incarcerated are sometimes inadequate
in the hospital. Some hospital EDs have separate holding
areas for patients who are incarcerated. The quality of care in
these ED holding areas could be improved by increasing the
staffing, resources, and attention to these sections.*®
Physicians should advocate for better conditions for
incarcerated patients, both within the ED and without.

Continuity of Care

In addition to the reported substandard care that
incarcerated patients receive while in the hospital setting,
there are many barriers to appropriate medical care in
correctional facilities. The article “Emergency Medical Care
of Incarcerated Patients: Opportunities for Improvement
and Cost Savings” by Martin et al is a chart review of
incarcerated patients’ ED visits at a single institution.>
Patients reported barriers to care, such as difficulty accessing
prescription medications for chronic conditions.>* In light of
this, EPs, NPs, and PAs should ask patients who are
incarcerated about their access to medications for chronic
conditions and refill appropriate prescriptions prior to
discharge. In addition, there are many documented cases of
patients eventually presenting to the medical system with
late-stage illnesses that could have been treated earlier if they

Volume 24, No. 4: July 2023

657

Western Journal of Emergency Medicine



Addressing ED Care for Patients Experiencing Incarceration

Armstrong et al.

had been previously identified.”” We encourage EPs, NPs, 2. Dumont DM, Brockmann B, Dickman S, et al. Public health and
and PAs to refer patients to specialists and recommend clinic the epidemic of incarceration. Annu Rev Public Health.
visits when appropriate.79 2012:33:325-30.
3. Rich JD, Beckwith CG, Macmadu A, et al. Clinical care of incarcerated
Education people with HIV, viral hepatitis, or tuberculosis. Lancet.
There is a lack of formal education surrounding care for 2016;388(10049):1103-14.
incarcerated patients. In addition to bias workshops, 4. Marquez N, Ward JA, Parish K, et al. COVID-19 incidence and mortality
the implementation of leCFureS’ (fase'based dis'cussions,. ?’nd in federal and state prisons compared with the US population, April 5,
simulation cases.can provide residents, attending physmgns, 2020, o April 3, 2021. JAMA. 2021:326(18):1865-7.
NPs, and PAs with the tools necessary to care for thisunique ¢ o1\ & parish K, Ward JA, et al. COVID-19 cases and deaths in
Patlent pop ulaUQn' We. developed an(.i Successfully . . federal and state prisons. JAMA. 2020;324(6):602—-603.
implemented a simulation case for resident learners involving o i
the presentation of a patient experiencing incarceration. 6. PugI|S|.LB, YVang EA. Health care for people who are incarcerated. Nat
This simulation aimed to expose learners to the issues unique Rev Dis Primers. 20217(1):1-2.
to incarcerated patients as well as promote discussion on the 7. Committee on Causes and Consequences of High Rates of
removal of shackles duﬁng ED care, implicit biases, and Incarceration; Committee on Law and Justice; Division of Behavioral
protecting PHI. We are in the process of analyzing survey data and Social Sciences and Education; National Research Council; Board
from this simulation session, and results are forthcoming. on the Health of Select Populations; Institute of Medicine. Health and
Incarceration: A Workshop Summary. Washington (DC): National
CONCLUSION Academies Press (US); 2013 Aug 8. 1, Impact of Incarceration on
Incarcerated patients are part of a vulnerable population Health. Available at: https://www.ncbi.nlm.nih.gov/books/NBK201966/
that currently receives substandard care in many healthcare 8. Lin JT, Mathew P. Cancer pain management in prisons: a survey of
settings, including EDs. The biases held by members of the primary care practitioners and inmates. J Pain Symptom Manag.
healthcare team, the presence of corrections officers, and 2005;29(5):466-73.
pervasive use of restraints contribute to the numerous 9. Busko A, Soe-Lin H, Barber C, et al. Postmortem incidence of acute
healthcare inequities. We have proposed strategies to surgical-and trauma-associated pathologic conditions in prison inmates
improve the quality of care for this group of patients, in Miami Dade County, Florida. JAMA Surg. 2019:154(1):87—8.
recognizing that changes must be made on the physician 10. WangL. Chronic Punishment: The unmet health needs of people in state
level, throughout medical education, and institutionally. prisons. Prison Policy Initiative. Published June 2022. Available at:
“Medicine should be viewed as social justice work in a world hitps:/jwwiw.prisonpolicy.org/reports/chronicpunishment.html.
that is so sick and so riven by inequities.”®* — Dr. Paul Farmer. Accessed September 30, 2022.
11. Hirschtritt ME, Binder RL. Interrupting the mental illness—incarceration-
recidivism cycle. JAMA. 2017;317(7):695—-696.
Address for Correspondence: Rachel E. Armstrong, MD, University  12. Baillargeon J, Binswanger IA, Penn JV, et al. Psychiatric disorders and
of Miami, Department of Emergency Medicine, 1611 NW 12th Ave # repeat incarcerations: the revolving prison door. Am J Psychiatry.
ECC 1135 Miami, FL 33136. Email: rxa1022@miami.edu 2009:166(1):103-9.
Conflicts of Interest: By the WestJEM article submission agreement, 13. Fovet T, Geoffroy PA, Vaiva G, et al. Individuals with bipolar disorder
all authors are required to disclose all affiliations, funding sources and their relationship with the criminal justice system: a critical review.
and financial or management relationships that could be perceived Psychiatr Serv. 2015;66(4):348-53.
as potential sources of bias. No author has professional or financial 14 Mulvey EP, Schubert CA. Mentally ill individuals in jails and prisons.
relationships with gny companies that are relevant t'o this study. Crime and Justice. 2017:46(1):231-77.
There are no conflicts of interest or sources of funding to declare.
15. Bronson J, Berzofsky M. Indicators of mental health problems reported
Copyright. © 2023 Armstrong et al. This is an open access article by prisoners and jail inmates, 2011-12. Bur Justice Stat Spec Rep.
distributed in accordance with the terms of the Creative Commons 2017(Special Issue):1-6.
Attribution (CC BY 4.0) License. See: http://creativecommons.org/ 16. Mental illness, human rights, and US prisons. Human Rights
licenses/by/4.0/ Watch. Published 2020. Available at: https:/www.hrw.org/news/
2009/09/22/mental-illness-human-rights-and-us-prisons.
REFERENCES Accessed March 24, 2023.
1. Highest to lowest - prison population total [Internet]. Highest to Lowest-  17. Ramsay CE, Goulding SM, Broussard B, et al. Prevalence and
Prison Population Total | World Prison Brief. Available at: https://www. psychosocial correlates of prior incarcerations in an urban,
prisonstudies.org/highest-to-lowest/prison-population-total. predominantly African-American sample of hospitalized patients with
Accessed March 22, 2023. first-episode psychosis. J Am Acad Psychiatry Law. 2011;39(1):57-64.
Western Journal of Emergency Medicine 658 Volume 24, No. 4: July 2023


mailto:rxa1022@miami.edu
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.prisonstudies.org/highest-to-lowest/prison-population-total
https://www.prisonstudies.org/highest-to-lowest/prison-population-total
https://www.ncbi.nlm.nih.gov/books/NBK201966/
https://www.prisonpolicy.org/reports/chronicpunishment.html
https://www.hrw.org/news/2009/09/22/mental-illness-human-rights-and-us-prisons
https://www.hrw.org/news/2009/09/22/mental-illness-human-rights-and-us-prisons

Armstrong et al.

Addressing ED Care for Patients Experiencing Incarceration

18.

19.

20.

Fazel S, Yoon IA, Hayes AJ. Substance use disorders in prisoners: an
updated systematic review and meta-regression analysis

in recently incarcerated men and women. Addiction.
2017;112(10):1725-39.

Fiscella K, Pless N, Meldrum S, et al. Alcohol and opiate withdrawal in
US jails. Am J Public Health. 2004;94(9):1522—4.

Fiscella K, Noonan M, Leonard SH, et al. Drug-and alcohol-associated
deaths in US Jails. J Correct Health Care. 2020;26(2):183-93.

34.

35.

Available at: https://www.ppic.org/publication/racial-disparities-
in-law-enforcement-stops/. Accessed March 21, 2023.

The origins of modern day policing. NAACP. Available at: https://naacp.
org/find-resources/history-explained/origins-modern-day-policing.
Accessed March 17, 2023.

Brucato B. Policing race and racing police: the origin of US Police in
slave patrols. Social Justice. 2020; 47(3/4(161/162)),

115-136.

21. Merrall EL, Kariminia A, Binswanger IA, et al. Meta-analysis of 36. Cummings AD, Ramirez SA. The racist roots of the war on drugs
drug-related deaths soon after release from prison. Addiction. and the myth of equal protection for people of color. UALR L Rev.
2010;105(9):1545-54. 2021;44:453.

22. Malta M, Varatharajan T, Russell C, et al. Opioid-related treatment, 37. Levins H. The War on Drugs as structural racism. University of
interventions, and outcomes among incarcerated persons: a systematic Pennsylvania Leonard Davis Institute of Health Economics. 2021.
review. PLoS medicine. 2019;16(12):e1003002. Available at: https://Idi.upenn.edu/our-work/research-updates/the-war-

23. Overdose deaths and jail incarceration - national trends and racial . . . on-drugs-as-structural-racism/. Accessed March 21, 2023.

Vera Institute of Justice. Available at: https://www.vera.org/publications/  38. Gates A, Artiga S, Rudowitz R. Health coverage and care for the adult
overdose-deaths-and-jail-incarceration/national-trends-and-racial- criminal justice-involved population. KFF. 2014. Available at: https://
disparities. Accessed March 17, 2023. www.kff.org/uninsured/issue-brief/health-coverage-and-care-for-the-

24. How is opioid use disorder treated in the criminal justice system? adult-criminal-justice-involved-population/. Accessed March 19, 2023.
National Institute on Drug Abuse website. 2021. Available at: https:// 39. Dumont DM, Gjelsvik A, Redmond N, et al. Jails as public health
nida.nih.gov/publications/research-reports/medications-to-treat-opioid- partners: incarceration and disparities among medically underserved
addiction/how-opioid-use-disorder-treated-in-criminal-justice-system. men. Int J Mens Health. 2013;12(3):213-227.

Accessed March 21, 2023. 40. PontJ, Stéver H, Wolff H. Dual loyalty in prison health care. Am J Public

25. Witteveen D. Premature death risk from young adulthood incarceration. Health. 2012;102(3):475-80.

Sociol Q. 2021:1-28. 41. Clear TR. Harm in American Penology. State University of New York

26. Ruch DA, Steelesmith DL, Brock G, et al. Mortality and cause of death Press; 1994:3-4.
among youths previously incarcerated in the juvenile legal system. 42. Cullen FT. Assessing the penal harm movement. JRCD.

JAMA Netw Open. 2021;4(12):e2140352. 1995;32(3):338-358.

27. SykesBL, Chavez E, Strong J. Mass incarceration and inmate mortality = 43. Haber LA, Erickson HP, Ranji SR, et al. Acute care for patients
in the United States—death by design? JAMA Netw Open. who are incarcerated: a review. JAMA Intern Med.
2021;4(12):2140349. 2019;179(11):1561-1567.

28. Bovell-Ammon BJ, Xuan Z, Paasche-Orlow MK, et al. Association of 44. Rold WJ. Thirty years after Estelle v. Gamble: a legal retrospective.
incarceration with mortality by race from a national longitudinal cohort J Correct Health Care. 2008;14(1):11-20.
study. JAMA Netw Open. 2021;4(12):e2133083. 45. Sonntag H. Medicine behind bars: Regulating and litigating prison

29. Brewer RM, Heitzeg NA. The racialization of crime and punishment: healthcare under state law forty years after Estelle v. Gamble. Case W
criminal justice, color-blind racism, and the political economy of the Res L Rev. 2017;68:603.
prison industrial complex. Am Behav Sci. 2008;51(5):625—44. 46. Recognizing the Needs of incarcerated patients in the emergency

30. Gelbart C. Study shows race is substantial factor in department. ACEP. 2006. Available at: https://www.acep.org/
wrongful convictions. Equal Justice Initiative. 2022. Available at: https:// administration/resources/recognizing-the-needs-of-incarcerated-
eji.org/news/study-shows-race-is-substantial-factor-in-wrongful- patients-in-the-emergency-department/.
convictions/. Accessed March 17, 2023. Accessed September 29, 2022.

31. Racial and ethnic disparities in the criminal justice system. National 47. Frank JW, Wang EA, Nunez-Smith M, et al. Discrimination based on
Conference of State Legislatures. Updated May 2022. Available at: criminal record and healthcare utilization among men recently
https://www.ncsl.org/civil-and-criminal-justice/racial-and-ethnic- released from prison: a descriptive study. Health Justice.
disparities-in-the-criminal-justice-system. Accessed March 17, 2023. 2014;2:6.

32. Pierson E, Simoiu C, Overgoor J, et al. A large-scale analysis of racial ~ 48. Douglas AD, Zaidi MY, Maatman TK, et al. Caring for incarcerated
disparities in police stops across the United States. Nat Hum Behav. patients: Can it ever be equal? J Surg Educ. 2021;78(6):e154—60.
2020;4(7):736-45. 49. Brooks KC, Makam AN, Haber LA. Caring for hospitalized incarcerated

33. Lofstrom M, Hayes J, Martin B, et al. Racial disparities in law patients: physician and nurse experience [published online ahead of
enforcement stops. Public Policy Institute of California. 2021. print, 2021 Jan 6]. J Gen Intern Med. 2021;1-3.

Volume 24, No. 4: July 2023 659 Western Journal of Emergency Medicine


https://www.vera.org/publications/overdose-deaths-and-jail-incarceration/national-trends-and-racial-disparities
https://www.vera.org/publications/overdose-deaths-and-jail-incarceration/national-trends-and-racial-disparities
https://www.vera.org/publications/overdose-deaths-and-jail-incarceration/national-trends-and-racial-disparities
https://nida.nih.gov/publications/research-reports/medications-to-treat-opioid-addiction/how-opioid-use-disorder-treated-in-criminal-justice-system
https://nida.nih.gov/publications/research-reports/medications-to-treat-opioid-addiction/how-opioid-use-disorder-treated-in-criminal-justice-system
https://nida.nih.gov/publications/research-reports/medications-to-treat-opioid-addiction/how-opioid-use-disorder-treated-in-criminal-justice-system
https://eji.org/news/study-shows-race-is-substantial-factor-in-wrongful-convictions/
https://eji.org/news/study-shows-race-is-substantial-factor-in-wrongful-convictions/
https://eji.org/news/study-shows-race-is-substantial-factor-in-wrongful-convictions/
https://www.ncsl.org/civil-and-criminal-justice/racial-and-ethnic-disparities-in-the-criminal-justice-system
https://www.ncsl.org/civil-and-criminal-justice/racial-and-ethnic-disparities-in-the-criminal-justice-system
https://www.ppic.org/publication/racial-disparities-in-law-enforcement-stops/
https://www.ppic.org/publication/racial-disparities-in-law-enforcement-stops/
https://naacp.org/find-resources/history-explained/origins-modern-day-policing
https://naacp.org/find-resources/history-explained/origins-modern-day-policing
https://ldi.upenn.edu/our-work/research-updates/the-war-on-drugs-as-structural-racism/
https://ldi.upenn.edu/our-work/research-updates/the-war-on-drugs-as-structural-racism/
https://www.kff.org/uninsured/issue-brief/health-coverage-and-care-for-the-adult-criminal-justice-involved-population/
https://www.kff.org/uninsured/issue-brief/health-coverage-and-care-for-the-adult-criminal-justice-involved-population/
https://www.kff.org/uninsured/issue-brief/health-coverage-and-care-for-the-adult-criminal-justice-involved-population/
https://www.acep.org/administration/resources/recognizing-the-needs-of-incarcerated-patients-in-the-emergency-department/
https://www.acep.org/administration/resources/recognizing-the-needs-of-incarcerated-patients-in-the-emergency-department/
https://www.acep.org/administration/resources/recognizing-the-needs-of-incarcerated-patients-in-the-emergency-department/

Addressing ED Care for Patients Experiencing Incarceration

Armstrong et al.

50. Working Group on Policing and Patient Rights of the Georgetown 66.

University Health Justice Alliance. Police in the Emergency Department:
A Medical Provider Toolkit for Protecting Patien Privacy. EMRA. 2021.
Available at: https://www.law.georgetown.edu/health-justice-
alliance/wp-content/uploads/sites/16/2021/05/Police-in-the-ED-
Medical-Provider-Toolkit.pdf. Accessed March 21, 2023.

51. Song JS. Policing the emergency room. Harv L Rev.
2020;134:2647-2720.

52. Tessier W, Keegan W. Mandatory blood testing: When can police 67.

compel a health provider to draw a patient’s blood to determine
blood levels of alcohol or other intoxicants? Mo Med.

2019;116(4):274-277. 68.

53. Harada MY, Lara-Millan A, Chalwell LE. Policed patients: How the
presence of law enforcement in the emergency department impacts
medical care. Ann Emerg Med. 2021;78(6):738—48.

54. Martin RA, Couture R, Tasker N, et al. Emergency medical care of 69.

incarcerated patients: opportunities for improvement and cost savings.
PloS One. 2020;15(4):e023224
55. Hirose N, Morita K, Nakamura M, et al. Association between the duration

of physical restraint and pulmonary embolism in psychiatric patients: 70.

A nested case—control study using a Japanese nationwide database.
Arch Psychiatr Nurs. 2021;35(5):534—40.
56. Ishida T, Katagiri T, Uchida H, et al. Incidence of deep vein thrombosis
in restrained psychiatric patients. Psychosomatics. 2014;55(1):69-75.
57. PanY, Jiang Z, Yuan C, et al. Influence of physical restraint on delirium

of adult patients in ICU: a nested case-control study. J Clin Nurs. 71.

2018;27(9-10):1950-1957.

58. Van Rompaey B, Elseviers MM, Schuurmans MJ, et al. Risk factors for
delirium in intensive care patients: a prospective cohort study. Crit Care.
2009;13(3):R77. Epub 2009 May 20.

59. Guerrero P, Mycyk MB. Physical and chemical restraints (an update). 72.

Emerg Med Clin North Am. 2020;38(2):437—-451.
60. Use of patient restraints [Internet]. ACEP. Updated April 2014. Available
at: https://www.acep.org/patient-care/policy-statements/use-of-

patient-restraints/. Accessed September 29, 2022. 73.

61. Joint Commission Standards on Restraint and Seclusion/Nonviolent
Crisis Intervention Training Program. Crisis Prevention. Updated 2010.

Available at: https://www.crisisprevention.com/CPl/media/Media/ 74.

Resources/alignments/Joint-Commission-Restraint-
Seclusion-Alignment-2011.pdf. Accessed September 29, 2022.

62. Dignam B, Adashi EY. Health rights in the balance: the case against
perinatal shackling of women behind bars. Health Hum Rights.

2014;16:13. 75.

63. DiTomas M, Bick J, Williams B. Shackled at the end of life: We can do
better. Am J Bioeth. 2019;19(7):61-3.
64. Haber LA, Pratt LA, Erickson HP, Williams BA. Shackling in the hospital.

J Gen Intern Med. 2022;37(5):1258-60. 76.

65. Scarlet S, Dreesen E. Surgery in shackles: What are surgeons’
obligations to incarcerated patients in the operating room? AMA J
Ethics. 2017;19(9):939-46.

United States Code, 2006 Edition, Supplement 3, Title 42 - the Public
Health and Welfare. Title 42 - The Public Health and Welfare Chapter
136 - Violent Crime Control and Law Enforcement. Subchapter | —
Prisons Part B - Miscellaneous Provisions. Sec. 13726b - Federal
regulation of prisoner transport companies. Published 2009. Law in
effect as of February 1, 2010. Available at: https://www.govinfo.gov/app/
details/lUSCODE-2009-title42/USCODE-2009-title42-chap136-
subchapl-partB-sec13726b. Accessed September 29, 2020.

Use of force and application of restraints. US Department of Justice:
Federal Bureau of Prisons. Updated 2014. Available at: https://www.
bop.gov/policy/progstat/5566_006.pdf. Accessed September 29, 2022.
Use of Restraints. Deschutes County Sherriff's Office. Published
2020. Available at: https://sheriff.deschutes.org/CD-8-5%20Use
%200f%20Restraints%20030220_Redacted.pdf.

Accessed September 29, 2022.

Hofmeister S, Soprych A. Teaching resident physicians the power of
implicit bias and how it impacts patient care utilizing patients who have
experienced incarceration as a model. Int J Psychiatry Med.
2017;52(4—6):345-54.

When does the privacy rule allow covered entities to disclose protected
health information to law enforcement officials? US Department of
Health & Human Services. Updated 2022. Available at: https://www.hhs.
gov/hipaalfor-professionals/fagq/505/what-does-the-privacy-rule-allow-
covered-entities-to-disclose-to-law-enforcement-officials/index.html.
Accessed September 26, 2022.

Law Enforcement Information Gathering in the Emergency
Department. ACEP. Updated 2017. Available at: https://www.
acep.org/patient-care/policy-statements/law-enforcement-
information-gathering-in-the-emergency-department/.

Accessed September 26, 2022.

Henkel S. Violence in Healthcare and the Use of Handcuffs. IAHSS
Foundation. 2018 Oct 2; IAHSS-F RS-18-03. Available at: https://iahssf.
org/assets/IAHSS-Foundation-Violence-in-Healthcare-and-the-Use-
of-Handcuffs.pdf. Accessed September 26, 2022.

Steinberg A. Prone restraint cardiac arrest: A comprehensive review of
the scientific literature and an explanation of the physiology. Med Sci
Law. 2021;61(3):215-226.

Joint Commission Standards on Restraint and Seclusion/Nonviolent
Crisis Intervention Training Program. Crisis Prevention. Updated 2010.
Available at: https://www.crisisprevention.com/CPl/media/Media/
Resources/alignments/Joint-Commission-Restraint-Seclusion-
Alignment-2011.pdf. Accessed September 29, 2022.

Levinson DR, General |. Hospital reporting of deaths related to restraint
and seclusion. Department of Health and Human Services. Published
2006. Available at: https://oig.hhs.gov/oei/reports/oei-09-04-00350.pdf.
Accessed March 19, 2023.

Guarino C. Holy Cross Health: Restraint and Physical Hold. Date
Approved: October 1, 2018. Available at: https://www.trinity-health.org/
assets/documents/credentialing/hcmdss-restraint-
and-physical-hold-policy.pdf. Accessed March 21, 2023.

Western Journal of Emergency Medicine 660

Volume 24, No. 4: July 2023


https://www.law.georgetown.edu/health-justice-alliance/wp-content/uploads/sites/16/2021/05/Police-in-the-ED-Medical-Provider-Toolkit.pdf
https://www.law.georgetown.edu/health-justice-alliance/wp-content/uploads/sites/16/2021/05/Police-in-the-ED-Medical-Provider-Toolkit.pdf
https://www.law.georgetown.edu/health-justice-alliance/wp-content/uploads/sites/16/2021/05/Police-in-the-ED-Medical-Provider-Toolkit.pdf
https://www.acep.org/patient-care/policy-statements/use-of-patient-restraints/
https://www.acep.org/patient-care/policy-statements/use-of-patient-restraints/
https://www.crisisprevention.com/CPI/media/Media/Resources/alignments/Joint-Commission-Restraint-Seclusion-Alignment-2011.pdf
https://www.crisisprevention.com/CPI/media/Media/Resources/alignments/Joint-Commission-Restraint-Seclusion-Alignment-2011.pdf
https://www.crisisprevention.com/CPI/media/Media/Resources/alignments/Joint-Commission-Restraint-Seclusion-Alignment-2011.pdf
https://www.govinfo.gov/app/details/USCODE-2009-title42/USCODE-2009-title42-chap136-subchapI-partB-sec13726b
https://www.govinfo.gov/app/details/USCODE-2009-title42/USCODE-2009-title42-chap136-subchapI-partB-sec13726b
https://www.govinfo.gov/app/details/USCODE-2009-title42/USCODE-2009-title42-chap136-subchapI-partB-sec13726b
https://www.bop.gov/policy/progstat/5566_006.pdf
https://www.bop.gov/policy/progstat/5566_006.pdf
https://sheriff.deschutes.org/CD-8-5%20Use%20of%20Restraints%20030220_Redacted.pdf
https://sheriff.deschutes.org/CD-8-5%20Use%20of%20Restraints%20030220_Redacted.pdf
https://www.hhs.gov/hipaa/for-professionals/faq/505/what-does-the-privacy-rule-allow-covered-entities-to-disclose-to-law-enforcement-officials/index.html
https://www.hhs.gov/hipaa/for-professionals/faq/505/what-does-the-privacy-rule-allow-covered-entities-to-disclose-to-law-enforcement-officials/index.html
https://www.hhs.gov/hipaa/for-professionals/faq/505/what-does-the-privacy-rule-allow-covered-entities-to-disclose-to-law-enforcement-officials/index.html
https://www.acep.org/patient-care/policy-statements/law-enforcement-information-gathering-in-the-emergency-department/
https://www.acep.org/patient-care/policy-statements/law-enforcement-information-gathering-in-the-emergency-department/
https://www.acep.org/patient-care/policy-statements/law-enforcement-information-gathering-in-the-emergency-department/
https://iahssf.org/assets/IAHSS-Foundation-Violence-in-Healthcare-and-the-Use-of-Handcuffs.pdf
https://iahssf.org/assets/IAHSS-Foundation-Violence-in-Healthcare-and-the-Use-of-Handcuffs.pdf
https://iahssf.org/assets/IAHSS-Foundation-Violence-in-Healthcare-and-the-Use-of-Handcuffs.pdf
https://www.crisisprevention.com/CPI/media/Media/Resources/alignments/Joint-Commission-Restraint-Seclusion-Alignment-2011.pdf
https://www.crisisprevention.com/CPI/media/Media/Resources/alignments/Joint-Commission-Restraint-Seclusion-Alignment-2011.pdf
https://www.crisisprevention.com/CPI/media/Media/Resources/alignments/Joint-Commission-Restraint-Seclusion-Alignment-2011.pdf
https://oig.hhs.gov/oei/reports/oei-09-04-00350.pdf
https://www.trinity-health.org/assets/documents/credentialing/hcmdss-restraint-and-physical-hold-policy.pdf
https://www.trinity-health.org/assets/documents/credentialing/hcmdss-restraint-and-physical-hold-policy.pdf
https://www.trinity-health.org/assets/documents/credentialing/hcmdss-restraint-and-physical-hold-policy.pdf

Armstrong et al.

Addressing ED Care for Patients Experiencing Incarceration

77.

78.

79.

80.

Restraint and Seclusion. The University of Toledo. Effective Date: 81.

August 1, 2019. Available at: https://www.utoledo.edu/policies/utmc/
nursing/unit/senior-behavioral-health/pdfs/3364-120-98.pdf.

Accessed March 21, 2023.

Jones A. Cruel and unusual punishment: when states don’t provide air

conditioning in prison. Prison Policy Initiative. Published 2019. Available ~ 82.

at: https://www.prisonpolicy.org/blog/2019/06/18/air-conditioning/.
Accessed September 29, 2022.

Scarlet S, Dreesen EB. Surgical care of incarcerated patients: doing 83.

the right thing, explicit bias, and ethics. Surgery. 2021;170(3):983-5.
Miller A. Overcrowding in Nebraska'’s prisons is causing a medical and
mental health care crisis. Published 2017. Available at: https://www.
aclu.org/news/prisoners-rights/overcrowding-nebraskas-
prisons-causing. Accessed September 29, 2022.

Widra E. Since you asked: Just how overcrowded were prisons before
the pandemic, and at this time of social distancing, how overcrowded are
they now? Prison Policy Initiative. Published 2020. Available at: https://
www.prisonpolicy.org/blog/2020/12/21/overcrowding/.

Accessed September 29, 2022.

Allen SA, Wakeman SE, Cohen RL, et al. Physicians in US prisons

in the era of mass incarceration. Int J Prison Health.
2010;6(3):100-106.

Paul Farmer Marquard B. Dr., who tirelessly brought health care

to the world’s neediest, dies at 62 - The Boston Globe [Internet].
BostonGlobe.com. The Boston Globe; 2022. Available at: https://www.
bostonglobe.com/2022/02/21/metro/dr-paul-farmer-who-
tirelessly-brought-health-care-worlds-neediest-dies-62/.

Accessed September 29, 2022.

Volume 24, No. 4: July 2023

661

Western Journal of Emergency Medicine


https://www.utoledo.edu/policies/utmc/nursing/unit/senior-behavioral-health/pdfs/3364-120-98.pdf
https://www.utoledo.edu/policies/utmc/nursing/unit/senior-behavioral-health/pdfs/3364-120-98.pdf
https://www.prisonpolicy.org/blog/2019/06/18/air-conditioning/
https://www.aclu.org/news/prisoners-rights/overcrowding-nebraskas-prisons-causing
https://www.aclu.org/news/prisoners-rights/overcrowding-nebraskas-prisons-causing
https://www.aclu.org/news/prisoners-rights/overcrowding-nebraskas-prisons-causing
https://www.prisonpolicy.org/blog/2020/12/21/overcrowding/
https://www.prisonpolicy.org/blog/2020/12/21/overcrowding/
https://www.BostonGlobe.com
https://www.bostonglobe.com/2022/02/21/metro/dr-paul-farmer-who-tirelessly-brought-health-care-worlds-neediest-dies-62/
https://www.bostonglobe.com/2022/02/21/metro/dr-paul-farmer-who-tirelessly-brought-health-care-worlds-neediest-dies-62/
https://www.bostonglobe.com/2022/02/21/metro/dr-paul-farmer-who-tirelessly-brought-health-care-worlds-neediest-dies-62/

BRIEF EDUCATIONAL ADVANCES

A Virtual National Diversity Mentoring Initiative to Promote
Inclusion in Emergency Medicine

Tatiana Carrillo, DO* *University of Pennsylvania, Department of Emergency Medicine, Philadelphia,
Lorena Martinez Rodriguez, DO Pennsylvania

Adaira Landry, MD, MEd* TUniversity of South Florida, Department of Emergency Medicine, Tampa, Florida
Arai Alvarez, MD$ *Harvard Medical School, Department of Emergency Medicine, Boston,
Alyssa Ceniza, BSW' Massachusetts

Riane Gay, MPA! $Stanford University, Department of Emergency Medicine, Stanford, California
Andrea Green, MD" I American College of Emergency Physicians, Dallas, Texas

Jessica Faiz, MD, MSHPM* Texas Tech University Health Sciences Center/University Medical Center of

El Paso, El Paso, Texas
#National Clinician Scholars Program, VA Greater Los Angeles Healthcare
System and UCLA, Los Angeles, California

Section Editor. Tehreem Rehman, MD

Submission history: Submitted December 21, 2022; Revision received March 30, 2023; Accepted March 27, 2023
Electronically published July 12, 2023

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

DOI: 10.5811/westjem.59666

Introduction: Trainees underrepresented in medicine (URiM) face additional challenges seeking
community in predominantly white academic spaces, as they juggle the effects of institutional, interpersonal,
and internalized racism while undergoing medical training. To offer support and a space to share these
unique experiences, mentorship for URiM trainees is essential. However, URiIM trainees have limited access
to mentorship from URiIM faculty. To address this gap, we developed a national virtual mentoring program
that paired URiM trainees interested in emergency medicine (EM) with experienced mentors.

Methods: We describe the implementation of a virtual Diversity Mentoring Initiative (DMI) geared toward
supporting URiM trainees interested in EM. The program development involved 1) partnering of national
EM organizations to obtain funding; (2) identifying a comprehensive platform to facilitate participant
communication, artificial intelligence-enabled matching, and ongoing data collection; 3) focusing on
targeted recruitment of URiIM trainees; and (4) fostering regular leadership meeting cadence to
customize the platform and optimize the mentorship experience.

Conclusion: We found that by using a virtual platform, the DMI enhanced the efficiency of mentor-
mentee pairing, tailored matches based on participants’ interests and the bandwidth of mentors, and
successfully established cross-institutional connections to support the mentorship needs of URIM
trainees. [West J Emerg Med. 2023;24(4)662—667.]

BACKGROUND academic spaces, as they juggle the effects of institutional,
Trainees underrepresented in medicine (URiM)* face interpersonal, and internalized racism throughout medical
challenges seeking community in predominantly White training.' '? These effects can contribute to increased

*The Association of American Medical Colleges (AAMC) defined the term underrepresented minority (URM) to reflect the racial groups of Black, Mexican-
American, mainland Puerto Rican, and Native American (American Indian and natives of Alaska and Hawaii). In 2003, to encompass the racial and ethnic
populations within medicine who are underrepresented when compared to their respective numbers in the context of the greater population, this was further
clarified to “underrepresented in medicine” (URiM or UIM). Although we recognize the use of URiIM or UIM interchangeably, for consistency, we have used
the term URIM throughout this paper.
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experiences of the imposter phenomenon among URiM
trainees, which can negatively affect performance.'*?° Lack
of social networks within medicine and informal knowledge
due to differences in parental education and resources
contribute to barriers to inclusion and career success.”' >* To
offer support and a space to share these unique experiences,
mentorship for URIM trainees is essential in academic
medicine, in addition to its benefits of promoting greater
career satisfaction, productivity, and physician wellness.? 3¢

However, there is a scarcity of mentorship for URIM
trainees, who especially benefit from faculty of diverse gender
identities and racial and ethnic backgrounds.?”-*® URIM
faculty are instrumental in promoting inclusive training
environments and have been shown to increase residency
programs’ ability to recruit Black, Latinx, and Native
American residents and increase graduation rates among
URiM students.”** Unfortunately, this mentorship is
limited by the small number of URiM faculty, who already
take on a disproportionate burden of mentorship.***’ This
minority tax contributes to increased burnout, decreased
productivity, and decreased career promotion.** !

To address this gap, we developed a national virtual
mentoring program that strategically pairs URiIM trainees
interested in EM with mentors familiar with medical
education and career development. We describe how to
implement a model to expand mentorship access for URIM
trainees and advance representation, inclusion, and
belonging in EM.

OBJECTIVES

The virtual Diversity Mentoring Initiative (DMI) aimed
to (1) provide an accessible and safe environment for URIM
participants to share experiences; (2) connect with other
URIiM trainees and mentors in EM; and (3) provide practical
strategies to thrive personally and professionally as future
emergency physicians. We measured these objectives by self-
reported surveys regarding satisfaction with the DMI and
mentees’ ability to achieve mentorship goals. This study was
deemed exempt from institutional review board (IRB) review
by the Stanford IRB.

INNOVATION DESIGN

The American College of Emergency Physicians (ACEP)
and the Emergency Medicine Residents’ Association (EMRA)
partnered to form the DMI in September 2019. Faculty and
trainees beta-tested several virtual mentoring platforms. The
primary need for a virtual format was the ability to scale the
DMI for large cohorts by enhancing the efficiency of matching
mentor-mentee pairs, as opposed to manual pairing. Other
important features included a user-friendly interface, a single-
sign-on feature using existing ACEP logins, and the ability to
collect data on participant interactions and mentor-mentee
pairs for reportable outcomes.

We chose the Chronus software (Chronus LLC, Bellevue,
WA) for its comprehensive platform with the ability to
perform artificial intelligence-enabled matching of mentor-
mentee pairs, enroll participants, facilitate participant
communication, and collect longitudinal data.’> Chronus
included an account manager that generated reports,
oriented users, and troubleshooted issues, beyond the
information technology support that most other platforms
offered.

Upon program initiation, mentors and mentees completed
a questionnaire in the Chronus platform indicating their
goals, areas of expertise and, for mentors their number of
desired mentees. Chronus then suggested pairings based on
responses. Mentees had the final choice to select their mentor
from a short list.

Three mentorship cycles were completed: August
2020-February 2021, March 2021-September 2021, and
October 2021-June 2022. We advertised through Twitter,
EM medical education networks (e.g., Council of Residency
Directors in EM), the EMRA Diversity and Inclusion
committee, and targeted outreach to Historically Black
Colleges and Universities’ EM interest groups to recruit
participants.

To supplement individual mentor-mentee relationships,
nine 60-minute educational and networking events for
program participants, called “#MixMatchMingle,” were
held throughout the three cycles to create a communal space
to share experiences. The format of the #MixMatchMingle
events ranged from invited guest speakers to facilitator-led
discussions on a topic. Event themes are listed in Table 1 and
were chosen by the leadership team, who had various levels
of training and faculty experience, diverse racial and ethnic
backgrounds, members who were first-generation in
medicine, and faculty specializing in medical education. By
strategically pairing mentors and URiM mentees based on
their goals and interests and fostering a wider community
with the #MixMatchMingle curriculum, DMI uses
mentorship as a pedagogical approach to EM career
guidance. It also leverages strategies grounded in social
capital and social network theory to address potential
disparities in informal networks and knowledge in
academia.’>>*

Monthly quantitative and qualitative data were collected
via Chronus throughout each cycle to measure program
efficacy and inform subsequent iterations (full survey in
Supplemental Material). Incremental iterations of workflow
and customization of the platform were necessary as
unexpected challenges arose. For example, when the number
of enrollees did not match the number of participants paired,
we found that it was largely due to lack of participant profile
completion. Thus, we adjusted automated e-mail reminders
and more explicitly communicated the importance of profile
completion to participants.
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Table 1. Topics of #MixMatchMingle events.

Cohort Introduction (orientation to Chronus, The Why’s and
How’s of Effective Mentorship)

Addressing Impostor Phenomenon
Residency Application Preparation and Tips

COVID-19 Pandemic Reflections and Practicing
Self-Compassion

Thriving Professionally and Financially: Building your Wealth in
the Stock Market

“Life Hacks” and Time Management

Transitions in Medicine and the Role of Mentorship
Mentor/Mentee-ship at Different Career Levels
Pathways to Leadership in EM

COVID-19, coronavirus disease 2019; EM, emergency medicine.

IMPACT/EFFECTIVENESS

A total of 87 mentors and 270 mentees participated in the
DMI. The average mentor to mentee ratio was 1 to 1.6.
Anonymous surveys were distributed to participants. Of the
270 mentees, 215 (79.6%) responded to the end-of-cohort
survey. Successful implementation of the DMI required
funding and staff support, platform troubleshooting, and
early scheduling of events for participants. We leveraged an
existing partnership between ACEP and an acute care
staffing company Vituity (CEP America, Inc, Emeryville,
CA) to fund Chronus. Administrative and physician
program leaders met biweekly to discuss data generated by
the platform, troubleshoot issues with mentor-mentee
pairing, and design the #MixMatchMingle curriculum.

The virtual mentoring format successfully provided access
to mentors dedicated to increasing representation in

Table 2. Characteristics of unique participants of the virtual Diversity Mentoring Initiative across three cohorts (August 2020—June 2022).

Total N (%) Mentors Mentees
N (%) 357 87 (24.4) 270 (75.6)
Gender
Men 96 (26.9) 41 (47.1) 55 (20.4)
Women 251 (70.3) 42 (48.3) 209 (77.4)
Non-Binary 6 (1.7) 1(1.2) 5(1.9)
Transgender 3(0.8) 2 (2.3) 1(0.4)
Undisclosed 1(0.3) 1(1.2) 0
Level of Training
MS Year 1 or 2 92 (25.8) 0 92 (34.1)
MS Year 3 or 4 135 (37.8) 0 135 (50.0)
PGY1 36 (10.1) 15 (17.2) 21 (7.8)
PGY2 10 (2.8) 3(3.4) 7 (2.6)
PGY3 15 (4.2) 7 (8.0) 8 (3.0)
PGY4 6 (1.7) 5 (5.7) 1(0.4)
Fellow 19 (5.3) 18 (20.7) 1(0.4)
Attending (1-5 years post-residency) 14 (3.9) 13 (14.9) 1(0.4)
Attending (5+ years post-residency) 6 (1.7) 6 (6.9) 0
Other* 24 (6.7) 20 (23.0) 4 (1.5)
Race or Ethnicity
Asian 63 (17.6) 11 (12.6) 52 (19.3)
Black 121 (33.9) 24 (27.6) 97 (35.9)
Latino/a 74 (20.7) 13 (14.9) 61 (22.6)
Middle Eastern 14 (3.9) 4 (4.6) 10 (3.7)
Native American 5(1.4) 0 5(1.9)
Native Hawaiian or Pacific Islander 2 (0.6) 1(1.2) 1(0.4)
White 60 (16.8) 33 (37.9) 27 (10)
Other 18 (5.0) 1(1.2) 17 (6.3)

*Participants who listed “other” for level of training cited roles such as MD-PhD, MBBS, osteopathic medical student, and chief resident.

MS, medical student; PGY, postgraduate year.
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medicine. Travel limitations during the pandemic especially
impacted medical students enrolled at institutions without
associated EM programs.’> >’ One participant noted, “I
really appreciated the virtual format, especially since my
mentor is across the country. It made for a unique
opportunity that wouldn’t have been possible otherwise.”
The virtual format lent itself to participant flexibility, with
another mentee noting, “The online format made it
convenient for me to participate despite my hectic and
unsure schedule.”

In the survey distributed upon cohort completion, 105 of
117 (89.7%) mentee respondents rated that they were
“satisfied” or “strongly satisfied” with their mentorship, and
107 of 117 (91.5%) mentee respondents stated that they
achieved the goals set for their mentorship relationship.
Mentees described the impact of their mentoring
relationships on both personal and professional levels, with
one sharing, “/ Mentor name ] really changed the game for
me. I was not sure if I wanted to continue with medical
school. Now I know that I not only want to become a doctor,
but I want to be in emergency medicine for sure.” Another
participant noted, “/ Mentor name ] is amazing and not only
do I feel like I have a mentor for life, but I've also gained a
good friend.”

The fluidity of the mentorship structure had mixed
feedback. While some participants enjoyed organically
building relationships with their mentors through more
casual interactions, others suggested benefiting from a more
structured curriculum and concrete goal setting. We found
that engagement with the #MixMatchMingle events waned
as the pandemic continued, which may in part have been due
to “Zoom fatigue.””*>? Given that participants cited positive
experiences during one-on-one mentor-mentee meetings, we
reallocated efforts by decreasing the number of program-
wide events.

We were encouraged that the proportion of URIM
mentors was disproportionately higher than their
representation in EM. Balancing the benefits of having
racially concordant mentors with mitigating the minority tax
on these mentors was challenging.®”®" However,
compensation and academic incentives for mentor
participation could be effective.®> %

LIMITATIONS

This study had limitations. First, physician leaders did not
have protected time for this pilot initiative, limiting their
availability for meetings and recruitment efforts. Dedicated
administrative staff and protected time for physician leaders is
critical for program sustainability. Furthermore, a mentorship
platform with automated matching may be cost-prohibitive
for many institutions, at a cost of $42,000 annually.
Because participants were only able to select one race or
ethnicity, we were unable to capture the perspectives of
multiracial participants. Finally, the data did not include

intersectional identities such as sexual orientation, religion,
disability status, and being first-generation, which may have
contributed to participants’ experiences.> With added
support, targeted recruitment could have been expanded to
Hispanic-serving institutions and other national student
organizations.

CONCLUSION

The national virtual Diversity Mentoring Initiative
successfully provided access to cross-institutional
connections and supported the specific mentorship needs of
URIM trainees. Using a virtual platform enhanced the
efficiency of mentor-mentee pairing and allowed for tailored
matches based on participants’ interest and bandwidth of
mentors. The majority of mentees reported satisfaction with
their mentor relationships, highlighting support for their
personal and professional growth. Support from national
organizations to fund virtual DMI for EM interest groups
and residency programs can bridge geographical gaps in
mentorship and sponsorship. We hope that this model is
translated beyond EM and inspires the launch of
personalized mentorship resources for URiIM trainees to
further inclusion and a sense of belonging, while broadly
advancing representation in medicine.
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Introduction: It is important for physicians to learn how to provide culturally sensitive care. Cultural
humility is defined as a lifelong process with a goal of fixing power imbalances and creating institutional
accountability through learning about another’s culture as well as performing self-exploration about one’s
own beliefs, identities, and biases. One way to teach cultural humility in medicine is simulation. However,
there are no peer-reviewed published studies that examine whether the skin tone or gender of the high-
fidelity simulation manikins (HFSM) used by emergency medicine (EM) residency programs reflects the
US population nor whether high-fidelity simulation is used to teach cultural humility. We aimed to address
that gap in the literature. Our primary objective was to evaluate what proportion of EM residency
programs use HFS to teach cultural humility. Our secondary objective was to evaluate whether the skin
tone and gender breakdown of the EM residency program HFSM is representative of the US population.

Methods: We conducted a simple random sample of 80 EM residency programs to characterize HFSM and
cultural humility training. Selected programs were emailed a questionnaire. Key outcomes included HFSM
skin tone and gender and whether cultural humility was taught via HFSM. We calculated point and interval
estimates for the proportion of dark-, medium-, and light-toned skin and the proportion of female and male
manikins. Confidence intervals were employed to test the null hypothesis that dark/medium/light skin tone was
20/20/60 and that the female/male ratio was 50/50. Both ratios were extrapolated from the US Census data.

Results: Our response rate was 74% (59/80). Fifty-five of 59 EM residency programs that had manikins
(0.93, 95% confidence interval [Cl] 0.88—0.99) reported data on a total of 348 manikins. Thirty-nine of the
55 programs with manikins reported using HFS to teach cultural humility (0.71, 95% CI 0.60-0.82).
Proportions of light-, medium-, and dark-toned manikins were 0.52 (0.43—0.62), 0.38 (0.29-0.47), and
0.10 (0.07-0.14), respectively. Proportions of male and female HFSM were 0.69 (0.64—0.76) and 0.31
(0.24-0.36), respectively. The null hypotheses that skin tone follows a 60/20/20 split and gender follows a
50/50 split were rejected, as not all confidence intervals contained these hypothesized values.

Conclusion: While most EM residency programs surveyed use high-fidelity simulation to teach cultural
humility, the manikins do not reflect either the skin tone or gender of the US population. [West J Emerg
Med. 2023;24(4)668—674.]
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INTRODUCTION

The current United States political climate and recent,
racially charged events, coupled with evidence that minority
groups often face higher rates of chronic diseases and worse
medical outcomes, have highlighted the importance of
diversity, equity, and inclusion (DEI) efforts within the
medical field.! Cultural humility is defined as a lifelong
process with a goal of fixing power imbalances and creating
institutional accountability through learning about another’s
culture as well as performing self-exploration about one’s
own beliefs, identities, and biases. The Accreditation Council
for Graduate Medical Education (ACGME) requires
cultural humility training in medical residency curricula.
Many emergency medicine (EM) residency programs,
however, have no formal DEI curricula.’® While lectures
are the primary method of complying with ACGME
teaching requirements, high-fidelity simulation (HFS)
is used as well.

Although there is debate about the definition of HFS and
high-fidelity simulation manikins (HFSM),” for this study we
used the definition provided by the simulation resource
website HealthySimulation.com, which states that “high
fidelity simulation is a healthcare education methodology
that involves the use of sophisticated life-like manikins
(sometimes called mannequins) in realistic patient
environments.”” Studies have shown that HFS results in
improved clinical performance and provides a safe
space to practice high-risk clinical scenarios and
procedures.®’ Despite this utility, there is a dearth of
literature on whether HFSMs are used to teach
cultural humility.

Faronda et al conducted an integrative review of
simulation learning themes and found that while cultural
sensitivity and competence, insight and understanding,
communication, and confidence and comfort were
mentioned, there were no studies that mentioned cultural
humility.® In addition, there is limited published research on
the skin color and gender of simulation manikins. This is of
particular importance in establishing a realistic environment
in which the manikins reflect the patient population
encountered by the trainee. In one study, 94% of manikins
and simulation body parts in an advertisement brochure were
white while only 6% were black.'” Another study reported
that 68.75% of the simulation centers that responded to a
survey distributed via listserves and Google Groups had
manikins of color and 65.63% had body parts/task trainers
of color.!! Of note, none of these studies focused on the use of
HFSM in EM residency programs.

Our search found only one study demonstrating the use of
simulation to teach cultural humility in EM training. Ward-
Gaines et al used mass simulation to teach EM residents key
concepts in healthcare disparities such as race/ethnicity,
gender bias, stereotyping, and privilege. These residents

Population Health Research Capsule

What do we already know about this issue?
Cultural humility training is a required aspect
of EM resident training. High-fidelity
simulation manikins (HFSM ) are a useful
modality for resident education.

What was the research question?

Do the HFSM skin color and gender
proportions reflect the US population? Do
EM residency programs use HFSM to teach
cultural humility?

What was the major finding of the study?
Light-, medium-, and dark-colored HFSM
were 0.52 (95% CI: 0.43, 0.62), 0.38 (0.29,
0.47), and 0.10 (0.07, 0.14), respectively.
Male and female HFSM were 0.69 (0.64,
0.76 ) and 0.31 (0.24, 0.36), respectively. The
HFSM do not reflect the US population
gender nor skin color.

How does this improve population health?
HFSM is ameans to teach cultural humility in
EM. Having HFES Ms representative of the US
population can potentially help trainees better
care for diverse populations.

reported increased perceived confidence of these concepts
after the simulation.? This study, however, was focused on
standardized patients and did not include HFSM. Nor are
there any peer-reviewed, published studies that explore the
skin tone or gender diversity of HFSM at EM residency
programs or whether these programs use HFSMs to teach
cultural humility.

Our first objective in this study was to evaluate what
proportion of EM residency programs with HFS use
HFSMs to teach cultural humility. Our second objective
was to evaluate whether the skin tone and gender
breakdown of the HFSMs used by these programs reflects
that of the US population and, therefore, the potential
patient population. We hypothesized that there would be a
small percentage of EM programs that use HFSMs for
cultural humility training and that the gender and skin-tone
breakdown of manikins would differ from that of the
overall US population.
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METHODS
Study Design and Setting

We administered a questionnaire to a subset of EM
residency programs across the country determined by simple
random sampling (see Appendix 2 for details on sampling
methods) from April 2021-September 2021. The study was
deemed exempt by the Atrium Health Carolinas Institutional
Review Board and was designed to comply with quality
standards for survey reporting in medical literature.'

Survey Design

As there were no questionnaires that addressed our study
objectives, we collaborated with an expert survey
methodologist on the creation of the survey, which we piloted
to our intended audience with 25 responses. Several
improvements were made through this process, including
clarifying that survey questions were specific to HFSM.
In addition, to reflect purchasing options, skin color was
changed from ethnicity defined (eg, Black or African
American) to skin tone defined (light, medium, and dark),
and gender was simplified to male vs female. Response
burden was decreased through skip patterns and breaks. The
final questionnaire (see Appendix 1) consisted of 10 questions
grouped into 1) EM residency program demographics,
2) HFSM skin tone and gender breakdown, and 3) utilization
of simulation manikins to teach cultural humility.
Participants generally completed the questionnaire within
five minutes. The questionnaire did not include any
identifying information requiring blinding.

Data Analysis

We conducted a simple random sample of 80 of the total
(220) EM residency programs in the US. Our survey was
distributed via email to program directors with two follow-
up phone calls for non-respondents. Several programs used a
simulation center that was not affiliated with the program
institution. In those cases, we distributed our survey via the
methods above to the respective simulation center directors.
No two programs from the simple random sample, however,
used the same simulation center.

The sample size was chosen to yield confidence intervals
(CI) with acceptable a priori precision for estimation (see
Appendix 2). Consent was obtained electronically. We
estimated proportions of EM residency programs offering
scenarios with cultural humility as a primary or secondary
learning goal, using survey sampling methodology described
in Thompson."”

As we were unable to identify accurate data on the
variations in skin tones in the US population, we
extrapolated skin tone from the 2020 US Census race and
ethnicity data.'* The proportion of “White alone (not
Hispanic)” was classified as light skin, and the proportion of
people who identified as “Asian alone,” “American Indian,”
“Pacific Islander,” “two or more races,” “Hispanic or

Latino,” and “Black alone” was split into approximately
evenly proportioned groups of medium- and dark-skin-toned
manikins (20% each of the population).

As manikin skin tone (light, medium, dark) and gender
(female, male) are multinomial data clustered by simulation
center, the data is likely correlated.'” To estimate the
proportions of interest, we fit a generalized linear mixed model
with an intercept as a fixed effect and simulation center random
effects. We conducted likelihood ratio tests on the random
effects variance component(s) of simulation center to test for
significant center-to-center variability with respect to the
multinomial data. We then marginalized and refit the model
and inverted the link function to recover estimates of the
proportions. We used stratified block bootstrapping to obtain
a set of 98.30% bootstrap percentile CIs where, importantly,
resampling was done by simulation center to preserve the
correlation structure among the data.'® We employed 98.3%
CIs to preserve familywise alpha at 0.05. We tested hypotheses
about representation (50/50 male/female and 60/20/20
light/medium/dark) by examining whether or not the null
hypothesized values were contained by the bootstrap Cls.

RESULTS

Survey response rate was 74% (59/80). Demographics of
the responding EM residency programs are reported in
Table 1. Responding programs most frequently were in the
Northeast (37%), followed by the South (27%), Midwest
(19%), and West (17%) and were most frequently three-year
programs (71%).

Of the 59 EM residency programs that responded to the
survey, 55 reported using HFSM as a part of their residency
curricula (0.93, 95% CI 0.88-0.99) (Table 2); and 39 of those
55 programs with manikins reported having HFS cases
where cultural humility was a primary or secondary learning

Table 1. Descriptive summary of 59 survey respondents.

Demographic information

of respondent program Respondents (n=59)

Region

South 16 (27%)
Northeast 22 (37%)
Midwest 11 (19%)
West 10 (17%)
Type of Program

3-year EM 42 (71%)
4-year EM 16 (27%)
Other 1(2%)
3-5-year EM/IM 0 (0%)
3-5-year EM/Peds 0 (0%)

EM, emergency medicine; IM, internal medicine; Peds, pediatrics.
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Table 2. Quantitative analysis of high-fidelity simulation manikins
(HFSM) used by emergency medicine residency programs with
regard to the skin tone and gender diversity of the HFSMs and their
use in cultural humility training.

Total Manikins
(n=348)

Phenotypic appearance of HFSM
used by respondent programs

Manikin gender
Male
Female

242 (70%)
106 (30%)
Manikin skin tone

Light 183 (53%)
Medium 130 (37%)
Dark 35 (10%)
Cultural humility as a learning objective for
HFS cases (n=55)
Yes 39 (71%)
No 16 (29%)

Percent of HFS cases with cultural humility
as a primary or secondary learning objective
(mean =+ standard error among 35
responders)

15.9 (SE: +2.2)

HFSM, high-fidelity simulation manikins.

objective (0.71, 95% CI1 0.60-0.82). Of those 39 programs, 35
responded with the percentage (0-100) of total HFS cases
using cultural humility as a primary or secondary

learning objective, and the mean response was

15.9 (95% CI 11.4-20.4).

The 59 responding EM programs reported data on a
total of 348 manikins. There were 5.9 manikins per EM
residency program, with a range of 0-23. The generalized,
linear mixed model rejected the null hypothesis of no center-
to-center variability for skin tone (P = <0.000) and gender
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(P =<0.0001). Therefore, we proceeded with bootstrapping
as described previously to estimate proportions and obtain
appropriate Cls.

Proportions of manikins with light, medium, and dark
skin tones were 0.52 (0.43-0.62), 0.38 (0.29-0.47), and 0.10
(0.07-0.14), respectively. Proportions of male and female
HFSM were 0.69 (0.64-0.76) and 0.31 (0.24-0.36),
respectively. The null hypotheses that skin tone follows a
60/20/20 split and gender follows a 50/50 split were rejected,
as not all CIs contained these hypothesized values. Results
are graphically summarized in Figure 1.

When respondents were asked why their programs did not
have diversity in terms of HFSM skin tone (Table 3), 20%
(11/55) reported the high cost of HFSM, 22% (12/55)
reported not knowing that different skin colors were
available, 16% (9/55) said that at the time of purchase only
one skin tone was available, and 7% (4/55) stated they did not
think that having different skin colors mattered. When asked
for potential reasons for the lack of diversity in terms of
HFSM gender (Table 3), 20% of respondents (11/55)
reported the high cost of HFSM, 13% (7/55) stated they did
not think that having different genders mattered, and 11%
(6/55) reported that female manikins were not available at the
time of purchase. In addition, 22% (12/55) of respondents
reported that some manikin genitalia can be altered to
represent different genders; so, purchasers did not think it
was necessary to buy manikins that, genitalia aside,
represented specific genders.

DISCUSSION

Although HFS is used in many aspects of graduate
medical education, this is the first published study to our
knowledge reporting the use of HFSM to teach cultural
humility. Additionally, this is the first published study that
reports on the skin color and gender diversity of HFSM used
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Figure 1. Representativeness of high-fidelity simulation manikin gender and skin tone. Error bars represent 95% confidence intervals.
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Table 3. Qualitative analysis of themes regarding why high-fidelity
simulation manikins do not match the US population in terms of skin
tone and gender.

Respondents
Survey question (n=55)
If you noticed that you have very few high-
fidelity simulation manikins with one skin
color, why do you believe that is the case?
Costs too much 11 (20%)
Did not know there were different skin 12 (22%)
colors available
Did not think that having different skin 4 (7%)
colors mattered
Other skin colors not available at time of 9 (16%)
purchase
Other’ 14 (25%)
Missing? 5 (9%)
If you noticed that you have very few high-
fidelity simulation manikins from one gender,
why do you believe that is the case?
Costs too much 11 (20%)
Did not know there were different genders 2 (4%)
available
Did not think that having different genders 7 (13%)
mattered
Gender is interchangeable 12 (22%)
Female manikins not available at time of 6 (11%)
purchase
Other’ 11 (20%)
Missing? 6 (11%)

"Free response that did not fit other themes.
2No response.

by EM residency programs. The findings of this study
add value to the advancement of DEI initiatives in
EM training.

We investigated the proportion of EM residency programs
that use HFSMs to teach cultural humility as well as whether
the HFSM used reflected the skin color and gender of the US
population. We hypothesized that most EMRPs would not
use HFSMss to teach CH and that the skin color and gender
breakdown of the HFSMs would not be representative of the
US population.

Our study found that while the majority of EM residency
programs used HFSM to teach cultural humility, the skin
tone and gender breakdown of the manikins used did not
reflect the US population. More specifically, significantly,
more manikins were found to be medium-colored (38%) in
comparison to extrapolation of US Census data (20%). In
addition, only 10% of the HFSM had dark skin tone
compared to the 20% of the US population from the

extrapolation of US Census data. Lastly, we found that there
were significantly more male- than female-gendered HFSM.
This also differs from the US Census data of an

estimated 50% of the population who identify as male and
female, respectively.'*

There are numerous potential benefits to programs having
diverse HFSM. First, one of the main benefits of HFS is the
realistic nature of the manikins. A simulation-based learning
environment should not overwhelm the learner with
extraneous props and items that may create an effect of
realism at the expense of cognitive burden.* From our own
experiences, it is very hard to stay “in character” when a
phenotypically male manikin has a pink dress on to signify
that it is actually female. To simplify the learning
environment while ensuring realism, it is more appropriate to
use the actual gender and skin color of manikins rather than
adding props such as a dress."’

Second, as the physician workforce becomes more
diverse, so is the importance of inclusivity. Faronda et al
found that diversity in simulation can lead to feelings of
inclusivity in trainees and aids in the creation of a more
inclusive learning environment.'' In addition, using
HFSMs to teach cultural humility can potentially act as a
bridge to the exploration of topics related to disparities in
care that are related, among other things, to religious
backgrounds, spiritual beliefs, and the impact of one’s
culture on healthcare delivery. For example, having diverse
HFSM may lead to a resident becoming aware of an ethnic
or gender bias that they possess. Perhaps a resident may
realize that they assumed that a light-skin mannequin has
high health literacy.

Ultimately, we believe that teaching cultural humility with
HFSMs that reflect the actual patient population served is an
important supplement to classroom lectures and will help
EM trainees learn how to interact with diverse patients and
provide quality healthcare through a cultural lens to patients
from different values, beliefs, and behaviors.

Common themes among our survey respondents to
explain the skin tone and gender disparity between HFSM
and the US population were that they did not believe that
“having HFSM of different skin colors or genders mattered,”
“it costs too much to purchase HFSM” and that “at the time
of purchase, diverse options were not available.” At present,
many companies such as Laerdal Medical, CAE Health, and
Gaumard Scientific make male- and female-gendered HFSM
with various skin-color options. These, however, have only
recently been offered or are of limited availability.'' For
example, although simulation manikins have been available
for many years, one major manufacturing company
introduced a simulation mannequin available in medium and
dark skin tones in 2018. In a similar vein, an African-descent
upgrade kit was also made available for manikins in 2020
through this company. In terms of cost, the average price can
range from $10,000-$100,000 depending on the model, type,
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and functionality.'” It is important to note, however, that for
companies that offer diverse HFSM, the cost is generally the
same regardless of skin color or gender.

Other programs talked about the common use of props,
accessories, and vernacular to simulate the female gender
and ethnicities with dark skin tones. For example, survey
respondents also noted using interchangeable genitalia on a
stereotypically masculine HFSM to portray a female
patient. Throughout our training, we have personally seen
the use of Afro wigs on manikins with light skin tones to
portray a Black patient and the use of pink shirts or “stick
on” female genitalia on a HFSM with a stereotypically
masculine body to portray a female patient, the latter of
which were commonly reported by our survey respondents.
While these are a cost-effective way to “change” the gender
or ethnicity of a HFSM, they may promote harmful
stereotypes. In addition, these practices decrease the
realism of the scenario, which undermines one of
the main benefits of HFS: the ability to practice in a
realistic environment.

While we acknowledge the barriers, particularly cost and
availability, to obtaining diverse HFSM, we still advocate for
the investment in diverse HFSM. We encourage regional and
national EM and simulation societies to create grants to
provide individual institutions with the funds to increase the
diversity of their simulation products. In addition, programs
should budget and set aside funds with a goal to increase
diversity within simulation. When funds are not available, we
recommend programs consider the purchase of
interchangeable “headskins,” such as those by Laerdal
Medical, which can serve as realistic masks to change the age
or skin tone of the HFSM.'® While not ideal, these are a
reasonably affordable option for programs interested in
acquiring more diverse simulation models at a lower cost.
When even these options are not available, programs should
consider sharing resources with other institutions with
diverse simulation products.

We also advocate for manufacturers to increase the
diversity of their product offerings by creating HFSM that
truly reflect various genders and ethnicities (in addition to
differing body sizes/shapes and ages) rather than just “merely
changing the pigment of the skin™ as one respondent noted. It
is not enough, however, to increase product offerings. It is

SimMan 3G Light

Figure 2. Laerdal SimMan 3G in light, medium, and dark skin tones.

SimMan 3G Medium

important that advertising be conducted through a lens of
equity as well.

In addition to ensuring diversity of simulation products, it
is important to use HFSM to teach cultural humility. We
were unable to find any open-access HFSM scenarios with
cultural humility as a learning goal. Therefore, in addition to
increasing diversity of products, we also advocate for the
creation of an open-access database of HFSM scenarios
focused on cultural humility that can be used by EM
residency programs. One survey respondent suggested the
use of “scenarios that are conducted using our translator line,
if needed, and discuss language and social/cultural norms in
the debrief.”

LIMITATIONS

There are several limitations of our study. First, the
photographs used in our survey as examples of light-,
medium-, and dark skin tone manikins were only from one
company (Figure 2), although in our review they were
consistent with product offerings from other companies. An
additional limitation was our necessary extrapolation of the
US Census data on ethnicity to skin color. This inherently can
lead to bias but, unfortunately, was the only method to
statistically categorize data. In addition, there were 21 EM
residency programs that did not respond to our survey. There
are many possible explanations for not responding. These EM
programs may not have had HFSM (which could impose a
bias on the estimate of the proportion of all EM programs that
have HFSM), they may have unfortunately suffered from
“diversity fatigue,”! or may have just not had time to
complete the survey. In addition, several respondents noted
having manikins with interchangeable genitalia. To limit
confusion, however, we clarified that survey responses should
be based on the overall appearance of the manikin. Lastly, we
also want to acknowledge that gender was reduced to a binary
only to reflect the limited purchasing options for HFSMs.

CONCLUSION

Our study found that while most EM residency programs
used high-fidelity simulation manikins to teach cultural
humility, the manikins used did not reflect either the skin
color or gender proportions of the US population. Further
studies will explore the various uses of HFS to teach cultural

-
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humility and comprehensively evaluate the effectiveness of
cultural humility training in EM residency programs.
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Introduction: Social determinants of health (SDoH) impact patients’ health outcomes, yet screening
methods in emergency departments (ED) are not consistent or standardized. The SDoH-related health
disparities may have widened during the coronavirus 2019 (COVID-19) pandemic, especially among
patients who primarily receive their medical care in EDs. We sought to identify SDoH among ED urgent
care patients during the COVID-19 pandemic at an urban safety-net hospital, assess the impact of the
pandemic on their SDoH, study the feasibility of SDoH screening and resource referrals, and identify
preferred methods of resource referrals and barriers to accessing resources.

Methods: Research assistants screened ED urgent care patients using a validated SDoH screener,
inquiring about the impact of COVID-19 on their SDoH. A printed resource guide was provided. Two
weeks later, a follow-up telephone survey assessed for barriers to resource connection and patients’
preferred methods for resource referrals. This study was deemed exempt by our institutional

review board.

Results: Of the 418 patients presented with a screener, 414 (99.0%) patients completed the screening. Of
those screened, 296 (71.5%) reported at least one adverse SDoH, most commonly education (38.7%),
food insecurity (35.3%), and employment (31.0%). Housing insecurity was reported by 21.0%. Over half of
patients (57.0%) endorsed COVID-19 affecting their SDoH. During follow-up, 156 of 234 (67 %) attempted
calls were successful and 36/156 (23.1%) reported attempting to connect with a resource, with most
attempts made for stable housing (11.0%) and food (7.7%). Reasons for not contacting the provided
resources included lack of time (37.8%) and forgetting to do so (26.3%). Patients preferred resource guides
to be printed (34.0%) and sent via text message to their mobile devices (25.6%).

Conclusion: Many urgent care patients of this urban ED reported at least one adverse SDoH, the
majority of which were exacerbated by the COVID-19 pandemic. This finding further emphasizes the
need to allocate more resources to standardize and expand SDoH screening in EDs. Additionally,
hospitals should increase availability of printed or electronic SDoH resource guides, resource navigators,
and interpreters both during and after ED visits. [West J Emerg Med. 2023;24(4)675—-679.]
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INTRODUCTION
Background

Social determinants of health (SDoH) impact patients’
health outcomes, ' yet attempts to capture this information
in the emergency department (ED) have not been consistent
or standardized.” > Prior research confirms that the ED
serves a particularly vulnerable population with high rates of
social needs.® By law, emergency physicians are mandated to
care for every patient who seeks care from the ED, whether
for medical or social needs, further necessitating better
understanding of patients’ SDoH.”* However, most EDs
currently screen for SDoH at a much lower rate than for
other social risks including violence, substance use, or mental
health.* In 2017, an electronic health record (EHR)-based
SDoH screening and referral program was developed at our
urban, safety-net hospital for the adult ambulatory care
clinics.” This program validated a screener assessing eight
SDoH domains: housing; food; transportation; utilities;
employment; medication; dependent care; and education.
A partial SDoH screening implemented in 2019 in the adult
ED at our institution was limited to patients covered by
Medicaid and those who were uninsured. With these criteria
only a small fraction of total ED patients was screened for
SDOH, thereby missing many safety-net hospital patients
facing tenuous social circumstances.

Importance

Although the ED cares for many patients with significant
social needs negatively affecting their health outcomes, little
is known about the prevalence of unmet social needs of this
patient population. Additionally, the coronavirus disease
2019 (COVID-19) pandemic has penetrated every aspect of
daily life and may disproportionately affect the SDoH of the
patients cared for at safety-net hospitals.'”

Goals of this Investigation

In this study we aimed to understand the burden of SDoH
among ED urgent care patients during the pandemic and
evaluate the feasibility of implementing a SDoH screening
and a standard referral guide provision in the ED urgent
care setting.

METHODS
Study Design and Setting

This observational study assessed the number of patients
who screened positive for adverse SDoH. For patients who
endorsed at least one adverse SDoH, the study assessed the
impact of COVID-19 on SDoH. We evaluated the feasibility
of screening for SDOOH in ED urgent care by determining
the proportion of patients who agreed to participate and
completed the screening process. The demographics of the
participating urgent care patients were compared to those of
the general adult ED patients. This study was deemed exempt
by the our institutional review board.

Population Health Research Capsule

What do we already know about this issue?
Social determinants of health (SDoH )
impact patients’ health outcomes, especially
with the widened disparities during the
COVID-19 pandemic.

What was the research question?

We identified SDoH among a cohort of
patients in a safety-net urgent care and the
feasibility of SDoH screening and referrals.

What was the major finding of the study?
Screening feasibility was 99%, and 71.5%
reported at least one SDoH, most commonly
education (38.7%) and food (35.3%).

How does this improve population health?
More resources need to be allocated to
standardize and expand SDoH screening in
the ED and to further optimize the social
resource provision process.

Selection of Participants

A convenience sample was taken by trained research
assistants (RA) who approached all patients >18 years old in
the ED urgent care for 3-4 hours between the peak hours of
8 aM—4 pM on weekdays. Participants were excluded if they
were experiencing altered mental status, had been screened
within the last six months, or if screening would interfere with
necessary medical care. Patients with limited English
proficiency were screened using a professional
telephone interpreter.

Screening, Referral, and Assessments

Patients who agreed to participate were screened for eight
SDoH domains: housing; food; transportation; utilities;
employment; medication; dependent care; and education.
For clarification of terminology, a positive screening for a
SDoH domain (ie, “yes” for housing insecurity) in this study
is referred to as an adverse SDoH.'' Patients who reported at
least one adverse SDoH were provided with a printed referral
guide comprised of a list of community resources frequently
used by the ED social work team. We then assessed patients’
perceived impact of COVID-19 on their SDoH. All screening
data were recorded both in REDCap electronic data capture
tools hosted at Boston University Medical Center and in the
electronic health record. Two to three weeks after the
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screening, RAs completed follow-up surveys by telephone to
identify patients’ preferred methods of resource referral and
any barriers to resource connection and utilization.

A maximum of five attempts for contact (phone call or text)
were made before a patient was deemed lost to follow-up.

Outcomes

The primary outcome featured the prevalence and
distribution of eight SDoH of ED urgent care patients during
the COVID-19 pandemic. The secondary outcomes included
feasibility of SDoH screening and referral in ED urgent care,
assessment of patient-perceived impact of the COVID-19
pandemic on SDoH, and the preferred methods of
resource referral.

Analysis

Descriptive statistics were obtained using SAS v 9.4 (SAS
Institute Inc, Cary, NC) software for patient age, gender,
race, ethnicity, preferred language, and ZIP code. We then
analyzed prevalence of each SDoH was by demographic
using chi-square and Fisher exact tests, and we analyzed the
impact of COVID-19 on reporting one adverse SDoH using
logistic regression.

RESULTS
Characteristics of Study Subjects

Of'the total estimated 2018 ED urgent care patients during
the times of screening over the course of 13 weeks, 418
patients (20.7%) were presented with a screener via the
convenience sample method. Of those presented with a
screener, 414 (99.0%) patients completed the screening. The
participants were predominantly male (229, 55.3%),
averaging 43 years old. The participants self-identified as
Black non-Hispanic (58.7%), Hispanic (19.8%), White
(16.2%), and other (Table 1). Preferred languages of the
participants included English (89.1%), Spanish (6.0%),
Haitian Creole (2.2%), and other. The population captured
in this study, when compared to that of the general patient
population seen in the adult ED of this hospital, was found to
have differences including more Black non-Hispanic (this
study 58.7% vs adult ED 41.0%), less Hispanic (19.8% vs
26.4%), as well as more English-speaking (89.1 vs 71%),
among others.

Main Results

Of those screened, the majority (71.5%) reported at least
one adverse SDoH. The most commonly reported SDoH was
interest in further education (38.7%), followed by food
insecurity (35.3%), and unemployment (31.0%). Housing
insecurity was reported by 21.0%. Of those who reported at
least one adverse SDoH, 83.5% requested help and further
resources during the visit.

As for the COVID-19-related results, a total of 236
(57.0%) patients reported that their SDoH were negatively

Table 1. Demographics of the emergency department urgent care
patients who participated in social determinants of health screening.

Demographic Adverse SDoH, No Adverse
Information n (%) SDoH, n (%)
Age n =296 n=118
18-35 106 (35.81) 39 (33.05)
36-50 97 (32.77) 36 (30.51)
51-65 80 (27.03) 37 (31.36)
66—75 12 (4.05) 5 (4.24)
75-80 1(0.34) 1(0.85)
Gender
Male 167 (56.4) 62 (52.4)
Female 129 (43.6) 56 (47.5)
Race and ethnicity
Black Non-Hispanic 174 (58.78) 69 (58.47)
Hispanic/Latino 56 (18.92) 26 (22.03)
White Non-Hispanic 51 (17.23) 16 (13.56)
Unknown 8 (2.7) 2 (1.69)
Asian 4 (1.35) 4 (3.39)
Other 3(1.01) 1(0.85)
Preferred Language
English 268 (90.54) 101 (85.59)
Spanish 16 (5.41) 9 (7.63)
Haitian Creole 7 (2.36) 2 (1.69)
Portuguese 2 (0.68) 0 (0)
Other 2 (0.68) 3 (2.54)
Cape Verdean Creole 1(0.34) 3 (2.54)

SDoH, social determinants of health.

impacted by the pandemic. Within each category of SDoH,
caregiving for the elderly and children was most likely to
have been negatively impacted by the pandemic (86%),
followed by employment (84%) and paying for medication
(84%) (Table 2).

As for the feasibility of the SDoH screening, the reported
time taken from recruiting a patient to completing the
screening ranged from 5-10 minutes. Almost all patients
(414/418, 99%) completed the screening when approached by
trained R As. Of the 234 attempted follow-up calls, 156 (67%)
patients were successfully reached during follow-up phone
calls. Of those, 36 (23.1%) reported attempting to connect
with a resource, with most attempts made for housing
(11.0%) and food (7.7%). Reasons for not contacting the
provided resources included lack of time (37.8%) and
forgetting to do so (26.3%). Patients preferred resource
guides to be printed (34.0%), sent via text message to their
mobile devices (25.6%), and explained in person by a
resource navigator (23.1%).
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Table 2. Effect of COVID-19 pandemic on each social determinant of health domain.

Social Determinant of Health Domain (SDoH) Adverse SDoH, n (%) No Adverse SDoH, n (%) P-value

Education n=160 n=254
COVID-19 Impacted 111 (69.38) 125 (49.21) <.0001
COVID-19 not impacted 49 (30.63) 129 (50.79)

Food n=146 n=268
COVID-19 impacted 117 (80.14) 119 (44.40) <.0001
COVID-19 not impacted 29 (19.86) 149 (55.60)

Employment n=128 n=286
COVID-19 impacted 107 (83.59) 129 (45.10) <.0001
COVID-19 not impacted 21 (16.41) 157 (54.90)

Utilities n=96 n=318
COVID-19 impacted 77 (80.21) 159 (50.00) <.0001
COVID-19 not impacted 19 (19.79) 159 (50.00)

Living Situation =85 n=2329
COVID-19 impacted 69 (81.18) 167 (50.76) <.0001
COVID-19 not impacted 16 (18.82) 162 (49.24)

Transportation =83 n=2331
COVID-19 impacted 65 (78.31) 171 (51.66) <.0001
COVID-19 not impacted 18 (21.69) 160 (48.34)

Medicines =74 n =340
COVID-19 impacted 62 (83.78) 174 (51.18) <.0001
COVID-19 not impacted 12 (16.22) 166 (48.82)

Caregiving n=237 n=2377
COVID-19 impacted 32 (86.49) 204 (54.11) <.0001
COVID-19 not Impacted 5 (13.51) 173 (45.89)

COVID-19, coronavirus 2019.

DISCUSSION

This study supports the hypothesis that many patients of
this urban, safety-net hospital’s ED urgent care have notable
adverse SDoH, thereby signifying a much-needed continued
effort in implementing universal SDoH screening in ED
urgent care settings. More than half of all screened ED urgent
care patients endorsed COVID-19’s impact on their SDoH,
shedding light on the tangible toll the pandemic has taken on
this patient population. When a dedicated, trained staff
member approaches patients, the SDoH screening process
was shown to be feasible. However, the follow-up survey
reveals a clear discrepancy between referral guide provision
and patients’ likelihood to connect with a resource.

To address this gap, departments should increase
availability of printed or electronic SDoH resource guides
and consider engaging resource navigators with interpreter
services both during and after ED visits. Next steps in this
endeavor include optimizing the time point of screening
(triage, waiting room, patient room), more training of RAs to
minimize bias and improve rapport, and deciding who

should perform the screening for practicality and efficiency in
the ED. Another next step is to consider digital screening
tools (tablet, computer kiosk), as prior studies have shown
feasibility and acceptability of digital screening for

social risk.'>!?

LIMITATIONS

Limitations of this study include the lack of
randomization and potential bias in the selection of
convenience samples in ED urgent care between the hours of
8 aM—4 pM. Given that patients who frequently visit the
general adult ED of this safety-net hospital during evening
hours anecdotally have higher rates of housing and food
insecurity, and different illness acuity, the fact that they were
not included in the urgent care study means we may have
underestimated the prevalence of certain SDoH; it may also
explain the difference in race, ethnicity and preferred
languages seen in this cohort when compared to the general
adult ED population. This limits the applicability of our
findings to the general population.
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Introduction: Documentation and measurement of social determinants of health (SDoH) are critical to
clinical care and to healthcare delivery system reforms targeting health equity. The SDoH are codified in
the International Classification of Disease 10" Rev (ICD-10) Z codes. However, Z codes are listed in only
1-2% of inpatient charts. Little is known about the frequency of Z code utilization specifically among
emergency department (ED) patient populations nationally.

Methods: This was a repeated cross-sectional analysis of ED visit data in the United States from the

Nationwide Emergency Department Sample from 2016—2019. We characterized the use of Z codes and
described associations between Z code use and patient- and hospital-level factors including the following:
age; gender; race; insurance status; ED disposition; ED size; hospital urban-rural status; ownership; and
clinical conditions. We calculated unadjusted odds ratios for likelihood of Z code reporting for each ED visit.

Results: Of approximately 140 million ED visits per year, 0.65% had an associated Z code in 2016, rising
to 1.17% by 2019. Visits were more likely to have an associated Z code for adults age <65, male, Black,
Medicaid or self-pay patients, and patients admitted to the hospital. Larger EDs, those in metropolitan
areas, academic centers, and government-run hospitals were more likely to report Z codes. The most
commonly associated clinical conditions were as follows: schizophrenia spectrum and other psychotic
disorders; depressive disorder; and alcohol-related disorders.

Conclusion: There is a paucity of Z code documentation in the health records of ED patients, although
use is uptrending. Further research is warranted to better understand the drivers of clinicians’ use of
Z codes and to improve on their utility. [West J Emerg Med. 2023;24(4)680—684.]

INTRODUCTION these domains were codified in the International Classification
Documentation and measurement of social determinants of  of Disease, Tenth Rev (ICD-10) Z codes, designating “health
health (SDoH) are critical to high-quality clinical care, hazards related to socioeconomic and psychosocial
population health research, and to healthcare delivery system  circumstance” inclusive of inadequate housing, unemployment,
reforms targeting health equity. In 2014, the Institute of education and literacy, social environment, and financial

Medicine recommended that social and behavioral domains be instability. The ICD-10, which is used by all member nations of
incorporated into patients’ electronic health records. In 2015,  the World Health Organization, is translated into 43 languages
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and serves as the basis for reporting health status, mortality, and
medical reimbursements.’ The ubiquitous use of ICD-10 codes
makes the Z codes a logical mechanism for documentation and
data collection on SDoH.”

Documentation of Z codes has increased since their
introduction in October 2015.> However, despite this increase,
prior studies have shown that Z codes are listed in only 1-2% of
inpatient charts—identifying a much smaller population than
in corresponding population-level statistics for homelessness,
unemployment, and low educational attainment.’

A high prevalence of social vulnerability among emergency
department (ED) patients* demands accurate documentation
of SDoH. The existing literature has focused primarily on
inpatient samples, single healthcare systems, or states. The
frequency of Z code use specifically among ED patient
populations in a national sample has not been examined.

In this work, we describe the frequency of ICD-10 Z code
documentation in ED charts using the Nationwide Emergency
Department Sample (NEDS).” We examine patient- and
hospital-level characteristics associated with documentation
of Z codes in EDs in the United States from 2016-2019.

METHODS

This was a repeated cross-sectional analysis of ED visit
data in the US from NEDS from 2016-2019.°> The NEDS,
which is the largest all-payers claims dataset representing
900+ EDs across the US, employs complex survey weights
designed to provide reliable estimates for nationwide ED
visit trends. We characterized Z code use and described
associations between the use of Z codes and patient- and
hospital-level factors. Variables included were age, gender,
race, insurance status, ED disposition, ED size, hospital
urban-rural status, ownership, and US Census Region. We
calculated unadjusted odds ratios for likelihood of Z code
reporting for each ED visit. Additionally, we examined the
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Population Health Research Capsule

What do we already know about this issue?
Z codes for social determinants of health
(SDoH) are documented in only 1-2% of
charts—identifying a much smaller
population than in corresponding population-
level statistics.

What was the research question?

How frequently are Z codes documented in
ED visits? What characteristics are associated
with their use?

What was the major finding of the study?
While documentation of Z codes for ED visits
is infrequent, it has increased from 0.65% of
ED visits in 2016 to 1.17% by 2019.

How does this improve population health?
The high prevalence of social vulnerability
among ED patients demands accurate
documentation of SDoH to address drivers of
health inequity.

most common clinical conditions, according to Clinical
Classifications Software Refined (CCSR) codes, associated
with patient encounters that had at least one Z code
documented. The CCSR aggregates ICD-10 diagnosis codes
into 530 categories for clinical conditions. Survey weights
were implemented for nationally representative estimates,

T
2019

Source: Healthcare Cost
and Utilization Project

Figure 1. Documentation of social determinants of health among emergency department visits nationwide.
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and standard errors were adjusted for complex sampling Table 1. Factors associated with use of Z codes.
design. All analyses were performed in R 4.0.2
(R Foundation for Statistical Computing, Vienna, Austria).

Unadjusted ORs

Visit-level characteristics

RESULTS Primary payer (insurance status)
Of the approximately 140 million ED visits in each year, Private insurance (ref)
0.65% had an associated Z code in 2016, rising to 1.17% by Medicaid 4.23 [3.79-4.72]
2019. The most reported category was “problems with Medicare 2.53 [2.28-2.81]
housing apq economic circumstances,” and use of this code Self-pay 3.83 [3.38-4.34]
gfw prelc)lpltously from 2016 to 2019 (from 0.44% to 0.78%) Other 3.86 [2.49-5.99]
igure 1).
Visits were more likely to have an associated Z code for Gender
adults aged 41-64 compared to aged 19-25, male compared Female (ref)
to female patients, those who identified their race as Black or Male 2.21 [2.09-2.33]
Native American compared to those who identified White, Race
those with Medicaid or self-pay compared to private White (ref)
ir%su;]an;:e, gnd tl.loss whofviflere gtd;nlittecli tﬁ the tho.sli@tal Black 1.26 [1.11-1.44]
(Table 1). Examination of hospital-level characteristics Hispanic 0.72 [0.63-0.82]

showed the Z codes were more likely to be used at larger EDs
with more than 80,000 annual visits compared to smaller
EDs with fewer than 20,000 visits, and academic compared

Native American

Asian/Pacific Islander

1.53 [1.11-2.10]
0.60 [0.50-0.72]

to non-teaching hospitals. Z codes were less likely to be used Other 0.98 [0.78-1.23]

at hospitals in micropolitan and small metropolitan areas Age

compared to large metropolitan areas, and not-for-profit and 0-18 0.39 [0.34-0.45]

investor-owned hospitals compared to government-run 19-25 (ref)

hospitals (Table 1). The most commonly associated clinical

conditions were as follows: schizophrenia spectrum and 26-32 1.55 [1.47-1.64]

other psychotic disorders (3,747; 7.4%); depressive disorder 33-40 1.91[1.79-2.03]

(3,521; 6.9%); and alcohol-related disorders (,479, 6.9%) 41-64 2.20 [2.05-2.37]

(Table 2). 65- 0.69 [0.62—0.76]
Admission 3.89 [3.48-4.35]

DISCUSSIQN ) Hospital-level characteristics

Our findings demonstrate the paucity of Z code Redi

) . . egion
documentation” specifically among ED patients, although
. . Northeast 1.17 [0.87-1.59]

the use of Z codes is generally uptrending. Nearly all the .
growth in Z code use is attributable to “issues related to Midwest (ref)
housing and economic circumstances.” Z codes are more South 1.03[0.75-1.41]
likely to be used in EDs at larger, urban, teaching hospitals West 2.29 [1.72-3.04]

and among adults age <65, male, Black, Medicaid recipient,
or uninsured. Previous studies on inpatient samples have
similarly found that hospitals that use Z codes are more likely
to be larger, private, not-for profit, urban, teaching hospitals
and that patients are more likely to be male, Medicaid
recipients, or uninsured.®’ The clinical conditions most
associated with Z code use in EDs were psychiatric- and
substance use-related codes. This is similar to previous work
on inpatient samples that showed admissions for mental
health and substance use disorders are more likely to include
Z codes.>®’ Despite the uniquely high prevalence of social

Urban/Rural Designation

Large metropolitan
Small metropolitan
Micropolitan
Hospital control
Government*

Private, not-for-profit

Private, investor-owned

Teaching status

(ref)
0.79 [0.64-0.98]
0.33 [0.26-0.42]

0.56 [0.41-0.78]
0.57 [0.38-0.85]

Metropolitan teaching 1.69 [1.39-2.06]

vulnerability among ED patients, the documentation of Z
Metropolitan non-teaching (ref)

codes in the ED appears to follow a pattern similar to
inpatient Z code documentation.

(Continued on next page)
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Table 1. Continued.

Unadjusted ORs

Total ED visits

<20,000 (ref)

20-40,000 1.44 [0.92-2.24]
40-60,000 1.72 [1.09-2.72]
60-80,000 1.75 [1.10-2.77]
80,000+ 2.06 [1.30-3.24]

Binary logistic regression models were estimated using the
Nationwide Emergency Department Sample 2019 data with
adjustment for weighting and complex sample design and with
standard errors clustered by hospital.

ORs, odds ratios; ref, reference category; ED, emergency department.

Table 2. Most commonly associated primary Clinical Classifications
Software Refined codes among patients with any code for social
determinants of health.

Count Percent Cumulative

Schizophrenia spectrum and 3,747 7.4% 7.4%
other psychotic disorders

Depressive disorders 3,521 6.9% 14.3%
Alcohol-use related disorders 3,479 6.9% 21.2%
Suicidal ideation/attempt/ 1,944 3.8% 25.0%
intentional self-harm

Bipolar and related disorders 1,538 3.0% 28.0%
Musculoskeletal pain, not low 1,477  2.9% 30.9%
back pain

Skin and subcutaneous tissue 1,462 2.9% 33.8%
infections

Septicemia 1,318  2.6% 36.4%
Nonspecific chest pain 1,212 24% 38.8%
Diabetes mellitus with 1,048 2.1% 40.9%
complication

Trauma- and stressor-related 975 1.9% 42.8%
disorders

Stimulant-use related disorders 972 1.9% 44.7%

Prior studies have proposed that low rates of Z code use
are related to clinician uncertainty on Z code relevance to a
given medical encounter, ambiguity in Z codes themselves,
and a lack of systematized connections to clinical screening
instruments and activities.® Connecting SDoH to billing
structures and payment models may address some of these
barriers to documentation and more substantively address
the needs of patients with high social acuity.® Future
implementation must also be sensitive to the risk of
incorporating stigmatizing language or codifying stereotypes
within the medical record.’

LIMITATIONS

This repeated cross-sectional analysis of NEDS has
multiple limitations. First, the absence of a documented
Z code for a patient encounter does not necessarily mean
there was no documentation of SDoH elsewhere in the
patient’s health record. However, such granular data was
unavailable. Furthermore, in this analysis we were unable to
characterize how strongly the medical decision-making for
the clinical encounter was related to the SDoH documented
in the Z codes. Finally, as there were no clinical or patient-
oriented outcomes, we were unable to comment of the
associations among documenting SDoH, clinical care,
and outcomes.

CONCLUSION

The ED should play a critical role in monitoring and
responding to evolving health disparities by serving as a
bellwether for shifts in local socioeconomic landscapes,
analogous to syndromic surveillance systems where ED
documentation is used to track shifting infectious disease
burden.'’ In this study we found that documentation of Z
codes for ED visits is infrequent but has increased from
0.65% of ED visits in 2016 to 1.17% by 2019. Further
research is warranted to better understand the drivers of
clinicians’ use of Z codes and to improve on their utility.
Emergency departments are uniquely positioned within the
house of medicine and the social safety net to identify and
address social determinants of health. Only by improved
measurement can we begin to craft policy solutions to
address these important drivers of health inequity.
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Introduction: Point-of-care ultrasound (POCUS) is commonly used in the emergency department (ED)
as a rapid diagnostic tool. Emergency medicine (EM) has been an early adopter of POCUS with
indications expanding over the last 10 years. While the literature describes widespread use among
academic sites, there is little data on clinical POCUS utilization at non-academic EDs. We sought to
describe community emergency physician (EP) use of POCUS by quantifying the number and type of
studies performed, characteristics of the performing physician, and quality metrics.

Methods: Prior to the study period, all EPs underwent a standardized training and credentialing program.
A retrospective review of all POCUS studies across 11 non-academic EDs from October 1,
2018-September 30, 2020 was performed by fellowship-trained physicians, who identified physician,
exam type, and residency graduation year. The studies were then cross-referenced with quality review
reports that assessed image acquisition, image interpretation, and image labeling. We performed
descriptive statistics.

Results: During the study period, 5,099 POCUS studies were performed by 170 EPs. Exams most
frequently performed were cardiac (24%), focused assessment of sonography in trauma (21.7%), and
pregnancy (16.2%). Recent EM residency graduates (<10 years) were higher utilizers of POCUS with a
group mean of 1.3 exams per 100 patients. Of the studies done, 86% had no quality issues.

Conclusion: Community POCUS demonstrates a heavy focus on core exams performed by recent EM
residency graduates with minimal quality issues after a standardized training program. This study is the
first to quantify actual community POCUS use in multiple EDs and may impact credentialing and skills
maintenance requirements. [West J Emerg Med. 2023;24(4)685-692.]

INTRODUCTION has been considered a valuable tool at the bedside since well
Point-of-care ultrasound (POCUS) use in bedside patient before 2009, when the American College of Emergency

care is growing exponentially among multiple medical Physicians (ACEP) adopted guidelines recommending

specialties and is a common modality used by emergency formal residency training in POCUS.">® Trainees in EM are

physicians (EP)."* In emergency medicine (EM), POCUS  thus graduating with extensive experience in POCUS,
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and the frequency of use in clinical practice has
grown.

While the literature describes the widespread use of
POCUS among academic emergency departments (ED) and
an expanding repertoire of novel indications, there is little
data on clinical use among community EPs in locations
without residency- or fellowship-training programs. In a
2011 study in which EM program directors were surveyed,
researchers found that greater than half of graduating
residents (57.1%) pursued careers directly in the community
after graduation.” Another study in 2019 confirmed this
finding, reporting that 63% of residency graduates from a
10-year cohort accepted non-academic, community EM
positions.® Academic physicians are eager to expand
POCUS. As it becomes more frequently used, it is essential to
examine the use of this modality in community EM settings.
In addition, it is important to determine current use of
POCUS, the factors that affect its use, and potential quality
issues since most EPs work in non-academic settings. This
may help guide the implementation of training and quality
programs for community POCUS and identify future
training needs, credentialing, skills maintenance,
infrastructure, and resources as POCUS expands across
multiple specialties and among practitioners of various
training levels.

For a variety of reasons POCUS has been enthusiastically
adopted in academic settings, including the embracing of a
novel technique, the presence of trainees, ED crowding,
limited availability of radiology-based ultrasound or other
imaging, and the ability to make a rapid bedside diagnosis. It
is unclear whether a community setting with its associated
demands on the clinicians, as well as potentially more
resources, would engender widespread adoption of POCUS.

In our healthcare system, multiple community EDs have
POCUS readily available to EPs. To standardize the POCUS
program across multiple sites in the community and establish
a reliable quality assurance (QA) program, a systemwide
POCUS credentialing program was developed to assess the
privileges of EPs between January 1, 2017-July 1, 2018.
During this period, all academic, urban, suburban, and
freestanding EDs were standardized in information
technology workflow, machine purchasing, privileges,
credentialing, coding/billing, and QA review.” This allowed
our physicians to move from ED to ED without any
significant workflow or privileging changes and ensured the
same level of quality across multiple departments (high
reliability). A formal QA program was established at the end
of this period.

In this study our objective was to review actual POCUS
use among community EPs in a large healthcare system after
implementing a standardized credentialing program. We
assessed the types of studies performed, demographic data of
physicians, number of years since residency graduation,
number of studies performed per 100 patients, and quality

Population Health Research Capsule

What do we already know about this issue?
Point-of-care ultrasound (POCUS) is
commonly used in academic EDs as a
diagnostic tool.

What was the research question?

What is the scope of POCUS use by
community emergency physicians, by the
quantified number and exam types, physician
characteristics, and quality metrics?

What was the major finding of the study?
Most common exams performed were
cardiac, FAST, and pregnancy. Recent
residency completion was associated with
higher POCUS use; 86% of studies had no
quality issues.

How does this improve population health?
This study may help guide implementation of
training and quality programs for community
POCUS and identify future training needs,
credentialing, and infrastructure.

metrics of POCUS studies. In addition, we aimed to
determine the frequency of studies, the most-used exams, the
effect of residency graduation year on use, and whether
quality issues exist in the community, non-academic setting.

METHODS
Study Design

This retrospective, multicenter study involved 11 EDs
across a large, integrated healthcare system in which all
hospitals are located within one state. This study was
implemented as part of a POCUS quality improvement
project for the healthcare system and was institutional review
board approved as exempt.

Description of Credentialing Program Prior to Intervention
Period

To obtain high quality data on community usage and
quality measures, we performed the study after a
standardized POCUS program was implemented across EDs
in the system, as described in a previous paper.’ Briefly, this
POCUS credentialing initiative was implemented from
January 1, 201-July 1, 2018 across five urban community
EDs, three suburban community EDs, and three
freestanding EDs with a combined total of >500,000 patient
encounters per year. Prior to the beginning of this program,
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all hospitals had different guidelines for POCUS privileges.
To standardize POCUS privileges across the hospitals, a
centralized credentialing process was created in which
privileges were made identical across all hospitals. Uniform
POCUS privileging was instituted based on current ACEP
guidelines® (Table 1). Each hospital’s medical executive
committee approved privileges, thereby creating
standardization across the healthcare system. Additionally,
discrete electronic health record (EHR) orders, image
archival workflow, templated documentation for study
interpretation, and requirements for billing were identical
across the hospitals. All hospitals were standardized to the
same ultrasound machine, the Mindray TE-7 (Mindray
North America, Mahwah, NJ) and the same EHR (Epic
Systems Corporation, Verona, WI).

With regard to physician training, due to the large number
of physicians a tier-based ultrasound credentialing system
was employed such that physicians had to demonstrate
competency in all exams within the tier to become
credentialed for those studies. This was done to simplify the
tracking of >150 EPs at 11 hospitals. To determine initial
privilege groups, physicians were classified into two groups
based on the date of residency graduation to determine a
residency-based pathway group and a practice-based
pathway group. Per previous publication, as recommended
by the residency-based pathway of the ACEP policy
statement, if a physician graduated during or after 2008, the
physician was granted intermediate POCUS privileges.’
Physicians who graduated prior to 2008 were asked to

Table 1. Point-of-care ultrasound privileges.

provide a letter from their residency director, their residency
program ultrasound director, or a supervisor at a previous

job documenting previous POCUS training that met ACEP
requirements.

The remainder of the physicians who did not meet the
above criteria were required to attend an internal
departmental POCUS course and undergo a practice-based
pathway to obtain basic and/or intermediate credentialing.
This practice-based POCUS credentialing pathway was
supervised by the director of emergency ultrasound. This was
a highly monitored program with details described in a prior
paper.” Additionally, to determine competency, physicians
were allowed to schedule one-on-one scanning sessions with
the director of emergency ultrasound if they had been
actively scanning before the upgrades, and standardization
made it possible for ultrasound leadership to track scans.

Participants for Study

Any community EP working at an urban, suburban, or
freestanding ED within the healthcare system who completed
the ultrasound credentialing program described above was
included in the study. We excluded physicians who primarily
practiced at the main academic quaternary care hospital
where an EM residency program was based and that also had
POCUS fellowship-trained physicians on the faculty. If an
EP worked at the academic site and a community site during
the study period, the physician was included in the study and
only their POCUS studies from the community sites were
included in the dataset. In addition, any EP who joined the

Credentialing tier

Applications

Number of exams required

Basic ultrasound
(all exam types required

for completion) abdominal aorta aneurysm

Intermediate ultrasound
(all exam types required

for completion) procedural guidance

Advanced ultrasound
(ability to credential for

Adnexal pathology
Advanced echo

individual exam types in ~ Appendicitis
this category) Bowel (including intussception)
Diverticulitis

Pyloric stenosis

Small bowel obstruction
Testicular

Transcranial Doppler
Transesophageal echo

Requirements for point-of-care ultrasound study

Adequate image acquisition
Adequate image interpretation
Appropriate labeling of each image

General applications: focused assessment with sonography in
trauma (FAST); ultrasound-guided venous access placement;

General applications: pregnancy; echo; biliary; urinary tract; DVT,;
thoracic; soft tissue/ musculoskeletal; ocular; and

FAST: 25 exams
AAA: 25 exams
Central Line: 10 exams

150 total exams
(90 exams if completed Basic
Credentialing Tier)

25 exams per exam type

AAA, abdominal aortic aneurysm; DVT, deep vein thrombosis; POCUS, point-of-care ultrasound.

Volume 24, No. 4: July 2023

687

Western Journal of Emergency Medicine



Retrospective Review of POC Ultrasound Utilization and Quality in Community EDs

Smalley et al.

EM group practice after completion of the ultrasound
credentialing program in 2018 was required to take the
internal departmental POCUS course (the same course
required for new physicians who underwent the practice-
based credentialing pathway). This course was taught by EM
POCUS leadership and reviewed the recommended image
acquisition requirements for each POCUS exam: EHR
orders, image archival, documentation, and chart
requirements for billing.

POCUS Workflow

A standard workflow was implemented across the system.
Physicians placed an order in the EHR for the specific
POCUS exam subtype desired: focused assessment of
sonography in trauma (FAST); right upper quadrant for
gallbladder pathology; pelvic for early pregnancy, etc. The
order then generated a patient worklist on the POCUS
machine within that individual ED. Those EDs with multiple
machines used a shared worklist. The performing EP
accessed the patient medical record for the exam and
at the end of the exam, the images were pushed directly to
the picture archiving and communicating system and to the
EHR. No middleware was used. This image was immediately
viewable and available for quality review to all EHR users
across the system. In the EHR, the order created a reminder
to interpret the image using an exam-specific and focused
template recommended by the ACEP standardized reporting
guidelines.

Each week, an automated report of all POCUS orders was
generated and exported to a secure server. Information
extracted include patient name, medical record number, date
and time of study, type of study subtype as defined by the
order placed in the EHR, and image interpretation of study.
This database was used for QA by ED POCUS leadership.

Concurrently, a recommended POCUS image
compendium was distributed to all EPs (Appendix 1). The
compendium identifies standard views to be obtained as well
as labeling nomenclature to be used when scanning.
Additionally, each machine at all hospitals was loaded with
standardized, preset descriptor labels to affix on the images.

Intervention, Data Collection, and Quality Assurance
Process

All POCUS studies performed by credentialed EPs from
October 1, 2018-September 30, 2020 were included in the
analysis. We excluded studies that were performed for
educational purposes, performed by non-EPs (consultant),
or non-credentialed EPs’ ultrasound exams. We conducted
statistical analysis using SAS software (SAS Institute, Inc.,
Cary, NC). We computed descriptive statistics as well as
medians and means.

Data extracted included the date of the POCUS exam,
location, POCUS exam type, attending physician, physician
interpretation, and QA findings. Additionally, each

physician’s date of hire and residency graduation date was
identified. The POCUS exam type was categorized by the
EHR entry order. The POCUS exam was assigned to the
attending physician who ordered the study through the EHR.
For this study, we examined the number of residency cohort
groups in five-year increments to determine how POCUS
usage has changed over small increments of time.

The ED POCUS QA program required an ultrasound
fellowship-trained EP to review all studies. All studies were
reviewed within four weeks of acquisition. Each was
reviewed for three focus areas: 1) image acquisition, defined
as the “ability to acquire the required images for a particular
POCUS study as defined by the image compendium”;

2) image interpretation, defined as “the ability for the
physician to make the correct interpretation to answer the
defined clinical question”; and 3) labeling of images, defined
as “labeling of images such that independent reviewers of
POCUS images can determine the anatomical location of the
study.” When a reviewer doubted one of the qualitative
quality measures, an additional POCUS reviewer was
consulted.

A monthly QA report summarizing all exams and
pertinent teaching points was sent to all EPs. As needed,
specific feedback was sent to the performing physician, and
cases were sent to peer review if a significant quality issue was
identified.

RESULTS

During the two-year study period, a total of 5,099 POCUS
studies were performed across 11 community EDs within the
healthcare system. A total of 170 EPs met inclusion criteria;
29 were excluded as they worked exclusively at the academic
center. Table 2 demonstrates the number and percentage of
the most common exams performed. In the community,
limited cardiac, FAST, and limited pregnancy exams were
the most common exams, accounting for 61.9% of total
studies. The most infrequently performed exams in the
community were deep venous thrombosis (DVT), appendix,
and testicular ultrasound.

Of the 170 community EPs performing POCUS, years of
residency graduation were recorded as a determinant of
exposure to POCUS. As demonstrated in Table 3, more
recent EM residency graduates were higher utilizers of
POCUS with a group mean of 1.3 exams per 100 patients.
Residency graduates in EM from 2005-2009 and 2010-2014
had 0.83 exams per 100 patients and 0.80 exams per 100
patients, respectively. There was a significant decrease in
exams per 100 patients for the 2000-2004 graduates. In the
pre-2000 residency group, the mean number of POCUS
exams per 100 patients was 0.78. However, when examining
this physician group, two physicians who worked at trauma
hospitals performed 85% (900/1,062) of exams in this
category, which skewed the results. When we excluded these
two physicians from the dataset, as they were thought to be
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Table 2. Frequency of point-of-care ultrasound exam types in
community hospital emergency departments.

Exam category POCUS exams % of Total
Cardiac 1,222 24.0%
FAST 1,109 21.7%
Ob 826 16.2%
Skin 491 9.6%
Lung 356 7.0%
Aorta 181 3.5%
Ocular 179 3.5%
Kidney 127 2.5%
Bladder 123 2.4%
Biliary 118 2.3%
E-FAST 113 2.2%
Abdomen other 110 2.2%
Other 59 1.2%
Joint 45 0.9%
DVT 25 0.5%
Appendix 7 0.1%
Procedural ultrasound 7 0.1%
Scrotum 1 0.0%
GRAND TOTAL 5,099 100.0%

POCUS, point-of-care ultrasound; OB, obstetrics; FAST, focused
assessment with sonography in trauma; E-FAST, extended
focused assessment with sonography in trauma; DVT, deep vein
thrombosis.

outliers, the mean number of POCUS exam per 100 patients
was 0.26.

When reviewing the QA data, we found that 4,395/5,099
(86%) of POCUS studies had no quality issues (86%0)
(Table 4). With regard to the specific quality concern,
245/5,099 (4.8%) had inadequate image acquisition, 51/5,099
(1.0%) had inadequate image interpretation, and 210/5,099
(4.1%) had images that were either not labeled or labeled

inappropriately. Less than 4% (166/5,099) did not have any
interpretation associated with the study. Therefore, these
could not be assessed for image interpretation. Less than
0.01% had more than one quality concern (32/5,099).

DISCUSSION

We present the first objective study to quantify POCUS
studies performed by community EPs. We found that core
studies are performed most often, and there is a higher
propensity for these studies to be performed by recent
residency graduates.

Many studies have used survey methods to assess exam
type without retrospective data to demonstrate actual
utilization. For example, a recent Canadian study surveyed
EPs and found that FAST, cardiac arrest, and pregnancy
were the most commonly reported applications used. In
addition, the physician’s age was negatively associated with
POCUS use.'” A study from 2006 found that respondents
who worked in community settings reported using POCUS
primarily for FAST, cardiac arrest, and pericardial
effusion.'! Lastly, a recent survey study assessing non-
academic EDs in Arizona found that the most common
studies performed at community sites were trauma, cardiac,
and line placement.'? Our study, using retrospective
methods, objectively confirms previous survey data that
community EPs perform core exams for life-threatening
concerns in community EDs. Additionally, FAST, cardiac,
and obstetrical exams were the most common scans
performed in our community ED healthcare system, which
aligns with previous studies.

Our study also found that less commonly performed
exams, such as biliary, joint, DVT, appendix, and testicular
ultrasound, were rarely done. There could be many reasons
for this, which include an EP’s lack of confidence in
performing the exam, difficulty in acquiring correct images,
risk of incorrect interpretation, and the amount of time
needed to perform a bedside exam. Some of these exams may
not routinely be done in EM residency training and, thus,
there is limited experience. Additionally, it could be that a

Table 3. Physician residency graduation year in relation to point-of-care ultrasound exams performed per 100 patients.

Residency Physician POCUS POCUS exams per 100 patients
group (Yr) count (N) Patients (N) exams (N) Group rate Group mean Group median
Pre-2000 36 96,556 1,062 1.10 0.78 0.11
2000-2004 21 58,913 127 0.22 0.21 0.03
2005-2009 27 68,674 906 1.32 0.83 0.19
2010-2014 36 120,098 1,019 0.85 0.80 0.33
2015-2019 43 147,202 1,941 1.32 1.30 0.74
2020+ 7 2,776 44 1.59 2.03 0.77
Grand total 170 494,219 5,099 1.03 0.91 0.31
POCUS, point-of-care ultrasound; Yr, year.
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Table 4. Quality metrics for point-of-care ultrasound performed.

Number of
studies (N)
No quality issues 4,395
Quality issue Image acquisition (IA) 245
Image interpretation (I1) 51
Image labeling 210
No interpretation 166
>1 Quality issue IA + no label 16
Il + no label 7
IA, 11, and no label 9
Total 5,099

physician’s lack of confidence with more complex exams led
to opting to obtain radiology-based ultrasound studies.
Lastly, it may be that these exams require more time at the
bedside, which may prevent community EPs from
performing them routinely.

Previous survey studies describe line placement as a more
common exam type reported. Given that it is strongly
recommended in our system that ultrasound be used for
central line placement, we do suspect that there is likely
undercounting of its use for line placement. This may be
because many of the community EDs do not have the
personnel or resources to assist physicians with saving the
images during sterile procedures or that it may not have been
seen as of critical importance during the procedure and was
thus neglected. Therefore, our numbers are likely low as
image acquisition into the EHR may limit our ability to truly
assess the incidence of POCUS for line placement. However,
POCUS for line placement is not a diagnostic modality but
rather a procedural aid, and our data does reflect the use of
POCUS as a diagnostic modality in the community.

Although we did not perform any statistical comparison
analyses to determine statistically significant differences
across residency groups in this cohort, the data from our
study points to a possible trend suggesting that the greater the
number of years from residency graduation, the less likely the
EP was to perform POCUS per 100 patients. We suspect
physicians who graduated without formal POCUS training
during residency are not as likely to pick up this new skill and
use it at the bedside. While there is sparse data linking EM
residency graduation with the utilization of POCUS in
practice, there are smaller studies that demonstrate POCUS
training during residency positively impacts clinical
utilization within one year after a dedicated course.

Our study attempted to examine all community EPs in our
healthcare system and their POCUS utilization. Objective
study numbers performed per 100 patients suggest a trend
toward an overall decrease in POCUS utilization with
greater number of years from residency graduation. The data

13,14

may be useful to institutions developing POCUS curricula,
training, and credentialing programs for practicing EPs as
the data suggests that this population will likely not use
POCUS as frequently as EM residency graduates who were
trained in POCUS.

One area that deserves discussion from our dataset was the
pre-2000 residency graduate group. Our data found an
uptick in the group who graduated prior to 2000. To better
understand this outlier in the dataset, we performed a
detailed analysis, which revealed that two EPs in this group
performed 85% of the POCUS exams. These two physicians
work at Level 2 trauma centers, which may explain their high
utilization of POCUS. When these two physicians were
excluded from the pre-2000 cohort, the total number of
exams performed dropped from 1,072 to 172 with a group
mean of 0.26 POCUS exams per 100 patients. This likely is
more representative of this EP group who graduated prior to
2000 and is consistent with the 2000-2004 cohort. However, it
raises the question of whether older residency graduates may
develop an affinity for POCUS in the proper clinical setting
and whether universal POCUS credentialing of EPs is
beneficial. Additionally, another question that occurs is
whether it is beneficial to train modalities most used in the
clinical environment in which the physician practices or
whether training should consist of all ACEP-recommended
studies.

Finally, quality is a metric that is of utmost importance
when performing POCUS exams. Our study demonstrates
that POCUS in the community ED produces high-quality,
reliable POCUS studies. After a comprehensive credentialing
program with imaging compendium recommendations and a
standardized reporting system, most exams performed
met basic quality metrics for image acquisition, image
interpretation, and labeling. This demonstrates that quality
studies with compliance can be achieved in the community
ED when a comprehensive credentialing program with
standardization of POCUS is implemented. This program
could be helpful for other specialties or for community
hospitals with new or novice scanners trying to
implement guidelines and best practices with regard
to POCUS.

Overall, the findings from our community assessment are
that core POCUS exams are most commonly performed with
few quality issues. Hospital systems or new POCUS
programs may benefit from focusing on core training, solid
competency assessment programs, best practices for
privileging and credentialing, and standardizing workflow to
ensure high-quality outcomes. Further studies will need to
continue to assess the use of POCUS in community EDs
to further examine patient outcomes.

LIMITATIONS
One potential limitations of our study is that the data
includes only studies ordered through the EHR with images
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that were saved and documented within the system and had
billing notes completed. It is possible that other studies,
known as “phantom scans,” could have been performed at
the bedside without image acquisition into the EHR with
appropriate documentation. We had no way of assessing the
number of “phantom scans” using our current EHR, but we
acknowledge that this could be a potential confounder to our
study. Along this theme, we believe that most of our
community EPs did not save images for central line
placement and, thus, there is no data on their performance.
However, the healthcare system recommends POCUS as best
practice for central line placement.

Another limitation was that a small group of EPs
practiced at both academic and community sites within our
system. While the study only included their community
POCUS exams, these physicians may be more apt to use
POCUS due to their exposure at the academic site where
residents train in POCUS and perform frequent exams. This
may skew this physician group’s POCUS numbers in the
community, and we could not account for these few
physicians in our study group. In terms of additional
limitations related to the physician group, we were unable to
obtain retrospective information about how many studies or
how frequently the physician group was scanning from the
time of their residency graduation to the beginning of the
study or continued competency.

Lastly, another variable that could have affected the use of
POCUS in community EDs was the availability of 24-hour,
radiology-performed and interpreted ultrasound studies.
Many of our sites had a 24-hour on-site radiology
ultrasound, while others had some limited on-call access
during overnight hours. Unfortunately, there was no reliable
way to tell when radiology-based ultrasound was
unavailable. Possible reasons for community EPs’ limited use
of POCUS may be the heavier workload, absence of
trainees, and ease of access to radiology-based ultrasound
exams, especially when requested by consulting
services.

CONCLUSION

The use of point-of-care ultrasound in community EDs
demonstrates a heavy focus on the core exams in EM practice
with increased utilization by recent residency graduates.
Most studies had no quality issues with image interpretation,
image acquisition, or labeling as defined by the guidelines
within our privileging program. Our study demonstrates that
POCUS can be reliably performed in community EDs and
that as our workforce continues to shift toward more
recent residency graduates, the use of POCUS in the
community EDs will continue to grow. Building
standardized infrastructure in community sites to allow for
further use of POCUS may be advantageous for healthcare
systems.
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Introduction: Healthcare professionals frequently experience work-related fatigue, which may
jeopardize their health and put patient safety at risk. In this study, we applied a machine learning (ML)
approach based on data collected from a smartwatch to construct prediction models of work-related
fatigue for emergency clinicians.

Methods: We conducted this prospective study at the emergency department (ED) of a tertiary teaching
hospital from March 10—June 20, 2021, where we recruited physicians, nurses, and nurse practitioners.
All participants wore a commercially available smartwatch capable of measuring various physiological
data during the experiment. Participants completed the Multidimensional Fatigue Inventory (MFI) web
form before and after each of their work shifts. We calculated and labeled the before-and-after-shift score
differences between each pair of scores. Using several tree-based algorithms, we constructed the
prediction models based on features collected from the smartwatch. Records were split into training/
validation and testing sets at a 70: 30 ratio, and we evaluated the performances using the area under the
curve (AUC) measure of receiver operating characteristic on the test set.

Results: In total, 110 participants were included in this study, contributing to a set of 1,542 effective
records. Of these records, 85 (5.5%) were labeled as having work-related fatigue when setting the MFI
difference between two standard deviations as the threshold. The mean age of the participants was 29.6.
Most of the records were collected from nurses (87.7%) and females (77.5%). We selected a union of 31
features to construct the models. For total participants, CatBoost classifier achieved the best
performances of AUC (0.838, 95% confidence interval [Cl] 0.742—0.918) to identify work-related fatigue.
By focusing on a subgroup of nurses <35 years in age, XGBoost classifier obtained excellent
performance of AUC (0.928, 95% CI 0.839-0.991) on the test set.

Conclusion: By using features derived from a smartwatch, we successfully built ML models capable of
classifying the risk of work-related fatigue in the ED. By collecting more data to optimize the models, it
should be possible to use smartwatch-based ML models in the future to predict work-related fatigue and
adopt preventive measures for emergency clinicians. [West J Emerg Med. 2023;24(4)693—702.]

Volume 24, No. 4: July 2023 693 Western Journal of Emergency Medicine


http://escholarship.org/uc/uciem_westjem
https://doi.org/10.5811/westjem.58139

Applying a Smartwatch to Predict Work-related Fatigue for EHPs: Machine Learning Method

Liu et al.

INTRODUCTION

Work-related fatigue is a major concern in the workplace.
Work-related fatigue among medical personnel can affect the
health and well-being of emergency healthcare professionals
(EHP) and put patient safety at risk. ® Causes of fatigue in
the workplace may be due to either physiological factors,
such as long work shifts or heavy workload, or psychological
aspects such as stress.”’ Researchers found that if employees
worked more than 55 hours per week, the chances of getting a
stroke or coronary heart disease would increase by 33% and
13%, respectively, compared to employees whose working
hours met the 55-hour standard.® Another study showed that
doctors in Taiwan might have greater occupational pressure
and a higher depression rate (13.3%) than that found in the
general population (3.7%).” To reduce healthcare workload
and prevent human errors during clinical practice by
determining how to detect work-related fatigue earlier and
adopt preventive measures is worthy of careful study.

Numerous studies have focused on work-related fatigue;
however, most were conducted subjectively by using self-
report measures such as questionnaires, surveys, or rating
scales completed after work.'®'? Until now, few studies have
looked at objective ways of collecting real-time data from
EPs and other healthcare workers while on shift. With the
advancement of information technology and the advent of
wearable devices capable of unobtrusively collecting
real-time biosensor data without affecting the workflow of
medical staff, it is possible to develop a smartwatch-based
prediction model of work-related fatigue for EHPs. In the
past, wearable devices focused more on health monitoring
for the elderly or fall detection in patients with movement
disorders.!® Now, wearable devices are used with machine
learning (ML) to determine whether a patient has depression
or to facilitate the delivery of high-quality cardiopulmonary
resuscitation.'*'?

A recent review article by Martins et al focused on fatigue
monitoring through wearables. They retrieved a total of 612
articles in their literature search and included 60 articles for
analysis. Of the included research, the most common studies
were related to drowsiness detection for drivers (33), followed
by the detection of physical fatigue, mental fatigue, muscle
fatigue and, lastly, vigilance detection. Although four studies
focused on the healthcare domain, none looked at healthcare
professionals. Three of those studies were related to fatigue
detection for rehabilitation patients, and one examined mental
fatigue detection in a healthy population. Of the 60 studies
included in the review by Martins et al, only five reported on the
use of a smartwatch as the signal source for fatigue detection.'®

Apart from that review, one study described the use of a
wearable photoplethysmography (PPG) biosensor to
evaluate the feasibility of collecting and analyzing PPG data
for burnout in EPs while they work. Since this study showed
no significant changes in pulse rate and pulse rate variability
over the course of an EP’s academic year, it suggested that

Population Health Research Capsule

What do we already know about this issue?
Emergency healthcare professionals
frequently experience work-related fatigue,
which can impact their health and put patients
at risk.

What was the research question?

Can machine learning based on smartwatch
data predict work-related fatigue in
emergency healthcare professionals?

What was the major finding of the study?
CatBoost classifier achieved an area under the
curve of 0.838 (95% CI0.742-0.918) for
identifying work-related fatigue in study
participants.

How does this improve population health?
By using smartwatch data and machine
learning, work-related fatigue can potentially
be identified and prevented, improving patient
safety and healthcare professionals’ health.

alternative methods would have to be explored to measure
stress among EPs at work."”

A smartwatch is a wearable device with the function of
both telling time and acting as a source for collecting
physiologic data derived directly from the wearer’s body
because of its proximity to the skin. Today most of the
commercially available smartwatches claim to have the
ability to track the wearer’s health by providing data, such as
number of footsteps, heart rate, blood pressure, and oximetry
via the embedded biosensors. Although the accuracy of the
measured data derived from smartwatches varies depending
on the device manufacturer, most mainstream devices can
reliably measure heart rate, steps, and other health
evaluation indicators."®

It is reasonable to conclude that we can collect real-time
physiologic data transmitted from the smartwatch worn by
healthcare workers to build a work-related fatigue prediction
model. By combining objective data collected from a
wearable device with the subjective results of the well-
validated Multidimensional Fatigue Inventory (MFI) (filled
out by the participants as a tool for fatigue labeling),'” we
sought to apply ML approaches to construct a work-related
fatigue prediction model for emergency healthcare
professionals. We hypothesized that a smartwatch-based ML
model could serve as a reliable method to detect fatigue for
EHPs working in the emergency department (ED).
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METHODS
Study Settings

This prospective observational study was conducted
March 10-June 20, 2021 at the ED of National Taiwan
University Hospital (NTUH), a 2,400-bed, university-
affiliated, tertiary teaching hospital with a daily census of
~300 emergency visits. We recruited emergency care
professionals, including EPs, nurses, and nurse practitioners
>20 years of age, excluding anyone who could not tolerate
wearing a smartwatch. Each participant was provided with
an ASUS VivoWatch SP (ASUSTeK Inc, Taipei, Taiwan), a
commercially available smartwatch capable of measuring
heart rate, blood pressure, oxygen saturation, and footsteps
using the embedded sensors. The smartwatch also features
calorie consumption, heart rate variability (HR V), and stress
index based on proprietary algorithms not shown to the
public. Participants were not allowed to remove the
smartwatch while they were at work. Nine smartphones
(ASUS Zenfone 7) were set up in the ED, acting as gateways
to synchronize and transmit data with a private cloud via
Bluetooth protocol (Bluetooth SIG, Inc, Kirkland WA).
Each phone was paired with 50 smartwatches over the course
of the study.

The Multidimensional Fatigue Inventory

The MFT is a 20-item self-report scale designed to
evaluate five dimensions of fatigue: general fatigue; physical
fatigue; reduced motivation; reduced activity; and mental
fatigue. This instrument was originally developed in the
Netherlands for patients with cancer and chronic fatigue
and has been translated and validated in several other
languages (including Mandarin) for different
populations.'® ! Each dimension contains four items (two
items in a positive and two in a negative direction) to be
scored on a five-point Likert scale ranging from 1 (yes, that
istrue) to 5 (no, that is not true). The negative items (items 2,
5,9,10, 13, 14, 16, 17, 18, 19) must be recorded before the
scores are added up. The summation of the obtainable score
ranges from 20 (absence of fatigue) to 100 (maximum
fatigue).

For this study, the original MFI scale was translated
into a Traditional Chinese version based on previous
publications'**° (Supplementary Table 1). Participants were
asked to complete an MFI web form before and after each of
their work shifts. We calculated the differences between each
pair of work-shift scores for the subsequent ML task of
labeling work-related fatigue. We set the between-score
difference of MFI with more than 10, more than one SD, or
more than two SDs as positive labels of work-related fatigue.
The research method was approved by the institutional
review board (NTUH-REC No.: 202011024RIND) of
NTUH. All participants signed an informed consent form
before participating in the study.

The Machine-Learning Method

In addition to participants’ demographic data and the
time series data of blood pressure, heart rate, HRV,
footsteps, and calorie consumption, we retrieved the stress
index transmitted from the smartwatches to the private cloud
as the main features for constructing ML models. We used a
set of time windows (first, second, and fourth hours) and
statistical functions (eg, minimum, maximum, mean, slope,
SD, etc) to create more features as the input variables. In the
feature space we also included the one-hot-encoded (a way to
convert variables for use in ML algorithms) demographics of
the study participants. Missing data were automatically
imputed with dummy variables by the ML models. Initially,
696 features were included as the input variables for the
subsequent ML task.

We used several tree-based algorithms—including
random forest (RF), gradient boosting (GB), eXtreme
gradient boosting (XGBoost) (an open source software
library), light gradient boosting machine (LightGBM) (an
open source for a distributed gradient-boosting framework
for ML developed by Microsoft Corp, Redmond, WA), and
categorical boosting (CatBoost) classifiers—to construct the
prediction models of work-related fatigue for clinical staff in
the ED. We defined the between MFI score differences of
more than two SDs in each pair of work shifts as work-
related fatigue and used them as the binary classification
label for this study. We divided all records into two sets
chronologically, 70% of which were assigned to the training
and validation set and 30% to the test set. We used k-fold
cross-validation during the model training process by setting
k from 7 to 10 to obtain the best performances.

We adopted a two-step method as our feature selection
strategy. First, we deselected those features with high
correlation. Second, we ranked the selected features by using
entropy measures based on information gain theory.”?
Iteratively, we built our models by trying from the top fifth
important features and added one more until the last selected
features, and finally found a set of features to construct the
best models in terms of the performance of area under the
curve (AUC) measure of receiver operating characteristic
(ROC). Features of continuous data were expressed as mean
and SD (or mode and interquartile range depending on the
normality test), whereas categorical data were expressed as
counts and proportions. We also presented univariate
descriptive statistics to evaluate differences between classes
by using Student #-test, chi-squared test, Fisher exact test, or
Mann-Whitney U test depending on the distribution.

To resolve the class imbalance problem for work-related
fatigue prediction, we used the synthetic minority
oversampling technique method (SMOTE), which
oversampled the minority class during the training process.”
The selection of the models was based on the AUC
performance in the test set, which was set as the primary
evaluation metric of the study. For each model we also
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reported other performance measures, including area under
the precision-recall curve (AUPRC), accuracy, negative
predictive value (NPV), precision (or positive predictive
value [PPV]), recall (or sensitivity, or true positive rate),
specificity (true negative rate), kappa, and F-1 score, The
entropy measures for feature ranking were performed using
Weka 3.8, a collection of ML algorithms for data-mining
tasks (University of Waikato, Hamilton, New Zealand).**
Other ML analyses were performed using Python 3.8 with
the package scikit-learn 0.23.1 installed (Python Software
Foundation, Fredericksburg, VA).>

RESULTS

We included 110 participants in this study, with a set
of 1,542 effective records collected. Each participant
contributed to at least one record, ranging from 1-23 records.
Of them, 85 (5.5%) were labeled as having work-related
fatigue (two SDs as the threshold) based on our study
definition. The mean age of the participants was 29.6 years
(SD 6.3), and 77.5% of the records were for females. Most of
the collected records were from nurses (87.7%), followed by
nurse practitioners (7.7%) and EPs (4.5%) (P < 0.001). Up to
47.7% of the collected records were on the evening shift,
44.5% on the day shift, and 7.8% on the night shift (P < .001).
The characteristics of the demographic features in the study
population are shown in Table 1.

The characteristics and univariate analyses of the selected
features between participants with or without work-related
fatigue are summarized in Supplementary Table 2, shown
respectively for the training and testing sets. Based on our
feature selection strategy, finally there was a union of 31
features selected to construct the models. Of them, the work
start time was the only demographic feature selected. The
other 30 features were derived from the smartwatch, of which
11 were related to heart rate, seven to blood pressure, five to
stress index, three to HRV, three to calorie assumption, and
one related to footsteps.

The entropy measures for the ranking of the 31 selected
features are shown in Figure 1. The initially included 696
features and the percentages of data missing are shown in
Supplementary Table 3. The description of the three types of
the candidate features (demographics, sensor data from the
smartwatch, and statistical data derived from the sensor
data) are shown in Supplementary Table 4.

For total participants, the classification results (based on
the best AUC in terms of the different thresholds for
labeling), including AUC, AUPRC, appa, accuracy, F1-
score, precision (PPV), specificity, and NPV on the training
and testing sets are presented in Table 2. By adjusting the
threshold of work-related fatigue labeling from two SDs to
one SD or 20 points of the between differences of the MFI
score, here we show merely the top classifier in terms of AUC.
By using the CatBoost classifier, the best performances of
AUC and AUPRC in the test set were 0.838 (95% confidence

interval [CI] 0.742-0.918) and 0.527 (95% CI 0.344-0.699),
respectively (Figure 2). Conducting further subgroup
analysis when focused on nurses <35 years of age, XGBoost
classifier achieved the best performance in terms of AUC of
0.928 (95% CI 0.839-0.991) when setting the threshold for
work-related fatigue as two SDs. Meanwhile, other
performance measures for this subgroup are presented in
Table 3. In this model, AUPRC was 0.781 (95% CI
0.617-0.0.919) (Figure 2).

DISCUSSION

In this study we applied ML techniques to predict work-
related fatigue for clinical staff who worked at the ED in a
tertiary hospital in Taiwan. Using 31 selected features
derived from a wearable device, we successfully built ML
models capable of classifying the risk of work-related fatigue
in the ED environment. Instead of using base models like
decision tree learning, we used several tree-based algorithms
to construct the prediction models. We chose these
algorithms for their ability to manage the non-linear relation
with better performance in coping with a small amount of
data. These algorithms were also less affected by missing
values and were independent to feature scale and
normalization as well.”® While setting the work-related
fatigue threshold as two SDs difference between the
before-and-after-work MFI scores, we obtained good
discriminatory performance to predict work-related fatigue
taking AUC as the performance indicator. Of the algorithms
we used, CatBoost (AUC 0.838) outperformed RF, GB,
XGBoost, and LightGBM classifiers when applied to the
testing set for the whole cohort of participants. Since younger
participants may have been more likely to have work-related
fatigue®” and nurses made up the majority of the research
group (and their work content might be different from EPs
and nurse practitioners), we performed a subgroup analysis
by focusing on nurses <35. In this subgroup analysis, the
XGBoost classifier (AUC 0.928) outperformed the others on
the testing set in this subgroup (Figure 2).

Feature Selection Using Entropy and Information Gain
Entropy is a measure of the uncertainty or randomness in
the data. It is calculated as the sum of the negative of the
probability of each class multiplied by the logarithm of the
probability of each class. In decision tree algorithms, entropy
is used to determine how much information a feature can
provide us with in reducing the uncertainty of the target
variable.”* The entropy is zero when all the instances in a set
belong to the same class and is maximum when the instances
are equally divided among all classes. Information gain is a
measure of how much a particular feature helps in reducing
the uncertainty of the target variable. In other words, it tells
us how useful a particular feature is in classifying the target
variable. Information gain is calculated by subtracting the
weighted average entropy of the target variable after the
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Table 1. Characteristics of the demographic features in the study population.

Total Training cohort Testing cohort
Variables (features) (N=1,542) (n=1,079) (n=463) P value
Gender .07
Female 1,195 (77.5) 850 (78.8) 345 (74.5)
Male 347 (22.5) 229 (21.2) 118 (25.5)
Age, mean (SD) 29.6 (6.3) 29.6 (6.4) 30.5 (3.5) 848
Role <.001
Doctor 70 (4.5) 38 (3.5) 32 (6.9)
Nurse practitioner 119 (7.7) 104 (9.6) 15 (3.2)
Nurse 1353 (87.7) 937 (86.8) 416 (89.8)
Work type <.001
Night shift 121 (7.8) 34 (3.2) 87 (18.8)
Evening shift 735 (47.7) 519 (48.1) 216 (46.7)
Day shift 686 (44.5) 526 (48.7) 160 (34.6)
Work hours, mean (SD) 8.3 (0.8) 8.2(0.7) 8.4 (1.0) <.001
Seniority®, mean (SD) 6.3 (5.1) 6.4 (5.1) 5.3 (6.7) .76
Day of week .012
Monday 222 (14.4) 171 (15.8) 51 (11.0)
Tuesday 232 (15.0) 170 (15.8) 62 (13.4)
Wednesday 249 (16.1) 153 (14.2) 96 (20.7)
Thursday 222 (14.4) 153 (14.2) 69 (14.9)
Friday 213 (13.8) 155 (14.4) 58 (12.5)
Saturday 198 (12.8) 135 (12.5) 63 (13.6)
Sunday 206 (13.4) 142 (13.2) 64 (13.8)
Work start time <.001
7:00 Am 60 (3.9) 53 (4.9) 7 (1.5)
7:30 Am 569 (36.9) 437 (40.5) 132 (28.5)
8:00 Am 44 (2.9) 29 (2.7) 15 (3.2)
9:00 Am 13 (0.8) 7 (0.6) 6 (1.3)
2:30 Pm 57 (3.7) 49 (4.5) 8 (1.7)
3:30 Pm 678 (44.0) 470 (43.6) 208 (44.9)
8:00 pPm 26 (1.7) 9 (0.8) 17 (3.7)
11:30 pPm 95 (6.2) 25 (2.3) 70 (15.1)

SWe used the Student t-test as the statistical method to compare the variable age and chi-squared test for remaining variables.
*Seniority means years of working as a healthcare professional.

feature is used for classification from the entropy of the target  for the last 1-hour time interval” and the relatively higher

variable before the feature is used. The feature with the information gain of 0.036543 given by the feature “minimum
highest information gain is chosen as the root node of the  of systolic pressure divided by diastolic pressure for the first
decision tree. 4-hour time interval.” In summary, entropy and information

We used entropy and information gain as a method of gain could be used to determine the best feature to use for
feature selection (instead of the commonly used univariate  classification, with the goal of reducing the uncertainty of the
analysis), given its ability to rank the features in the order of target variable and maximizing the information gain.
their respective information gains, so that we could select
features based on the threshold in the ML algorithms. As Comparison with Previous Studies
shown in Figure 1, we can see the relatively low information Work-related fatigue might have both physical and
gain of 0.00525 given by the feature “maximum of heart rate  psychological adverse effects on ED clinical staff, which

Volume 24, No. 4: July 2023 697 Western Journal of Emergency Medicine



Applying a Smartwatch to Predict Work-related Fatigue for EHPs: Machine Learning Method

Liu et al.

Information Gain of Features

Maximum of heart rate for the last 1-hour time interval Ji0-000525 = Information Gain
Standard deviation of heart rate for the last 1-hour time interval Jli0-000566
Slope of linear regression of heart rate for the last 1-hour time interval Jili0-000921
Sum of calorie for the last 4-hour time interval JIlll0-001384
Standard deviation of HRV for the last 1-hour time interval 0.001955
Slope of linear regression of systolic pressure for the first 4-hour time interval 0.002831
Slope of linear regression of systolic pressure divided by diastolic pressure for the first 4-hour time interval 0.002831
Standard deviation of HRV for the first 4-hour time interval 0.00285
Standard deviation of stress for the last 1-hour time interval 0.002954
Slope of linear regression of heart rate for the first 4-hour time interval 0.00319
Maximum of stress for the first 1-hour time interval 0.003337
Slope of linear regression of stress for the first 4-hour time interval 0.003357
Standard deviation of heart rate for the first 4-hour time interval 0.003397
Standard deviation of stress for the first 4-hour time interval 0.003592
Minimun of heart rate for the first 4-hour time interval 0.003619
Maximum of heart rate for the first 4-hour time interval 0.003619
Slope of linear regression of heart rate for the first 1-hour time interval 0.004671
Standard deviation of heart rate for the first 1-hour time interval 0.005753
Maximum of heart rate for the first 1-hour time interval 0.006266
Minimun of heart rate for the first 1-hour time interval 0.006266
Sum of steps for the first 1-hour time interval 0.006543
Sum of calorie for the first 4-hour time interval 0.008767
Work start time 0.012323
Sum of calorie for the first 1-hour time interval 0.012602
Maximum of systolic pressure divided by diastolic pressure for the last 1-hour time interval 0.014614
Minimun of stress for the first 1-hour time interval 0.014787
Minimun of HRV for the first 1-hour time interval 0.015196
Minimun of systolic pressure divided by diastolic pressure for the last 1-hour time interval 0.028627
Minimun of systolic pressure divided by diastolic pressure for the first 1-hour time interval 0.034233
Minimun of systolic pressure divided by diastolic pressure for the last 4-hour time interval 0.036137
Minimun of systolic pressure divided by diastolic pressure for the first 4-hour time interval 0.036543
0.000 0.605 0010 0015 0020 0025 0630 0035

Figure 1. Feature importance ranked by the information gain (entropy). Arranged in an ascending order (from top to bottom), the relatively low
information gain of 0.00525 was given by the feature of “maximum of heart rate for the last 1-hour time interval” and the relatively higher
information gain of 0.036543 was given by the feature “minimum of systolic pressure divided by diastolic pressure for the first 4-hour time

interval.”

Table 2. Performance measures for the total participants.

Total participants

Training Testing

Threshold 2 SDs 1SD 20 2 SDs 1SD 20

(=35.8) (=17.9) (=35.8) (=17.9)
Model CatBoost GradientBoosting XGBoost CatBoost GradientBoosting XGBoost
Positive count 57 163 277 28 46 96
AUC 1 1 0.996 0.838 0.759 0.647
AUPRC 0.991 0.998 0.989 0.527 0.43 0.354
F1 0.837 0.979 0.953 0.5 0.372 0.352
Kappa 0.829 0.975 0.937 0.477 0.288 0.182
Sensitivity 0.719 0.982 0.96 0.393 0.457 0.354
Specificity 1 0.996 0.981 0.989 0.89 0.828
PPV 1 0.976 0.947 0.688 0.313 0.351
NPV 0.985 0.997 0.986 0.962 0.937 0.831
Accuracy 0.985 0.994 0.976 0.952 0.847 0.73

AUC, area under the receiver operating characteristic curve; AUPRC: area under the precision recall curve; PPV, positive predictive value;
NPV, negative predictive value.
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A) ROC Curve Analysis for the Training Set B) ROC Curve Analysis for the Testing Set
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Figure 2. Performance measures of the best machine learning model in terms of AUC and AUPRC for all samples and for subgroup of nurses
<35 years in age. (A) AUC on the training cohort (B) AUC on the testing cohort (C) AUPRC on the training cohort (D) AUPRC on the testing
cohort. AUC, area under the receiver operating characteristic (ROC) curves; AUPRC, area under the precision recall curve.

could lead to harmful events both for them and their patients.
Until now, previous research studies for work-related fatigue
in healthcare practitioners were mostly conducted in the
form of a questionnaire survey rather than real-time
monitoring.'®"'? With the advancement of wearable devices
and the development of artificial intelligence in medicine,
novel technology may facilitate real-time identification of
work-related fatigue in the healthcare domain. However,
previous studies using wearable monitoring methods

have focused more on drowsiness detection for drivers’
occupational health, or fatigue detection for rehabilitation
patients rather than for healthcare professionals.'® With the
combination of wearable technology and ML algorithms,
these models were considered to perform better than
traditional methods of detecting fatigue. However, little was
known about the data quality during the phase of model
development.'® In this study, we successfully constructed ML
models based on a smartwatch to identify work-related

fatigue, which can serve as a basis to implement a work-
related fatigue prediction model for emergency healthcare
professionals.

Interpretation of Current Study

In addition to self-reported symptoms, the autonomic
nervous system, especially HRV, was thought to be an
indicator related to work-related fatigue.”® In our study,
of 31 features selected to construct the ML models, three
features were related to HRV, 11 to heart rate, seven to blood
pressure, five to stress index, three to calorie assumption, and
one was related to footsteps.

Our study included 1,542 before-and-after MFI scales
completed by participants who wore a smartwatch while on
shift from March 10-June 20, 2021. Of the participants, 85
(5.5%) showed work-related fatigue and were judged to have
work-related fatigue by our study definition. The training/
validation and testing sets were divided chronologically by a
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Table 3. Performance measures for the subgroup of nurses younger than 35 years old.
Nurses <35 years old
Training Testing
Threshold 2 SDs 18D 20 2 SDs 18D 20
(=38.2) (=19.1) (=38.2) (=19.1)
Model XGBoost RandomForest XGBoost XGBoost RandomForest XGBoost
Positive count 41 97 174 19 34 66
AUC 0.996 0.998 0.928 0.928 0.813 0.738
AUPRC 0.955 0.989 0.881 0.781 0.609 0.577
F1 0.905 0.926 0.75 0.556 0.429 0.462
Kappa 0.899 0.913 0.685 0.515 0.328 0.357
Sensitivity 0.927 0.969 0.638 0.789 0.618 0.364
Specificity 0.992 0.98 0.979 0.928 0.837 0.939
PPV 0.884 0.887 0.91 0.429 0.328 0.632
NPV 0.995 0.995 0.889 0.985 0.944 0.838
Accuracy 0.988 0.978 0.893 0.919 0.811 0.811

AUC, area under the receiver operating characteristic curve; AUPRC, area under the precision recall curve; PPV, positive predictive value;

NPV, negative predictive value.

ratio of 70:30 to simulate a prospective, randomized
controlled trial. Our study achieved good AUC results for all
populations and obtained excellent performance in the
subgroup analysis for nurses <35 years old.

The rate of work-related fatigue in our population was low
(5.5%), which does not coincide with previously reported rates
of burnout for EPs. As addressed in two review articles, EPs’
burnout rates were estimated to be 25-60% depending on the
study.””** However, most of the reviewed studies focused on
research papers that used the Maslach Burnout Inventory
(MBI) to assess the prevalence of burnout. Although the
MBI is a well-validated tool and addresses three scales
(emotional exhaustion, depersonalization, and personal
accomplishment), it mainly focuses on the psychological
aspect of burnout rather than the five dimensions of fatigue per
the MFI, which we used in our study.

In addition to AUC, we evaluated a series of performance
measures in our constructed models, including accuracy,
NPV, PPV (precision), sensitivity (recall), specificity, kappa,
and F1 score (Tables 2 and 3). Precision refers to how often
the predictions for positive class are true, while recall refers to
how accurately our model can retrieve the relevant records.
The class imbalance problem exists in this study. The
incidence of work-related fatigue is only 5.5% in our study.
Although we obtained an extremely high specificity value
(0.828 t0 0.989) and NPV (0.831 to 0.962) in the constructed
ML models for all populations, our results showed that the
sensitivity values (0.354 to 0.457), precision (0.313 to 0.688),
and AUPRC (0.354 to 0.527) were relatively low (Table 2).
This implies that we must pay more attention to the clinical
staff with predicated work-related fatigue, rather than those
without.

Due to the excellent performances in specificity and NPV,
our ML models may also be used as a tool for identifying
clinical staff who are not at risk for work-related fatigue.
When such a high specificity tool yields a positive prediction,
we can confidently rule in the risk of work-related fatigue for
this EP or nurse. When we focused on nurses <35 years old,
our prediction models showed some degree of improvement
depending on the models we used, which means that different
healthcare professionals may have different patterns of
work-related fatigue (Table 3).

Feasibility for Clinical Application

Work-related fatigue would exert both physical and
psychological stress on clinical staff, which could further lead
to harmful events to healthcare professionals and patients as
well. From the previous research, work-related fatigue was
mainly reported in a form of a questionnaire survey rather
than detection in a timely fashion.'*"'> With our constructed
ML model, work-related fatigue could be monitored and
documented in real time, and even in the early period of the
work shift because many of the 31 selected features were
extracted in the first one-hour or four-hour time interval
(Figure 1). When clinical staff are thought to have work-
related fatigue predicted by our model, we should try to
understand their physical and psychological health and
initiate risk assessment and preventive measures.

Moreover, we can even adjust and systemize the demand of
the workforce according to the frequency of the positive
output of work-related fatigue. Work-related fatigue may
result in a workforce shortage because of sick leave or
resignations.”’ An insufficient workforce could lead to
increasing work-related fatigue due to additional stress from
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having to share a greater workload or unfamiliarity with the
work to be done. To escape the vicious circle, detecting clinical
staff who have work-related fatigue and then adjusting
workforce demand flexibly is of paramount importance for the
medical personnel in the ED and their patients.

LIMITATIONS

There are limitations to this study. First, we labeled work-
related fatigue by using a self-assessment scale, the MFI,
which could be subjective to reporting bias. However, the
bias may have been minimal since MFI is a well-validated
tool worldwide.?’ ! Second, this study was conducted in an
ED of a single, tertiary teaching hospital with a small sample
size that included only a few overnight workers (7.8%), and
focused mostly on nurses who were <35 years in age (the
predominant nurse group working in our ED). Selection bias
may have been introduced since participants were enrolled
voluntarily and not all types of clinical staff in the ED were
enrolled. For the generalizability of the models, further study
may be required to collect more data from diverse medical
staff not included in this study.

Third, because of the low positivity rate of work-related
fatigue in our population, our constructed ML models
encountered the problem of imbalanced classification and
false negatives.3 2 To obtain better performances, we used the
SMOTE method during the model training process to
balance the dataset. In addition, we evaluated the prediction
performances of our models with most of the available
performance measures, including AUC, AUPRC, precision,
and recall, thereby avoiding over-interpretation by any of the
results. Fourth, our models achieved perfect performance
(AUC near one) in the training set but obtained only
excellent performance in the testing set, and that raised the
concern of overfitting. Such overfitting concern can also be
seen in the results of high variance (large confidence interval)
in the prediction model we built. In our next step, we plan to
collect more data and adopt more robust algorithms before
our model can be generalizable to the target population.

Fifth, we evaluated only the short-term, work-related
fatigue for a shift given that we labeled it by using the
between MFI difference as the labeling method. Further
study is needed to investigate the method that could measure
the longitudinal fatigue, stress, or burnout effects of working
in the ED. Finally, due to the policy of intellectual property
protection in the consumer electronics industry, the product
manufacturer would not disclose any detail related to the
data quality. We believe that even though the accuracy of the
signal derived from the sensor of the smartwatch is uncertain,
the trend and changes of the signal can still serve as the
features for building a fatigue-detection model.

CONCLUSION
We successfully constructed smartwatch-based, machine
learning models to predict work-related fatigue with great

discrimination ability based on the features monitored by a
smartwatch. Implementation of this tool may be useful to
identify ED clinical staff at risk of work-related fatigue.
Given the small sample size in this study, more data
collection and further prospective validation to determine
the effectiveness of usage of this prediction model will be
necessary before it can be applied in daily clinical practice.
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Introduction: Emergency departments (ED) employ many strategies to address crowding and prolonged
wait times. They include front-end Care Initiation and clinician-in-triage models that start the diagnostic and
therapeutic process while the patient waits for a care space in the ED. The objective of this study was to
quantify the impact of a Care Initiation model on resource utilization and operational metrics in the ED.

Methods: We performed a retrospective analysis of ED visits at our institution during October 2021.
Baseline characteristics were compared with Chi-square and quantile regression. We used t-tests to
calculate unadjusted difference in outcome measures, including number of laboratory tests ordered and
average time patients spent in the waiting room and the ED treatment room, and the time from arrival until
ED disposition. We performed propensity score analysis using matching and inverse probability
weighting to quantify the direct impact of Care Initiation on outcome measures.

Results: There were 2,407 ED patient encounters, 1,191 (49%) of whom arrived during the hours when
Care Initiation was active. A total of 811 (68%) of these patients underwent Care Initiation, while the
remainder proceeded directly to the main treatment area. Patients were more likely to undergo Care
Initiation if they had lower acuity and lower risk of admission, and if the ED was busier as measured by the
number of recent arrivals and percentage of occupied ED beds. After adjusting for patient-specific and
department-level covariates, Care Initiation did not increase the number of diagnostic laboratory tests
ordered. Care Initiation was associated with increased waiting room time by 1.8 hours and longer time
from arrival until disposition by 1.3 hours, but with decreased time in the main treatment area by 0.6 hours,
which represents a 15% reduction.

Conclusion: Care Initiation was associated with a 15% reduction in time spent in the main ED treatment area
butlonger waiting room time and longer time until ED disposition without significantly increasing the number of
laboratory studies ordered. While previous studies produced similar results with Care Initiation models
accessing all diagnostic modalities including imaging, our study demonstrates that a more limited Care
Initiation model can still result in operational benefits for EDs. [West J Emerg Med. 2023;24(4)703—709.]

INTRODUCTION and worse outcomes."> This has been exacerbated by
Emergency departments (ED) often experience significant  increasing numbers of admitted patients boarding in the ED
crowding, which can lead to prolonged patient wait times while waiting for an inpatient bed. These inpatient boarders
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consume ED resources including beds and staff and slow the
department’s ability to manage newly arriving patients.>*
Multiple strategies have been employed by EDs across the
country to prevent delays in care, including the use of Care
Initiation and clinician-in-triage models.”*°

Care Initiation and clinician-in-triage models involve
placing an emergency physician or physician assistant (PA)
at the point of triage who can rapidly screen patients and
determine initial plans of care.” The clinician is often
empowered to treat and directly discharge patients with
straightforward complaints and initiate evaluation and
treatment for patients with more complex complaints.®
Multiple studies in the literature describe single-site
implementation of these models in different ED settings,””
but their impact may depend on capabilities and resources
dedicated to these front-end models and may also depend on
specific characteristics of the individual sites, such as patient
populations, staffing levels, and bottlenecks in care.’
Moreover, their primary focus has been on operational
metrics such as left without being seen (LWBS) rates,
door-to-clinician time, and ED length of stay,'* and few of
these studies attempted to quantify the effect of Care
Initiation models on utilization of ED resources.

The Care Initiation system at our institution differs from
many others in that it is restricted to laboratory diagnostic
testing and is deployed at an academic medical center with a
highly complex transplant and oncologic population. Our
objective in this study was to assess the impact of Care
Initiation at our institution by comparing the number of
diagnostic tests ordered and to assess whether this
strategy offers the same operational improvements seen
in other studies.

11

METHODS
Study Design and Setting

We performed a retrospective cohort study of patients
presenting to our academic ED in the Northeastern United
States in the month of October 2021. The ED is a Level I
trauma center, comprehensive stroke center; it is affiliated
with a comprehensive oncologic treatment center and had an
annual census of ~65,000 ED visits in 2021. The study was
approved by the institutional review board (Protocol
2022P000264) and performed according to
STROBE guidelines."*

The Care Initiation program in the ED was implemented
in January 2021 and was designed to start laboratory
work-up including blood and urine studies on waiting room
patients. The program operated from noon to midnight on
weekdays and was staffed by a PA with at least two years of
experience working in the ED. The PA would screen all
triaged patients in the waiting room and based on their
clinical evaluation would order lab studies based on what
they determined would be needed as part of the ED work-up.
The required blood and urine samples would be obtained and

Population Health Research Capsule

What do we already know about this issue?
Many emergency departments (ED) have
implemented Care Initiation to start the
diagnostic work-up of patients while they are
still in the waiting room.

What was the research question?

We analyzed how Care Initiation impacts the
number of lab orders and ED operational
metrics.

What was the major finding of the study?
Care Initiation did not increase lab order
numbers and was associated with 0.6 fewer
hours in an ED bed.

How does this improve population health?
Care Initiation can help address ED capacity
constraints without significantly increasing
the cost of care.

the patient returned to the waiting room, where the patient
continued to wait for a care space in the ED (Figure 1). The
Care Initiation PA was not authorized to order radiologic
studies in this program. When Care Initiation was not active,
patients would wait in the waiting room until an open care
space was available in the ED as per usual care.

Outcome Measures and Data Collection

We obtained data were obtained from the electronic
health record (Epic Systems Corporation, Verona, WI) for
all ED encounters at our institution in October 2021. The ED
encounters were categorized based on whether Care
Initiation was active and whether the encounter proceeded
through the Care Initiation program. We excluded ED
encounters in which patients arrived via emergency medical
services (ground or air) or no lab work was ordered as they
were not considered for Care Initiation at triage. Individual
patient variables included patient age, gender, race/ethnicity,
and Emergency Severity Index (ESI). Operation-level
variables included number of ED arrivals in the prior four
hours at time of patient presentation and percentage of ED
bed occupancy at time of ED presentation. Timestamps were
obtained for each patient encounter, which included ED
arrival, ED rooming, and ED disposition. Primary outcome
variables included the number of diagnostic lab tests ordered
prior to ED disposition and the length of time the patient
spent in the main ED. The lab tests included were compiled
from a list of the 25 most frequently ordered lab tests in the
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ED Arrival
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appropriate
for Care
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Patient evaluated
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Figure 1. Care Initiation model.

ED at our institution (Supplement 1). Secondary outcome
variables included ED waiting time and time from ED arrival
to ED disposition.

Data and Statistical Analysis

We analyzed data at the encounter level and performed
statistical analyses in Stata 15 (StataCorp, College Station,
TX). Comparisons between continuous variables were
calculated for demographic variables using medians and
quantile regressions and for outcome variables using Student
t-tests. We calculated comparisons between categorical
variables using chi-square tests, and we used logistic
regression to calculate the unadjusted and adjusted treatment
effect of Care Initiation. Because of the observational nature
of the data and unequal probability of selection for Care
Initiation, which can introduce bias, we performed several
sensitivity analyses. Propensity score matching was
performed based on patient age, gender, ESI, number of ED
arrivals within the prior four hours, and percentage
occupancy of ED beds as covariates in a logistic model to
quantify the matched effect of Care Initiation on outcome
measures. Additional sensitivity analysis of the outcome
measures was performed using inverse probability weighting.

RESULTS

Excluding patients who arrived via EMS, there were 2,407
ED patient encounters at our institution where lab testing
was ordered (Table 1). Of those 2,407 encounters, 1,191
occurred when the Care Initiation program was active, and
811 (68%) underwent Care Initiation while the other 380
encounters (32%) proceeded directly to the ED. Among
patients who arrived during Care Initiation hours, patients

Available bed
in main ED?

PA performs screening
evaluation and orders
diagnostic labs

Care Initiation
Active?

RN performs lab draw

Patient to waiting room. Move to

main ED when bed available.

Expedite movement for critical lab
result or clinical deterioration

who underwent Care Initiation were more likely to be female
(65% vs 54%), had lower acuity by ESI (median 3 vs 2), and
were less likely to be admitted to the hospital (37% vs 45%)
(P < 0.05 for all comparisons). Patients were also more likely
to bypass Care Initiation when there were fewer ED arrivals
in the prior four hours (medians 61 vs 64) and when the
percentage of occupied ED beds was lower (median 85% vs
86%) (P < 0.05 for all comparisons). Moreover, patients who
arrived during Care Initiation hours were more likely to be
White than Black and tended to have higher acuity by ESI
and rate of admission compared to patients who arrived
outside Care Initiation hours. Outside Care Initiation hours,
there also tended to be fewer arrivals in the prior four hours
and a smaller percentage of occupied ED beds.

Patients who proceeded through Care Initiation had fewer
lab tests ordered prior to ED disposition than patients who
proceeded directly to the main treatment area (6.8 vs 7.3 lab
orders, P <0.01). This difference was not statistically
significant after accounting for patient-specific variables of
age, gender, and ESI acuity (Table 2). Patients who arrived
during Care Initiation hours had more lab tests ordered
than those who arrived outside of Care Initiation hours
(7.0 vs 6.5, P <0.01).

Patients who experienced Care Initiation had a significantly
longer time in the waiting room (3.2 vs 1.2 hours, P <0.01)
and longer time from ED arrival to ED disposition (6.7 vs 5.1
hours, P <0.01) compared to patients who did not proceed
through Care Initiation (Table 3). These differences decreased
in magnitude but persisted even after adjusting for patient-
specific variables of age, gender, and ESI acuity. However,
they had a shorter length of time spent in the main ED
treatment area (3.6 vs 3.9 hours, P <0.01), and this persisted
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Table 1. Patient demographics.

Patients arriving during Care Initiation hours

Patients arriving outside Care
Initiation hours

Patients proceeding through

Patients proceeding

Care Initiation directly to main ED All patients
Number of patients (N) 811 380 1,216
Age: median (IQR) 49 (32, 66) 53 (34, 69) 51 (33, 66)
Gender: N (%)

Female 530 (65)* 206 (54)* 746 (61)

Male 281 (35)* 174 (46)* 470 (39)
Race: N (%)

Asian 34 (4) 12 (3) 48 (4)

Black 138 (17) 63 (17) 280 (23)

White 473 (58) 238 (63) 646 (53)

Other/multiple 166 (20) 67 (18) 242 (20)
Ethnicity: N (%)

Hispanic 157 (19) 75 (20) 256 (21)

Non-Hispanic 654 (81) 305 (80) 960 (79)
ESI Acuity: N (%)

1 0 (0)* 4 (1)* 0 (0)

2 303 (37)* 233 (61)* 509 (42)

3 496 (61)* 128 (34)* 660 (54)

4 12 (1) 14 (4)* 45 (4)

5 0 (0)* 1 (0)* 0 (0)
Number of ED arrivals in the prior 4 64 (59, 71)* 61 (52, 69)* 38 (24, 53)
hours: median (IQR)

Percentage ED bed occupancy 86 (83, 89)* 85 (81, 89)* 69 (59, 76)
at ED arrival:

median percentage (IQR)

ED disposition: N (%)

Admission 301 (37)* 170 (45)* 384 (32)

ED observation 501)" 12 (3)* 23 (2)

Discharge 505 (62)* 198 (52)* 809 (67)

*P < 0.05.

ED, emergency department; IQR, interquartile range; ES/, Emergency Severity Index.

after accounting for patient-specific variables of age, gender,
and ESI acuity. During hours when Care Initiation was not
active, patients experienced shorter length of time in the
waiting room (1.2 vs 2.5 hours, P <0.01) and less time from
arrival to ED disposition (5.4 vs 6.2 hours) but longer time in
the main treatment area (4.2 vs 3.7 hours, p<0.01).

Given intrinsic differences between patient groups based on
time of arrival and whether they proceed through Care
Initiation, we performed propensity score analysis with
matching and inverse probability weighting to evaluate the
direct impact of Care Initiation on outcome measures. After
matching patients based on individual patient factors of age,

gender, and ESI and based on ED-level operational variables
of number of ED arrivals in prior four hours and percentage
occupancy of ED beds, we found that Care Initiation did not
significantly affect the number of lab studies ordered.
However, Care Initiation did significantly impact time metrics
for patients by on average shortening time in the main
treatment area for patients by 0.6 hours (P <0.01) and
lengthening time in the waiting room by 1.8 hours (P < 0.01)
and time from arrival to ED disposition by 1.3 hours

(P <0.01). This overall shortened the length of time that
patients occupied a bed in the ED by 15%. Covariate balance
was acceptable based on standardized differences and variance
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Table 2. Study outcome measures without cohort matching.

Patients arriving during Care
Initiation hours

Patients arriving
outside Care
Initiation hours

Patients Patients

proceeding through proceeding directly

Care Initiation Care Initiation
unadjusted average adjusted average
treatment effect: treatment effect:

Care Initiation: to main ED: All patients: unadjusted ATE adjusted ATE

average (SD) average (SD) average (SD) (95% Cl) (95% Cl)
Number of patients (N) 811 380 1216 1191 1182
Number of lab orders 6.8 (2.8)* 7.3 (3.8)* 6.5 (3.2) -0.6 -0.3
prior to ED disposition (—=1.0 to -0.1) (-0.8 t0 0.1)
Waiting room time in 3.2 (1.6)* 1.2 (1.6)* 1.2 (1.4) 2.0 1.7
hours (1.8t0 2.2) (1.510 1.9)
Time in main ED in 3.6 (2.0)* 3.9 (2.1)* 4.2(2.1) -0.4 -0.5
hours (0.6 to -0.1) (-0.8t0 0.2)
Total time from arrival 6.7 (2.6)* 5.1 (2.6)* 5.5 (2.5) 1.6 1.2
to disposition in hours (1.0t0 1.9) (0.8 to 1.5)

**p < 0.05.

ED, emergency department; ATE, average treatment effect; C/, confidence interval.

ratio (Supplement 2). Repeating this analysis using inverse
probability weighting produced similar results (Table 3).

DISCUSSION

Emergency departments considering the implementation
of Care Initiation and clinician in triage often have concerns
that these processes will increase the overall number of lab
tests ordered for a patient. This concern is understandable, as
emergency clinicians try to anticipate the likely diagnostic
work-up after performing only a brief assessment of the
patient. In our study, Care Initiation did not significantly
increase the number of lab orders before ED disposition,
even after propensity score matching of patient cohorts. We
found no broad consensus in previous literature on this topic.
When Care Initiation is applied to a broad population, some
studies suggest that it is associated with more diagnostic

Table 3. Propensity score and inverse probability weighting analysis.

testing including radiology imaging.'"'* Other studies
focusing specifically on patients with abdominal pain have
found either no difference or higher use of diagnostic
imaging.'>'® There may also be substantial differences
depending on the type of clinician (emergency physician vs
advanced practice practitioner [APP] vs triage nurse)
performing this Care Initiation role. Two studies found that
triage nurses order more tests than physicians,'”'® while
another showed no differences in total number of tests
between APPs compared to physicians.'” Our study,
although limited to a front-end model that involves a PA
ordering only lab tests, did not show an increased utilization
of laboratory diagnostic testing for patients who proceed
through Care Initiation even after accounting for patient-
specific factors through propensity score matching. Our
results support the role of APPs in Care Initiation and

Propensity score matching

Inverse probability weighting

Average treatment effect of

Average treatment effect of

Care Initiation (95% ClI) P-value Care Initiation (95% ClI) P-value
Number of lab orders prior to ED -0.2 (-0.7 t0 0.3) 0.39 -0.4 (-0.9t0 0.1) 0.1
disposition: average (SD)
Waiting room time in hours: average (SD) 1.8 (1.3 10 2.0) <0.01 1.6 (1.4101.9) <0.01
Time in main ED in hours: average (SD) —-0.6 (-0.9 to -0.3) <0.01 -0.5 (-0.8t0 -0.2) <0.01
Total time from arrival to disposition in 1.3 (0.9 t0 1.6) <0.01 1.1 (0.8 to 1.5) <0.01

hours: average (SD)

ED, emergency department; C/, confidence interval.

Volume 24, No. 4: July 2023

707

Western Journal of Emergency Medicine



Impact of Care Initiation Model on ED Orders and Operational Metrics

Lee et al.

provide reassurance against overutilization of diagnostic
resources, although further monitoring particularly with
regard to radiology is warranted based on the literature.

We were able to show that Care Initiation shortened the
length of time patients spend in an ED bed by 0.6 hours,
which is significant given this represents a 15% reduction.
However, this came at the cost of increasing a patient’s total
time in the ED until disposition, mostly due to longer time
in the waiting room. This is consistent with previous
literature that showed shorter length of time in an ED bed
but a longer time until disposition”’ when clinicians in triage
initiate ED work-up. This is desirable for most EDs as they
are able to use time in the waiting room to advance care
while minimizing time in an ED bed, which is a scarcer
resource. Furthermore, it is significant that while most
previous studies observed this reduction of time in an ED
bed when the triage clinician had full access to all lab
and imaging tests including computed tomography, we
were able to demonstrate a similar effect through lab
orders alone.

This is notable because waiting for diagnostic imaging
resources is often an operational bottleneck that is part of the
“critical path” for many patients,” and there may also be
logistic challenges for patients in the waiting room to join the
queue for diagnostic imaging. These advantages of Care
Initiation are in addition to improving other common
ED metrics such as reducing door-to-clinician time and
LWRBS rates, which have been extensively studied in
the literature.”' >

Care Initiation may also have additional benefits for
patients who do not go through the process itself. Our data
suggests that even the patient cohort who bypassed Care
Initiation experienced shorter time in an ED bed before
disposition compared to when Care Initiation was not active.
This may be because faster throughput of Care Initiation
patients through ED beds allows resources to be focused on
higher acuity patients. Moreover, having a clinician in triage
may allow more frequent reassessment of waiting room
patients and identification of those who may decompensate
after spending several hours waiting with relatively
infrequent monitoring.

LIMITATIONS

There are several limitations to our study. First, this was a
single-center, retrospective cohort study that examined ED
encounters occurring over the span of a month and used an
institutional-specific form of Care Initiation. Our data,
therefore, may not be applicable to all EDs despite sharing
many similarities with other models. We have since
transitioned toward a Care Initiation model designed to
discharge patients directly from the Care Initiation area,
which will be the subject of further study. We were also
limited in the scope of our data to after deployment of Care
Initiation; additional analyses could be performed when

comparing pre- and post-implementation outcomes.
Moreover, propensity score matching can introduce
additional bias into the dataset, but this is most likely
ameliorated by reproducing the same results with inverse
probability weighting methodology. Finally, our results are
likely not applicable to very high-acuity or low-acuity
patients due to their deliberate exclusion from Care Initiation
models, which is a common practice in EDs across

the country.

CONCLUSION

Overall, Care Initiation at our institution did not
significantly increase the number of lab diagnostic tests
ordered and resulted in shortening the average length of time
spent in an ED bed by 0.6 hours, which is 15% of the average
time to ED disposition. Although every ED faces unique
challenges in throughput and efficiency, implementation of
Care Initiation and other clinician-in-triage programs may
offer some relief especially in EDs with prolonged wait times
and significant crowding.
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Introduction: Prescribing of buprenorphine and naloxone in the emergency department (ED) has been
shown to be an effective intervention. The purpose of this study was to determine the frequency

of prescribing of naloxone and buprenorphine and the sub-groups that may be more or less likely to
receive treatment.

Methods: We used a national electronic health record database to identify patients with opioid poisoning
or overdose presenting between January 2019—December 2021. Patients who were prescribed
naloxone or buprenorphine were identified in this dataset and then further segmented based on self-
identified gender, age, racial and ethnic identity, income categories, and social vulnerability index in order
to identify sub-groups that may be less likely to be prescribed treatment.

Results: We found 74,004 patients in the database whom we identified as presenting to the ED with an
opioid poisoning or overdose. Overall, 22.8% were discharged with a prescription for naloxone, while
0.9% of patients were discharged with buprenorphine products. Patients were less likely to receive
naloxone prescriptions if they were female, White or Pacific Islander, non-Hispanic, not between the ages
of 18-65, and non-English speaking. We found the same pattern for buprenorphine prescriptions except
that the results were not significant for ethnicity and English-speaking.

Conclusion: Despite evidence supporting its use, buprenorphine is not prescribed from the ED in a
substantial proportion of patients. Naloxone is prescribed to a higher percentage, although still a minority of
patients receive it. Some sub-groups are disadvantaged in the prescribing of these products. Further study
may assist in improving the prescribing of these therapies. [West J Emerg Med. 2023;24(4)710-716.]

INTRODUCTION

Since the onset of the COVID-19 pandemic in 2020, the
opioid overdose crisis has worsened with over 100,000 deaths
in the United States between May 2020-April 2021, a grim
28.5% increase from the prior year.'* The emergency
department (ED) is a vital entry point into the healthcare
system for patients seeking care for opioid use disorder
(OUD) and its associated complications and offers a critical
opportunity to provide lifesaving interventions such as
medication to treat opioid use disorder (MOUD) and take-
home naloxone.

Highly effective medications approved by the US Food
and Drug Administration to treat and reduce the harmful
effects of OUD and illicit opioid use are available but
underused, and they are often inaccessible to people who use
opioids. The MOUD with buprenorphine or methadone is
evidence-based, well tolerated, retains people in treatment,
reduces illicit opioid use at high doses, and reduces
mortality.*>*” Treatment for OUD initiated in the ED is
feasible, leads to decreased illicit drug use and increased long-
term retention and engagement when paired with follow-up
addiction treatment services.*’ Despite an abundance of
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evidence, less than 35% of adults with OUD received MOUD
treatment in 2019 across all treatment settings.'°

Take-home naloxone is another critical tool to reduce
overdose mortality and requires minimal training to be used
effectively.'"'? Despite supporting evidence, studies indicate
that take-home naloxone access is poor, with fewer than half
of overdose patients receiving a prescription for the
medication within one healthcare system and only one of 13
patients receiving a prescription nationally.'*'* Some of the
reported barriers include cost, patient receptiveness,
regulatory barriers, and healthcare staff time.'”

A recent prior study has indicated that nationally,
following non-fatal overdose in the ED, only one of 12
patients are initiated on buprenorphine.'* That study found
differences in prescribing based on gender, age, geographic
location, and insurance status. The database used in that
study under-represented the uninsured and Medicaid
patients, and there were limitations in the ability to study
some subsets of patients. Our purpose in this study was to
evaluate whether disparities exist for racial and ethnic
minorities in naloxone and buprenorphine prescribing for
patients presenting to the ED with an opioid overdose.

METHODS

The Azure Cosmos database (Microsoft Corporation,
Redmond WA) is composed of submissions from
organizations that participate in the Epic electronic health
record system (Epic Systems Corporation, Verona, WA).
Participating organizations contribute a HIPAA-defined,
limited dataset for all patients into the database. Individuals
from participating organizations can obtain a user license to
query the database. At the time of this study, there were
approximately 130,000,000 unique patients in the Cosmos
dataset. The states with the highest populations include
California, Texas, Illinois, Ohio, and New York. The
database does not allow the identification of the specific
organizations, or the characteristics of the organizations,
associated with individual patients.

We used the encounter data model to query the database.
Patients with an encounter type that included an ED visit
without a hospital admission were selected. Patients who
expired during the ED encounter were eliminated. We
further categorized encounters to select those with a
Systematized Nomenclature of Medicine (SNOMED)
diagnosis of heroin, methadone, morphine, and fentanyl or
opioid poisoning or overdose. The SNOMED is the coding
terminology platform maintained by the International
Health Terminology Standards Organization. These
diagnoses were chosen based on an analysis of diagnoses
associated with ED naloxone administration. We identified
the prescribing of MOUD for naloxone or buprenorphine
using the prescribing field within the database.

The Cosmos dataset includes self-identified gender, self-
declared racial and ethnic identities, and age among other

Population Health Research Capsule

What do we already know about this issue?

Buprenorphine is effective at reducing illicit
opioid use and increases treatment retention
when initiated in the emergency department.

What was the research question?

Among patients who present to the emergency
department ( ED) with an opioid overdose, do
racial and ethnic disparities exist for
prescribing naloxone and buprenorphine?

What was the major finding of the study?
These treatments are not often prescribed in
the ED. Prescribing disparities are small,
likely due to greater access to DEA-waivered
clinicians in racially diverse ZIP codes.

How does this improve population health?
Disparities in buprenorphine and naloxone
prescribing may be reduced with greater
overall access to these treatments in the ED.

demographic parameters. In this database you cannot
determine the exact patient age; therefore, we used various
age ranges. The database contains a social vulnerability
index (SVI) based on census tract data with a higher index
indicating greater vulnerability.'® The SVI includes
components of estimated income, age, disability, household
composition, minority status, language, housing, and
transportation. We have reported our data as the absolute
numbers and frequency. Because the database maintains
HIPPA compliance any numbers less than 10 are reported as
10. Statistical comparisons were made using the chi-square
test using a P<0.05 to indicate significance. The data is
reported with the P-value. Our institutional review board
(IRB) determined that the study did not require IRB
approval as it uses a HIPPA-compliant limited dataset for
analysis.

RESULTS

There were approximately 53 million ED visits contained
within the Cosmos database during the study period. Of
these, 74,004 met the entry criteria based on the SNOMED
criteria. Patients were classified as follows: 67% were male,
76% White, and 18% Black; 95% were between the ages of 18-
65; and 96% reported themselves to be English speakers.

The proportion of patients prescribed naloxone by self-
reported gender, age, race, ethnicity and social vulnerability
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index (SVI) are reported in Table 1. We found that that
22.8% of patients received a prescription for naloxone
following an ED visit for opioid poisoning or overdose.
Female patients were less likely to receive a prescription
compared to males. Patients classified as White and Pacific
Islander were least likely to receive naloxone prescriptions.
Patients classified as non-Hispanic were least likely to receive
prescriptions as were patients below the age of 18 and above
the age of 65, along with non-English speakers. Although
there were differences in prescribing based on the SVI it did
not follow a consistent pattern.

Buprenorphine prescribing by subgroup is reported in
Table 2. We found very low prescribing rates for
buprenorphine overall at only 0.9%. Like our findings for
naloxone, the groups least likely to receive buprenorphine
were women and White patients; however, unlike naloxone
prescribing, patients <18 and >65 were slightly more likely to
receive a prescription for buprenorphine. The numbers for
patients <18, however, were low and estimated due to the
constraints of the database. There were inconsistent results
based on the SVI.

Table 1. Prescribing of naloxone by sub-groups.

DISCUSSION

The opioid overdose epidemic that started in the mid-
1990s with prescription medications has progressively
become more lethal as illicit substances have replaced
pharmaceuticals. The face of a typical opioid user has also
changed with this shift to impact a more racially diverse
population. In the years preceding the COVID-19 pandemic,
mortality was highest among White males; however, new
data suggests this is changing. There was a 48.8% increase in
overdose fatalities among Blacks compared to a 26.3%
increase for Whites between 2019-2020.'7 Connecticut was
the first state to report that the overdose fatality rate for
Blacks had outpaced the rate for Whites in 2019; and in 2020
for the first time in over two decades the US saw an overdose
death rate in Blacks that outpaced Whites by 16.3% as the
COVID-19 pandemic pummeled the US.'”-'®

All-cause mortality in the 12 months after a nonfatal
opioid overdose is 4.7 deaths per 100-person years.’
Following an ED overdose, among patients on any MOUD
the odds of a subsequent overdose death is reduced by 30%,
and length of stay is significantly reduced.'” Buprenorphine

Naloxone No Naloxone

Number Percent Number Percent P-value
Female 5,152 21.9% 18,398 78.1% P =.000
Male 11,716 23.3% 38,662 76.7%
Other 21 27.6% 55 72.4%
White 12,145 21.7% 43,806 78.3% P < .000
Black 3,530 27.0% 9,522 73.0%
American Indian 227 26.8% 620 73.2%
Asian 95 25.4% 279 74.6%
Other 1,895 24.3% 5,890 75.7%
Native Hawaiian 46 20.5% 178 79.5%
Hispanic 1,304 23.3% 4,282 76.7% P =0.02
Not Hispanic 14,718 22.7% 50,173 77.3%
Other 867 24.6% 2,660 75.4%
<18 years 82 10.2% 720 89.8% P < .000
18-30 years 4,631 23.5% 15,117 76.5%
30-65 years 11,545 23.0% 38,724 77.0%
>65 years 631 19.8% 2,554 80.2%
SVI <25th 3,006 22.9% 10,097 771% P=0.04
SVI 25th-50th 4,532 22.3% 15,777 77.7%
SVI 50th—75th 6,092 21.7% 21,921 78.3%
SVI>75th 11,349 22.4% 39,367 77.6%
English-speaking 16,328 23.0% 54,790 77.0% P =.000
Non-English speaking 551 19.6% 2,267 80.4%

SViI, social vulnerability index.
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Table 2. Prescribing of buprenorphine by sub-groups.

Buprenorphine

No Buprenorphine

Number Percent Number Percent P -value
Female 171 0.3% 49,876 P < 00001
Male 502 21% 23,379 97.9%
Other 10 11.6% 76 88.4%
White 444 0.8% 55,507 99.2% P < 00001
Black 168 1.3% 12,884 98.7%
American Indian 10 1.2% 842 98.8%
Asian 10 2.6% 369 97.4%
Native Hawaiian 10 4.3% 221 95.7%
Other 93 1.2% 7,692 98.8%
Hispanic 63 1.1% 5,523 98.9% P=.012
Not Hispanic 573 0.9% 64,318 99.1%
Other 37 1.0% 3,490 99.0%
<18 years 10 1.2% 802 98.8% P <0.02
18-30 years 147 0.7% 19,601 99.3%
30-65 years 492 1.0% 49,777 99.0%
>65 years 34 1.1% 3,151 98.9%
SVI <25th 149 1.1% 12,954 98.9% P =.00001
SVI 25th-50th 253 1.2% 20,056 98.8%
SVI 50th—75th 279 1.0% 27,734 99.0%
SVI>75th 676 1.3% 50,040 98.7%
English-speaking 656 0.9% 70,462 99.1% P =0.09
Non-English speaking 17 0.6% 2,801 99.4%

SVI, social vulnerability index.

is associated with a decrease in all-cause mortality and
opioid-related mortality.” Providing MOUD in the ED
environment is feasible, although both real and perceived
implementation barriers exist including state prescribing
laws, stigma related to treating patients with addiction,
insurance restrictions and reimbursement, time constraints
for busy clinicians, and timely follow-up.’**' The US Drug
Enforcement Administration (DEA) DATA-2000 waiver
requirement and buprenorphine-prescribing limits posed a
significant barrier to treatment access during the
study period. That changed in 2023 when this requirement
was eliminated by the US Congress, pavig the way
for improved access to buprenorphine treatment
for OUD.

The absence of opioid withdrawal in the ED should not be
a barrier to prescribing buprenorphine, although it is often
perceived as such. Buprenorphine may be administered to
patients in the ED who are in opioid withdrawal and
prescribed to any patient with moderate or severe OUD
along with detailed instructions for home induction when
opioid withdrawal begins.”” Opioid withdrawal may be

delayed in patients who are dependent on long-acting opioids
like methadone; however, fentanyl and its analogues are the
most prevalent illicit opioids leading to overdose fatality with
half-lives ranging between of 0.15-7.7 hours when
injected.'**

For many who live in areas with poor access, the ED may
be the only opportunity to initiate MOUD. A 2020 report by
the Office of the Inspector General (OIG) found that 40% of
US counties did not have a single clinician capable of
providing MOUD with buprenorphine and 56% of counties
with greatest need for MOUD had inadequate capacity to
provide this care.”’ When the proportion of waivered
clinicians is examined by ZIP code and race and ethnicity
composition, the racially diverse ZIP codes have a greater
proportion of clinicians capable of providing MOUD,
suggesting that availability of a waivered clinician is less of a
barrier for racially diverse populations.”* Once initiated,
treatment retention for patients on MOUD is similar for all
genders, races, and ethnicities.>

Our study showed that White patients were less likely to
receive a prescription for MOUD in the ED. This is counter
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to a number of other studies that have found that Blacks or
other minority patients are less likely to receive MOUD
across the spectrum of treatment settings.”® Prior research
also indicated that disparities exist among racial groups’
receipt of harm reduction services and medications to treat
addiction, with Whites having greater access to all treatment
modalities. Medications for OUD are also less likely to be
offered to Blacks and Hispanics in short-term residential
treatment, and they are also less likely to complete an initial
treatment episode than Whites.”” >* When the COVID-19
pandemic hit, access to MOUD and harm reduction services
were disrupted among racial or ethnic minorities who self-
reported that they were 8—10 times less likely to have access to
clean syringes and naloxone than non-Hispanic Whites.”’
While our results are discrepant from other studies that
report on treatment across the spectrum of treatment
settings, ours is the first to examine prescribing disparities in
the ED setting. The differences in MOUD prescribing are
small and may reflect the overall increase in opioid use and
overdose rate among minorities, who are more
geographically concentrated in areas with higher access to
DATA-waivered clinicians.”*

As in two earlier single-center studies, we also found an
increase in naloxone prescribing for Hispanic patients. In
those previous studies, Hispanic patients were more likely
than non-Hispanic Blacks and non-Hispanic Whites to
receive a prescription for naloxone after opioid overdose.
Another study did not find a difference in the receipt of
naloxone among the Hispanic population.™

In our study, we found inconsistent differences in
treatment based on the SVI. In prior work, CA Bridge, a
program of the California Public Institute of Health, found
that low-income patients and those with unstable housing
were more likely to accept and receive treatment.’'** By
contrast, patients with non-Medicaid insurance, stable
housing, and older patients were less likely to receive
treatment. The CA Bridge program attributed this to a social
cognitive theory perspective; however, further study is
needed to evaluate the reasons that patients with fewer
resources are seemingly more likely to accept and receive
treatment.”

We are unable to definitively determine the reason for the
discrepant results between our study and prior work;
however, the previous studies evaluated MOUD and
naloxone access in a variety of ED and non-ED settings using
different methodologies.

LIMITATIONS

This study was dependent on the accuracy of diagnosis
coding that maps to SNOMED concepts. There may be other
patients with opioid overdose who were coded in a different
manner, such as having altered mental status without
specifying an overdose. Further, patients may have presented
with an overdose although they were then coded with a

related medical problem such as aspiration pneumonia or
any of the other complications of opioid overdose. We
looked at the prescribing of MOUD co-incident with an ED
encounter. Additional patients may have had counseling
during the ED encounter that led to a follow-up visit
where they were provided with MOUD. This study was
focused on the prescribing based on an ED visit, and we
excluded patients who were admitted and who may have
subsequently received naloxone or buprenorphine
prescriptions.

Our data searched prescribed medications and did not
include patients who may have been given naloxone kits
rather than having them prescribed. Our study was not
designed to evaluate that possibility. Nor did it examine
prescription fill rates, which would have provided additional
information regarding access to these treatments and may be
adversely impacted by the patient’s healthcare coverage and
SVI. Not all patients who are eligible to receive MOUD are
willing to accept it. In this database study we could not
determine the reason that patients were not prescribed
medication as they may have been offered the medication
and refused it. We did not exclude patients being sent to
residential or long-term treatment facilities. It is possible that
the emergency physicians may have deferred starting
MOUD to the physicians in those settings, although we have
no way to determine this.

Further, the nature of the Cosmos database did not
allow us to determine characteristics of the treating
hospitals nor whether they have addiction consult services.
As a part of our review of the data we evaluated the
diagnoses for all patients who received buprenorphine
prescriptions from the ED and found that the vast majority
were for initiation or continuation of OUD treatment. It is
possible that some of the patients coded for opioid abuse
also had an overdose, although we were unable to
determine this. The nature of this database did not allow us
to perform multiple regression analysis to look at
relationships between, for example, gender, race, or age.
The Cosmos database slightly over-represents both White
and Black patients and under-represents the Hispanic
population compared to the overall US population.
Finally, no information regarding patients’ insurance
status was available to analyze.

CONCLUSION

Despite supporting evidence for their use, naloxone and
buprenorphine are infrequently prescribed following an ED
opioid overdose. Whites and females are least likely to receive
a prescription for buprenorphine in the ED while Whites,
females and Pacific Islanders are least likely to receive a
naloxone prescription. Disparities exist in ED prescribing
patterns for both buprenorphine and naloxone, but the
disparities were small in this study and may reflect greater
access to treatment in racially diverse ZIP codes and a greater
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willingness to accept treatment among low-income patients
with unstable housing. Further study is needed to determine
what factors contribute to these disparities, what interventions
can be implemented to reduce them, and whether additional
disparities prevent patients from filling an ED prescription.
The elimination of the DEA DATA-2000 waiver in 2023 may
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Introduction: Since 2016 the province of Alberta, Canada, has seen a significant increase in substance
use disorder (SUD) presentations to the emergency department (ED) with a large surge during the
COVID-19 pandemic. In this retrospective study we deconstruct the total length of stay (LOS) in the ED
into stages for patients presenting with SUD and estimate the effects of covariates on the time to
transition between stages.

Methods: Using the Canadian Coding Standards for International Classification of Diseases, 10"
Modification, codes F10.0-F19.9 and T36.0-T50.9, we extracted data from the National Ambulatory Care
Reporting System between April 1, 2019—March 31, 2020 on all ED presentations for SUD by Alberta
residents. We used a multistate model to deconstruct the ED LOS into eight mutually exclusive states and
determine which factors affected the time spent in each state.

Results: We analyzed 66,880 presentations (37,530 patients). The mean age was 37.2 years, and
61% were male. The median total LOS in the ED was 6 hours 13 minutes. Patients presenting with
methamphetamines (METH) intoxication and patients from low-income neighborhoods had significantly
increased transition times between all states. Opposite this, opiate use was associated with faster
transition times between almost all states. Metro EDs experienced slower transitions when attempting to
discharge or admit patients when compared to urban or rural EDs. Emergency department crowding also
had a dramatic effect on physician initial assessment times, while discharge and admission times in
patients presenting with SUD were also significantly affected.

Conclusion: Patients with SUD experience a variety of delays during their ED stay. Those with METH
intoxication and those from the lowest income neighborhoods were most likely to experience slower
transitions from state to state in the ED and may benefit from a focused approach to improve ED flow.
[West J Emerg Med. 2023;24(4)717—-727 ]

INTRODUCTION presentations are associated with increased resource

Emergency departments (ED) are seeing a steady increase  utilization when compared to non-SUD presentations and
in presentations related to substance use disorder (SUD)." increased healthcare expenditure costs, particularly in
Since 2016 the province of Alberta, Canada, has seen a stimulant use disorder, such as methamphetamine (METH)
significant increase of SUD presentations to the ED with a  use.” Methamphetamine use and subsequent ED-related
large surge during the COVID-19 pandemic.” These presentations are rapidly increasing in the US*® and
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Canada,”? accompanied by an increased ED length of stay
(LOS) when compared to non-METH-related diagnoses.'’
Similarly, alcohol use has seen a significant increase in ED
presentations'' creating further issues due to its well-
established prolonging effect on a patient’s ED LOS.'” It has
been previously established that ED crowding contributes to
poorer patient outcomes in all measured domains."® With
this increasing ED burden due to SUD, more research is
required to improve ED flow for the SUD patient. By
identifying bottlenecks in their transition to admission or
discharge, optimal targets may be identified that would
produce the most impactful change on their overall ED LOS
and ED crowding.

The primary objectives of this retrospective study were to
deconstruct the total LOS in the ED into stages (also known
as states) through the use of a multistate model and to
estimate the effects of covariates on the time to transition
between states. A secondary objective was to determine how
ED crowding may be associated with the time spent in
each state.

METHODS
Study Design

In this population-based, retrospective cohort study we
used data extracted from the National Ambulatory Care
Reporting System (NACRS).'* The Health Research Ethics
Board of the University of Alberta (Pro00098444) approved
this study. Alberta Health Services, the data custodians,
provided operational and administrative approval. A data-
sharing agreement governed data use. Informed consent was
not obtained from individual patients, and only de-identified
data were shared. No funding organization had any role in
the conduct and reporting of this study.

Study Setting and Population

We extracted data for all presentations to all EDs in
Alberta, Canada from April 1, 2019-March 31, 2020.
Alberta is a province in western Canada with 109 EDs that
serve a population of 4.5 million people.'” Patients
presenting with substance use disorder formed the study
population. Presentations were classified as substance use if
any one of the 10 diagnostic fields had International
Statistical Classification of Diseases and Related Health
Problems (ICD-10-CA)'® codes of mental and behavioral
disorders due to psychoactive substance use (F10.0 to F19.9)
or poisoning by drugs, medicaments, and biological
substances (T36.0 to T50.9). These were the same codes used
by Di Rico et al.'’

Study Protocol

The NACRS dataset included basic demographic
information such as age, gender, and geography (postal code
and health zone of residence). Dates/times of key points of
the ED presentation (eg, start; physician initial assessment

Population Health Research Capsule

What do we already know about this issue?
Substance use disorders are an increasingly
common component of emergency department
patient presentations with excessive resource
utilization for their management.

What was the research question?

How does a diagnosis of substance use
disorder affect a patient’s flow through the
emergency department?

What was the major finding of the study?
When compared to other substances,
methamphetamine use specifically caused a
prolonged transition time from state to state.

How does this improve population health?
Emergency department flow may be improved
by targeting interventions that expedite the
care of patients with methamphetamine use
disorder.

[PIA]; disposition decision), and ED facility are reported.
Arrival mode (eg, ambulance), severity of a patient’s
condition upon arrival based on the Canadian Triage and
Acuity Scale (CTAS: 1 =resuscitation, 2 = emergent,

3 =urgent, 4 = less urgent, 5 =non-urgent),'® and up to 10
diagnosis fields using ICD-10-CA codes are provided.
Presentations were categorized by substance type if any of the
diagnosis fields included alcohol (any F10 [alcohol-related
disorders]), MET use; any F15 [other stimulant-related
disorders] or T43.6 [poisoning by, adverse effect of and
underdosing of psychostimulants]), opioids (any F11 [opioid-
related disorders] or T40 [poisoning by; adverse effect of;
and underdosing of narcotics and psychodysleptics
[hallucinogens]]), and other. Disposition included 16
categories that were grouped into discharged, admitted,
transferred, left without being seen (LWBS), left against
medical advice (LAMA), and died. There were few
individuals who died in the ED, and they were excluded
from the analyses.

We determined an indicator of ED crowding by
calculating the median time from arrival to PIA for all
presentations for any condition in each hour for each ED.
Times over one hour were considered to be crowded in
agreement with published guidelines.'’

Linkages were made by Alberta Health Services to other
Alberta Health databases to obtain additional variables. The
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Charlson Comorbidity Index” based on a two-year
lookback using NACRS and Discharge Abstract Database”!
records was dichotomized into those without comorbidities
(ie, 0) and those with at least one comorbidity (ie, >1).
Using the Pampalon Index,*” we collapsed the average
income of people aged >15 years into categories <$25,000,
$25,000-$50,000, and >$50,000. And an urban status
variable with four categories that were collapsed into
metropolitan, urban, rural, and rural remote were provided
based on local geographic boundaries of the patient’s
residence.

Key Outcome Measures

All patients begin in the start state. We determined the
time associated with this as the minimum of the triage time
and the time the patient presented to the ED. If a patient
decides to leave prior to being seen by a physician, they are
considered LWBS, in which case the time for transition is the
time associated with patient departure from the ED. Once a
patient is seen by a physician, they move to the PIA state, for
which an exact time is recorded. From the PIA state, patients
may move to the discharge disposition state, or the physician
may decide to admit or transfer the patient instead, in which
case they move to the admit/transfer disposition decision
state. The time for both these transitions is given by the time
to disposition. For patients whose ED presentation ends in
LAMA, the time is given by the time associated with patient
departure from the ED. If the decision is made to admit
or transfer the patient, patients must wait again before
transitioning into the admitted or transferred states. In either
case, the time for this transition is given by the time of patient
departure from the ED.

Data Analysis
Summary statistics such as counts, percentages, medians,
and interquartile ranges (IQR) represented as 25" percentile,

ED Arrival Physician Initial
I Assesslment (PIA)

75" percentile) describe the characteristics of ED
presentations. We used a multistate modelling framework to
model the flow through the ED by considering eight mutually
exclusive states as depicted in Figure 1: start; PIA; discharge
disposition decision; admit/transfer disposition decision;
admitted; transferred; LWBS; and LAMA. Initial models
considered one covariate at a time to provide unadjusted
hazard ratios (HR). Full models used all covariates, and
these models were subsequently reduced via backwards
selection until maximum parsimony was achieved (as per
Akaike’s information criterion”’). For all transitions, the
covariates considered were gender, age, comorbidity, income
category, weekend indicator (Saturday and Sunday were
grouped as “weekend”), shift (day: 0800-1559, evening:1600-
2359, night: 0000-0759), arrival by ambulance, urban status,
CTAS, indicators for alcohol, MET, and opioid use
diagnoses, and the PIA crowding indicator.

We completed analyses in the statistical software R (R
Foundation for Statistical Computing, Vienna, Austria).>*
The msm package” was used to fit all models, and the forest
plot package”® displays HRs along with 95% confidence
intervals. A HR >1 indicates that the time to transition is
shorter for individuals of that group compared to the
reference group, and a HR <1 indicates that the time to
transition is longer for individuals of that group compared to
the reference group.

RESULTS
Characteristics of ED Presentations

During the study period, there were 2,302,147
presentations to Alberta EDs, and 66,880 presentations were
for substance use (37,530 patients) and available for analysis
(Figure S1). The majority of patients had repeated
presentations (78%), while only 22% presented to the ED
once. The majority of presentations were by males (61.2%,
Table 1), from the metropolitan areas (61.5%) in the health

Disposition

ED Departure
Deci|sion

| >

| |
<4— Time to PIA —»

Time

| ! =
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Total ED Length of Stay

v

1 2 3
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Figure 1. Multistate model of transitions through the emergency department.

LWBS, left without being seen; LAMA, left against medical advice.
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Table 1. Characteristics of 67,416 emergeny department
presentations for substance use.

n (%)

Age in years, mean (SD) 37.2 15.1
Gender

Male 40,913 61.2

Female 25,961 38.8

Missing 6 0.0
Health Zone of Residence

North 7,474 11.2

Edmonton 24,159 36.1

Central 6,510 9.7

Calgary 21,792 32.6

South 5,705 8.5

Missing 1,240 1.9
Population Centre Type of Residence

Metro 41,119 61.5

Urban 7,256 10.8

Rural 12,379 18.5

Remote 1,816 27

Missing 4,310 6.4
Average Neighborhood Income

< $25,000 5,550 8.3

$25,000-$50,000 28,020 41.9

> $50,000 29,000 434

Missing 4,310 6.4
Number of Comorbidities per the Charlson
Comorbidity Index

0 49,158 73.5

>1 17,722 26.5
Arrival Mode

Ambulance 32,731 48.9
Day of Week

Weekday 46,319 69.3

Weekend 20,561 30.7
Time of Day

Day (0800-1559) 21,194 31.7

Evening (1600-2359) 28,162 421

Night (0000-0759) 17,524 26.2
Triage Level

1 =Resuscitation 2,222 3.3

2 =Emergent 25,063 37.5

3 =Urgent 28,671 42.9

4 =Less Urgent 9,131 13.7

5 =Non-urgent 1,236 1.8

Missing 557 0.8

Table 1. Continued.

n (%)

Diagnostic Category

Alcohol 32,780 49.0

Methamphetamines 10,759 16.1

Opioids 9,720 14.5

None of the above 16,837 25.2
Disposition

Discharged 43,190 64.6

Admitted 12,921 19.3

Transferred 4,918 7.4

Left before being seen 3,652 5.5

Left against medical advice 2,199 3.3
Crowding Level

Crowded (median time to 48,149 72.0

physician initial assessment >1
hour)

(Continued on next column)

ED, emergency department.

zones of Edmonton (36.1%) and Calgary (32.6%), and from
neighborhoods where the average income was at least
$25,000 (41.9% with $25,000-$50,000, 43.4% with
>$50,000). Weekends were popular days for presentations
(69.3%), and presentations were mostly considered urgent
(CTAS 3 42.9%) or emergency (CTAS 2 37.5%). Based
on the prior two years of ED and hospitalization data,
comorbidities were not present for the vast majority of
presentations (73.5%), and alcohol was the most common
substance at the presentation (49.0%). Almost 65% of
presentations ended in discharge, 19.3% ended in admission,
and 7.4% ended in transfer.

Overall, the median time spent in the ED was 6 hours (h)
13 minutes (min) (IQR 3h 20min, 11h 36min, Table 2,
Figure 2). Patients were seen by a physician in a median
time of 1h 13min (IQR 32min, 2h 29min), and once seen,
discharged patients had a median time to discharge of 3h
36min (IQR 1h 32min, 7h 20min) and admitted patients took
longer with a median time to admission of 5h 39min (IQR 3h
8min, 9h 31min). We note that because most of the 4,204
patients who were transferred (State 6) had an instantaneous
transition from the disposition decision state (State 4),
the key summary statistics are Oh.

Multistate Modelling

We focused on a few transitions using the multivariable
model and have provided all results for unadjusted HRs and
adjusted HRs in Tables S1 and S2, respectively, with forest
plots for adjusted HRs in Figures S2-S4.

For the start to PIA transition (State 1 to State 2), patients
residing in urban (HR 1.27), rural (HR 1.44), and rural
remote (HR 1.44) municipalities saw the physician quicker
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Table 2. Summaries of the time spent in each state.

Period n Median (25" percentile, 75" percentile)
Total Length of Stay 66,880 6h 13min 3h 20min, 11h 36min
Start to Physician Initial Assessment (PIA) (State 1 to 2) 61,167 1h 13min Oh 32min, 2h 29min
PIA to Discharge Disposition (State 2 to 3) 43,189 3h 36min 1h 32min, 7h 20min
PIA to Admit or Transfer Disposition (State 2 to 4) 15,763 5h 39min 3h 8min, 9h 31min
Admit or Transfer Disposition to Admission (State 4 to 5) 12,906 3h 16min 1h 4min, 14h 32min
Admit or Transfer Disposition to Transfer (State 4 to 6) 4,204 Oh Omin Oh Omin, Oh Omin
Start to Left Without Being Seen (State 1 to 8) 3,652 2h 34min 1h 21min, 4h 14min
PIA to Left Against Medical Advice (State 2 to 7) 1,417 2h 35min 1h 10min, 5h 25min
h, hours; min, minutes.
A Total ED Length of Stay
0 200 400 600
Time (minutes)
B Start to: C PIA to: D Decision to:
Discharge 1 D:’
PIA Admit {
LWBS 1 Transfer |
wa] [T ]
0 100 200 0 200 400 0 250 500 750

Time (minutes)

Time (minutes)

Time (minutes)

Figure 2. Summaries (25" percentile, median, 75'" percentile) of the total length of stay (A) and the time spent in each state based on starting
state: (B) start, (C) physician initial assessment (PIA), and (D) disposition decision.

ED, emergency department.

than patients from metropolitan municipalities. Patients with
SUD were significantly affected by crowding. as patients in
crowded EDs had longer times to wait to see a physician than
patients presenting to uncrowded EDs (HR 0.35, Figure 3).
Patients presenting with METH use also had longer times
than those without METH use (HR 0.89). Lastly, patients
from the lowest income neighborhoods had a longer
transition time to PIA than those from neighborhoods with
average incomes >$50,000 (HR 0.82).

Once seen by a physician, lower acuity (CTAS 4: HR 1.56,
CTAS 5: HR 2.44) and opioid-related concerns (HR 1.30)
had shorter times from PIA to discharge disposition decision
(State 2 to 3, Figure 4). Longer times were associated with
arriving by ambulance (HR 0.80), presenting with METH

use (HR 0.79), with at least one comorbidity (HR 0.85),
being female (HR 0.90), and older age (HR 0.92 per
10 years).

For patients whose disposition decision was admission or
transfer (State 2 to 4), higher acuity (CTAS 1: HR 1.39;
CTAS 2: HR 1.11), living in a non-metropolitan
municipality (urban: HR 1.36; rural: HR 1.29; remote: HR
1.53), having at least one comorbidity (HR 1.18), and older
age (HR 1.11 per 10 years) had shorter transition times
(Figure 5). Living in a neighborhood with low average
income (<$25,000, HR 0.73), arriving after 4 pm (evening
shift: HR 0.7; night shift: HR 0.72), arriving on a weekend
(HR 0.91), arriving by ambulance (HR 0.91), and presenting
with alcohol (HR 0.94) or METH use (HR 0.89) was
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COVARIATE (REFERENCE) HR (95 % CI) Longer time  Shorter time
Age (per 10 years) 0.99 (0.99, 1.00) L]
Female (Male) 1.00 (0.98, 1.02) o
Urban (Metro) 1.27 (1.23, 1.30) °
Rural (Metro) 1.44 (1.41, 1.48) (]
Rural remote (Metro) 1.44 (1.37, 1.52) -
Below $25,000 (Above $50,000) 0.82 (0.80, 0.85) L]
$25,000 to $50,000 (Above $50,000) 0.92 (0.90, 0.94) .
Charlson 1+ (0) 0.96 (0.94, 0.98) .
Alcohol (No Alcohol) 0.99 (0.97, 1.01) .
Methamphetamines (No Meth) 0.89 (0.87, 0.92) L]
Opioids (No Opioids) 1.01 (0.99, 1.04) 3
Weekend (Weekday) 1.08 (1.06, 1.10) .
Evening (Day) 0.91 (0.90, 0.93) .
Night (Day) 0.89 (0.87, 0.90) °
Ambulance (Walk-in) 1.11 (1.09,1.13) L]
Triage 1 (3) 4.09 (3.90, 4.29) .
Triage 2 (3) 1.49 (1.46, 1.52) .
Triage 4 (3) 0.92 (0.90, 0.94) U
Triage 5 (3) 1.00 (0.94, 1.06) -
Crowded (Not Crowded) 0.35 (0.34, 0.35) L4
I T T l
0.50 1.0 2.0 4.0

Hazard Ratio

Figure 3. Forest plot of adjusted hazard ratios and associated 95% confidence intervals by covariates for the start (State 1) to physician initial

assessment (State 2) transition for the multivariable model.
HR, hazard ratio; Cl, confidence interval.

associated with longer transition times. There was no
evidence of ED crowding affecting this transition.

The factors associated with a shorter time for patients to
be admitted out of the ED (State 4 to 5, Figure 6) included
living in a non-metropolitan municipality (urban: HR 1.76;
rural: H 2.00; remote: HR 3.13), presenting with opioid- (HR
1.25) or alcohol-related concerns (HR 1.28), and being
female (HR 1.17). Conversely, living in a neighborhood with
a low average income (<$25,000: HR 0.79), presenting with
METH-related concerns (HR 0.71), and presenting to a
crowded ED (HR 0.79) were associated with longer times to
admission.

DISCUSSION

In this population-based study we used over 37,000
patients with over 66,000 ED presentations to examine the
flow through the ED for those presenting with SUD. The
median LOS of patients included in our study (6h 13m) is
comparable to the median LOS for all-cause patients
presenting to major EDs in Alberta as reported by the
provincial visual analytics platform Tableau (Tableau LLC,
Seattle, WA) during the same time period (6h 18min).>” The
total LOS was deconstructed into an eight-state multistate

model, and there were different transition-specific effects for
the explanatory variables. The transition to PIA time is one
often used as a benchmark to a well functioning ED."”
Within this detailed look at SUD presentations to the ED, it
is apparent that crowding particularly affects the SUD
patient’s PIA time. Additionally, patients from
neighborhoods with the lowest median income have longer
transition times to their PIA, a result that echoes a prior
study examining wait times in the unhoused population.?®
A previous study”’ identified that young adults experiencing
homelessness have longer total ED stays, and the data
presented here may highlight one factor for this in a SUD
population. A theme that became apparent with this first state
transition was that METH use was associated with prolonged
time in the ED. The first state transition to PIA showed a
modest increase in transition time for METH use. When
compounded across all state transitions however, this
particular SUD presentation creates significant delays in
ED flow.

The decision to discharge a patient was the second state
transition analyzed and showed a predictable effect among
those SUD patients with low acuity. Of all SUD patients,
those with opiate use presentation were able to transition
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COVARIATE (REFERENCE) HR (95 % ClI) Longer time  Shorter time
Age (per 10 years) 0.92 (0.91, 0.92) .
Female (Male) 0.90 (0.88, 0.92) L
Urban (Metro) 1.19 (1.15, 1.23) .
Rural (Metro) 1.07 (1.04, 1.10) .
Rural remote (Metro) 1.00 (0.94, 1.07)
Below $25,000 (Above $50,000) 0.98 (0.95, 1.02) .
$25,000 to $50,000 (Above $50,000) 0.96 (0.94, 0.98) °
Charlson 1+ (0) 0.85 (0.83, 0.88) L4
Alcohol (No Alcohol) 1.02 (0.99, 1.04) .
Methamphetamines (No Meth) 0.79 (0.77, 0.82) .
Opioids (No Opioids) 1.30 (1.26, 1.34) .
Weekend (Weekday) 1.08 (1.06, 1.11) L]
Evening (Day) 0.95 (0.93, 0.97) .
Night (Day) 1.09 (1.07, 1.12) °
Ambulance (Walk-in) 0.80 (0.79, 0.82) L]
Triage 1 (3) 0.48 (0.45,0.51) o
Triage 2 (3) 0.60 (0.59, 0.61) .
Triage 4 (3) 1.56 (1.51, 1.60) .
Triage 5 (3) 2.44 (2.28,2.61) ==
Crowded (Not Crowded) 0.89 (0.87,0.91) L]
I T T T T 1
050 071 10 141 20 283

Hazard Ratio

Figure 4. Forest plot of adjusted hazard ratios and associated 95% confidence intervals by covariates for the physician initial assessment
(State 2) to discharge disposition decision (State 3) transition for the multivariable model.

HR, hazard ratio; C/, confidence interval.

to this state the fastest (HR 1.30). With the availability of a
rapid reversal agent for opiates (naloxone), the medical
management of opiate intoxication can potentially be
completed within minutes®” and the patient can potentially
be discharged within 1-2 hours. Subsequent monitoring and
addressing the underlying opiate use disorder often make up
the bulk of this patient’s ED LOS.*! The effect of gender, age,
and mode of arrival have previously been identified to
increase a patient’s ED LOS,*? but the data presented here
show that this difference may be primarily influenced by the
time to physician’s decision to discharge.

The effect of the Charlson Comorbidity Index on
prolonging this specific transition between states is novel to
our study. Previous studies addressing ED LOS have found
no significant effect of a patient’s disease burden on their
LOS; however, these studies were performed in countries
outside of North America, where non-emergency physicians
may be the first treating physician and the analyses were
instead focused on factors that extended the total ED
LOS.**** Like the previous transition analysis, METH use
was associated with a prolonged decision to discharge. This
could potentially be due to the clinical course of METH
intoxication, where chemical restraints are more often

required,” and the physiological effects of METH can last
more than 12 hours.®

The emergency physician’s decision to consult an
admitting service for the patient was the third transition state
analyzed. In EDs without an appropriate admitting service,
this instead reflected the decision to transfer the patient out of
the ED to a larger center that could accommodate the
patient’s admission. Unsurprisingly, all those patients who
had a higher acuity, additional comorbidities, or were older
had this transition completed more quickly. All non-
metropolitan EDs were also able to make this transition
more quickly. This could be due to the physician’s faster
recognition of a patient who cannot be managed at their
smaller center and requires transfer, or a better relationship
between the ED and inpatient units, which facilitates
improved understanding of patients who would benefit from
admission.

Those factors prolonging a decision to admit a patient
include patient presentation during the evening or weekend
hours and patients who arrive by ambulance. Qualitative
studies have previously touched on some of these items®’*®
that highlight healthcare system impacts on patient
disposition. Our study provides quantitative evidence that
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COVARIATE (REFERENCE)

Age (per 10 years) 1.11 (1.10
Female (Male) 0.94 (0.91,
Urban (Metro) 1.36 (1.29,
Rural (Metro) 1.29 (1.23,
Rural remote (Metro) 1.53 (1.38,
Below $25,000 (Above $50,000) 0.73 (0.68,
$25,000 to $50,000 (Above $50,000) 0.89 (0.87,
Charlson 1+ (0) 1.18 (1.14,
Alcohol (No Alcohol) 0.94 (0.90,
Methamphetamines (No Meth) 0.89 (0.84,
Opioids (No Opioids) 0.96 (0.91,
Weekend (Weekday) 0.91 (0.87,
Evening (Day) 0.77 (0.74,
Night (Day) 0.72 (0.69,
Ambulance (Walk-in) 0.91 (0.88,
Triage 1 (3) 1.39(1.29
Triage 2 (3) 1.11 (1.07
Triage 4 (3) 0.93 (0.87
Triage 5 (3) 1.13 (0.94
Crowded (Not Crowded) 1.00 (0.96

HR (95 % CI)

Longer time  Shorter time

,1.13) .

0.97) .-

1.43) ——

1.35) ——

1.70) .

0.78) —e—

0.93) .-

1.22) -

0.98) .

0.93) ——

1.01) ——

0.94) -

0.80) -

0.75) —e

0.95) .-
, 1.50) ——
, 1.15) -
, 1.00) —
,1.36) e
,1.04) —.

T T 1
0.71 1.0 1.41

Hazard Ratio

Figure 5. Forest plot of adjusted hazard ratios and associated 95% confidence intervals by covariates for the physician initial assessment
(State 2) to admit/transfer disposition decision (State 4) transition for the multivariable model.

HR, hazard ratio; C/, confidence interval.

supports these findings in the SUD patient population. Like
the transition times for a decision to discharge, those patients
with alcohol or METH use disorder also exhibited prolonged
time-to-admission decisions. This is likely due to the period
of observation common to both presentations to determine
whether their symptoms will require additional support in the
form of inpatient alcohol withdrawal treatments™ or further
psychiatric assessment of the METH-use patient.*’ Lastly,
those patients from the lowest income bracket (which
encompasses patients experiencing homelessness)
experienced significantly longer transition times between
these states.

The final state transition—that of a decision to admit/
transfer the patient and their departure from the ED—
showed a dramatically faster transition time in the non-metro
EDs. This is likely due to similar factors that influenced the
previous state change, namely the smaller EDs’ relationship
with their admitting services or the ability to transfer the
patient to another site for further management. Additionally,
those patients presenting with either alcohol or opiate use
were admitted much more quickly. Both presentations have
well defined, nearly algorithmic management strategies
consisting of alcohol withdrawal management in the form of

benzodiazepines,*' and opiate intoxication management
with naloxone. The association of METH use with a longer
time to admission may be due to the management
uncertainty surrounding it.*> Patients with METH use
disorder can be behaviorally difficult,* exhibit aggressive or
bizarre behaviors, and may be accompanied by more
trauma®* when compared to other SUD presentations.
Emergency department crowding also negatively impacted a
SUD patient’s transition to the admitted state, a finding that
has been echoed over numerous studies of ED crowding.*>*¢
Lastly, patients from areas with the lowest median income
once again spent more time in this transitory state. This
patient cohort has been identified to be most at risk for poor
clinical outcomes*’*® following an ED presentation and

at highest risk for leaving AMA.* The extended delays
between numerous state transitions serve to highlight some of
the shortcomings of both the ED and admitting teams in
their care.

LIMITATIONS

Our study has limitations including those typical of data
collected for administrative purposes. We used the times
provided for each state transition and those times may have
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COVARIATE (REFERENCE)

Age (per 10 years) 1.01 (1.00
Female (Male) 1.17 (1.13
Urban (Metro) 1.76 (1.66
Rural (Metro) 2.00 (1.89
Rural remote (Metro) 313 (2.77
Below $25,000 (Above $50,000) 0.79 (0.72
$25,000 to $50,000 (Above $50,000) 1.11 (1.07
Charlson 1+ (0) 1.05 (1.01
Alcohol (No Alcohol) 1.28 (1.23
Methamphetamines (No Meth) 0.71 (0.67
Opioids (No Opioids) 1.25(1.18
Weekend (Weekday) 0.93 (0.90
Evening (Day) 0.99 (0.95
Night (Day) 1.05 (1.00
Ambulance (Walk-in) 1.12 (1.08
Triage 1 (3) 1.18 (1.09
Triage 2 (3) 0.88 (0.85
Triage 4 (3) 1.12 (1.04
Triage 5 (3) 0.91 (0.71
Crowded (Not Crowded) 0.79 (0.75

HR (95 % Cl)
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Figure 6. Forest plot of adjusted hazard ratios and associated 95% confidence intervals by covariates for the admit/transfer disposition
decision (State 4) to admission (State 5) transition for the multivariable model.

HR, hazard ratio; C/, confidence interval.

been reported in error or may have been missing. There may
be other important variables that contributed to the times
spent in each state that we were unable to account for in our
analysis. These may include characteristics of the patient or
characteristics of the ED, such as staffing, that are not
available in the data sources.

CONCLUSION

Taken together, this study demonstrated two pervasive
themes across all state transitions. Patients who presented
with methamphetamines use disorder had delayed
transitions between all states analyzed during their ED visit.
Similarly, patients from low-income neighborhoods also had
delays in almost all transitions analyzed. With the data
presented here, the emergency medicine community may
benefit from improved ED flow by focusing on improving
transition times for the low socioeconomic status patient with
METH use disorder. Due to the challenges with managing
METH intoxication, further research to improve treatment
pathways for these patients will ultimately help ED flow as
well. Additional resources may be required to assist the
urban ED with managing the influx of these patients with

substance use disorder and their overall effect on ED
crowding.
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Introduction: The Standardized Letter of Evaluation (SLOE) is designed to assist emergency medicine
(EM) residency programs in differentiating applicants and in selecting those to interview. The SLOE
narrative component summarizes the student’s clinical skills as well as their non-cognitive attributes. The
purpose of this qualitative investigation was to explore how students described in the SLOE as quiet are
perceived by faculty and to better understand how this may impact their residency candidacy.

Methods: This retrospective cohort study included all SLOEs submitted to one EM residency program
during one application cycle. We analyzed sentences in the SLOE narrative describing students as
“quiet,” “shy,” and/or “reserved.” Using grounded theory, thematic content analysis with a constructivist
approach, we identified five mutually exclusive themes that best characterized the usage of these
target words.

Results: We identified five themes: 1) quiet traits portrayed as implied-negative attributes (62.4%);
2) quiet students portrayed as overshadowed by more extraverted peers (10.3%); 3) quiet students
portrayed as unfit for fast-paced clinical settings (3.4%); 4) “quiet” portrayed as a positive attribute
(10.3%); and 5) “quiet” comments deemed difficult to assess due to lack of context (15.6%).

Conclusion: We found that quiet personality traits were often portrayed as negative attributes. Further,
comments often lacked clinical context, leaving them vulnerable to misunderstanding or bias. More

research is needed to determine how quiet students perform compared to their non-quiet peers and to
determine what changes to instructional practices may support the quiet student and help create a more

inclusive learning environment. [West J Emerg Med. 2023;24(4)728—-731.]

INTRODUCTION

The emergency medicine (EM) Standardized Letter of
Evaluation (SLOE) is a high-stakes assessment designed to
assist residency programs in differentiating applicants and is
considered important in the decision to interview."*> The
narrative component summarizes the student’s knowledge,
clinical skills, and non-cognitive attributes shown to be
predictors of performance.” > However, the narrative may be
difficult to interpret due to the use of overly general language
and hidden code, both common in written assessment.®”’

Further, comments about personality often lack clinical
context, which reduces their usefulness and makes them
vulnerable to misinterpretation or bias.®®

We became interested in SLOE narratives referencing
quiet students during applicant review when we observed less
enthusiasm for students described as quiet, even for those
with strong objective application data. While non-cognitive
attributes are important components of holistic assessment,
personality traits should not necessarily hinder a strong
application.” > No studies show that quiet individuals are
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unsuited for EM or are less successful in EM careers.
However, in an internal medicine setting, “quiet” was
interpreted by attendings as a “red flag” in clerkship written
evaluations, *' and students described as quiet in their
SLOE scored lower on both global assessment and
anticipated rank list.'"' We found no other research
examining how quiet individuals perform or how they
were perceived in EM. The purpose of this qualitative
investigation was to explore how quiet students are described
in the SLOE narrative and how this language may

impact candidacy.

METHODS
Study Design and Population

We conducted a subgroup analysis of a retrospective
cohort study of all core EM rotation SLOEs submitted
through the Electronic Residency Application Service
(ERAS) to one EM residency program during the 2016-2017
application cycle. We excluded SLOEs from non-Liaison
Committee on Medical Education accredited schools and
applicants who graduated from medical school before or
during the application cycle. The study was approved by the
institutional review board and the Association of American
Medical Colleges.

Study Protocol and Data Analysis

Author JM downloaded SLOEs from ERAS into
REDCap (Research Electronic Data Capture tools hosted at
UC San Francisco). and de-identified them prior to analysis.
Analysis was performed by JKQ, EHC, and JM, all with
training in medical education research methodology and
education leadership experience (chief resident, associate
residency director, and assistant residency director). JKQ
and EHC brainstormed words typically used to describe
quiet individuals and chose the target-descriptors quiet, shy,
and reserved (collectively termed “quiet”) because passive,
introverted, and timid were uncommon (3, 2, and 1,
respectively) and always co-occurred with target-descriptors.
We analyzed only the sentence containing the target-
descriptors without exploring the entire narrative. We
analyzed data using grounded theory thematic content
analysis with a constructivist approach.'? There was no pre-
existing theory about the data that we aimed to prove or
disprove; instead, the goal was to explore SLOE narrative-
comments and construct meaning from them to provide
perspective on how quiet students are perceived.

Without a preset idea of how data would be sorted, JKQ
and EHC independently began the initial coding by reading
each comment and considering how it was used to describe
the student. As usage patterns emerged they were coded as
like-comments. JM read a subset of the data. To establish
that the dataset was sufficient for the purpose of the
investigation, we coded the first half of the dataset and then
determined that no new patterns emerged in the second half.

We progressed to explaining our coding schemes, comparing
them, and looking for similarities and differences. Through
an iterative process of constant comparison we combined,
deleted, and refined codes, merging them into overarching
themes. We used a spreadsheet to visually organize codes and
final themes.

RESULTS

We reviewed 1,582 SLOEs from 696 applicants. Of these,
117 SLOE:s referenced quiet applicants and were analyzed.
The adjective “quiet” occurred in 102 SLOEs. “Reserved”
occurred in 28 SLOEs and co-occurred 14 times with “quiet.”
“Shy” occurred in 11 SLOEs and co-occurred five times
with “quiet.”

Initial coding revealed usage related to interpersonal
skills, initiative, disposition, patient interactions, leadership,
medical knowledge, response to feedback, work habits, and
fitness for EM. Further analysis revealed that many target
sentences did not fit into these categories, lacked clinical
context, and were difficult to interpret. We eventually
reached a consensus on a framework of five mutually
exclusive overarching themes that included all comments,
best represented the scope of usage patterns, and would be
most meaningful in addressing our study purpose (Table 1).

Theme 1 comments, 62.4% describe quiet traits
as implied-negative attributes. Comments are labeled
“implied” because quiet is not explicitly called negative but
is typically coupled with a contrasting positive trait that
appears to be an effort to mitigate the negativity of the quiet
comment (eg, “Quiet but hardworking”). The structure of the
sentence makes it clear that quiet is negative, but it is not
evident in what way or to what degree it is negative. A smaller
number of comments linked the quiet trait with
another seemingly negative attribute (eg, “Quiet and timid at
times”). The implied negativity of these comments
coupled with the lack of context may adversely affect the
applicant’s candidacy.

Theme 2 comments (10.3%) describe quiet students as
being overshadowed by more extraverted peers and thus
more difficult to assess. These comments also did not explain
how performance was impacted by the quiet trait, only that
the student was not able to demonstrate value as a candidate
or perform at the level of their peers, which presumably
hinders applicant candidacy.

Theme 3 comments 3.4%) question the fitness of quiet
students for fast-paced clinical settings. However, these
comments did not detail how, or to what degree, the student’s
quietness specifically affected performance, making them
vulnerable to misinterpretation. These comments would
likely also hinder candidacy, as the ability to perform well in
all clinical settings is presumably seen as necessary in a
successful EM resident.

Theme 4 comments (10.3%) “quiet” is portrayed as
a positive attribute and tends to describe leadership style,
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Table 1. Thematic analysis of 117 sentences containing the words “quiet”, “shy” or “reserved”.

Theme Subthemes

Examples

Theme 1) Implied negative
(n=73)

1A) Quiet nature is mitigated by

skill.
1B) Quiet nature is mitigated by

associating with a positive attribute

unrelated to quiet personality.

Theme 2) Quiet students may
be overshadowed by others
(n=12)

more extraverted students.

2B) Quiet students’ clinical skills difficult
to assess due to their quiet personality.

Theme 3) Quiet students may
be less suited for certain clinical

settings (n =4) clinical setting.

3B) Quiet students perceived as less
adaptable to the demands of a busy

clinical setting.
Theme 4) Positive trait (n=12)

Theme 5) Equivocal (n=16)

associating with a positive interpersonal

2A) Quiet students overshadowed by

3A) Quiet students perceived as too
passive, slow, or unassertive for a busy

“Quiet but was always able to communicate effectively.”
“Somewhat reserved but can be assertive when
necessary.”

“Quiet but hardworking.” “Can be reserved at times but
is incredibly intelligent.”

“Quiet demeanor and presence of flashier students
prevented a higher ranking.” “Overshadowed, quieter
than peers, disappeared into background most of the
month.”

“Truncated presentations and quiet demeanor make it
difficult to evaluate true potential.” “So quiet | could not
judge level of engagement.”

“Quiet, passive nature may not be suited for high paced
inner-city ED.” “Quiet and unassuming personality,
some noted this to be a concern, particularly in a busy
county ED, others didn’t.”

“Calm, quiet, reserved demeanor- some staff question
adaptability to chaotic ED.”

“Soothing demeanor and quiet confidence will suit quite
well throughout their career.” “Quiet demeanor, kind
bedside manner which is an asset with patients.”

“A little quiet, we do not think this will hinder ability to be
a very capable EM resident.” “Quiet”

ED, emergency department; EM, emergency medicine.

patient interactions, or ability to perform under pressure,
rather than describing student personality. This additional
context may have contributed to the overall perception of
“quiet” as a positive attribute. Theme 5 comments (15.6%)
were considered equivocal in that the investigators either did
not agree on the positivity or negativity of their
interpretation, or the comments lacked sufficient context to
interpret the intended meaning (eg, “Student was

initially quiet™).

DISCUSSION

We found that quiet traits were usually portrayed as
negative attributes and, therefore, had the potential to
adversely affect the candidacy of a considerable number of
applicants. The analysis also revealed that across themes
the quiet trait was rarely described in terms of clinical
competency. This is concerning because a negative comment
that lacks context requires the reader to rely on inferences
or assumptions that may result in unfairly judging the
applicant. Providing examples that describe observed
behavior and clinical skill, rather than referencing
personality, will improve the quality and fairness of
the assessment.®’

Our findings that quiet students are described as being
overshadowed by more extraverted peers, more difficult to
assess, and less fit for fast-paced clinical settings suggest the
possibility that current instructional practices favor more
outgoing students. In a clinical setting where being assertive
is viewed favorably, quiet students may be judged unfairly as
being less knowledgeable or prepared.®'® Changes to
instructional practices that may better serve quiet students
include the following: providing additional student
observations’; using standardized assessment-tools'*!>;
expanding assessment criteria to include strengths of the
introvert'?; providing faculty development to improve
quality of written assessment’; using group-written SLOEs
that may reduce bias'?; and providing student mentorship.’

LIMITATIONS

This study was limited to SLOEs from applicants to a
single institution during one application cycle. We analyzed
only the sentence containing the target-descriptors; reading
the entire narrative may have provided additional context.
Target-descriptors may be defined differently by different
evaluators and readers and may or may not be used
interchangeably. Further, readers may interpret the
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Introduction: In the Program Requirements for Graduate Medical Education in Emergency Medicine,
the Accreditation Council for Graduate Medical Education requires frequent and routine feedback. Itis a
common challenge for program leadership to obtain adequate and effective summative evaluations.

Methods: This is a retrospective, case-crossover, interventional study conducted in an academic
medical center. This study occurred over a two-year period, with an intervention between years one and
two. Throughout year two of the study, faculty incentive compensation was linked to completion of end-of-
shift evaluations. We compared pre- an post-implementation data using paired sample t-tests with the
significance level P < .05 applied.

Results: After implementation of the incentive metric there was an increase in the number of total
evaluations by 42% (P =.001). The mean number of evaluations submitted by each faculty per shift
increased from 0.45 to 0.86 (SD 0.56, P < .001). Overall, 32 of the 38 faculty members (84.2%) had an
increase in the number of evaluations submitted per shift during the intervention period with an average
increase of 0.5 evaluations per shift (range 0.01-1.54).

Conclusion: Incentivizing faculty to submit resident evaluations through use of bonus compensation
increased the number of evaluations at our institution. This information may be applied by other programs

to increase resident evaluations. [West J Emerg Med. 2023;24(4)732—736.]

INTRODUCTION

The Accreditation Council for Graduate Medical
Education (ACGME) requires emergency medicine (EM)
residency programs to obtain frequent feedback for resident
physicians that is both summative and formative.' To
accomplish this, many programs employ an evaluation form
that is to be completed by faculty at the conclusion of each
resident shift.* This formative feedback is compiled by
clinical competency committees to create summative
feedback for residents, comparing each resident against
milestones and their peers. This assists the program director
in making evaluative decisions regarding the performance
and abilities of trainees.

Consistently obtaining end-of-shift feedback from faculty
has been a targeted area of improvement within medical

training.>* "’ Different strategies have been executed, with
digital collection being shown to improve faculty response
rates compared to paper systems.™ Yet even with such
implementation there is still a lack of sufficient feedback
collection to construct a global, summative evaluation of
residents in all milestones.>'” Strategies have been
implemented to improve faculty engagement and
participation in educational campaigns at the undergraduate
medical education and graduate medical education (GME)
levels.>* 7 There is evidence that financially based
incentivization has led to improved faculty participation in
learner evaluation, notably on a monthly or end-of-rotation
basis.” Therefore, we hypothesized that employing such an
incentivization process would increase the overall quantity of
resident end-of-shift evaluations completed by faculty.
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Our study addresses the ACGME requirement for
increased frequency of evaluation, effectively on a near-daily
basis, and shows that financial strategies can motivate faculty
to engage in this level of participation. Our study appears to
be the first of its kind in directing attention to the
requirements necessary for the provision of extensive, timely
feedback to our learners.

METHODS

This was a retrospective, case-crossover interventional
study conducted at an academic EM residency training site.
This study was reviewed and deemed exempt by the
institutional review board. At our institution, end-of-shift
evaluations contain the competencies from the ACGME
milestone-based rating scale and space for free-text
comments. Evaluations can either be requested by the
resident or self-initiated by the faculty member.

This study occurred over a two-year period form October
1, 2019-September 30, 2021, coinciding with the fiscal year
(FY) calendars for 2020 (FY20) and 2021 (FY2021). During
the first year of the study (FY20), faculty incentive
compensation was not connected to resident evaluations. At
the midpoint of the study period an incentive compensation
plan was introduced linking the completion of end-of-shift
evaluations to the year-end bonus for FY21. Faculty
bonuses, which are awarded annually, are a percentage of
base salary broken down by clinical and academic metrics.
Points are earned to achieve the academic bonus; completion
of 40 end-of-shift evaluations earns 25% of the points needed
for the full academic bonus. For a faculty member at the
assistant professor level receiving the full academic bonus,
meeting this fulfilment translates to approximately $4,875.

We reviewed the number of end-of-shift evaluations
completed in the pre-implementation to the post-
implementation period and compared by the overall number
of completed evaluations and the number of completed
evaluations per shift by each attending physician. We
determined the overall number of completed evaluations, as
well as the number of completed evaluations per shift per
attending and compared the number of end-of-shift
evaluations completed in the pre-implementation period to
the post-implementation period.

All faculty who worked at the primary teaching site and
were eligible for the annual incentive compensation bonus
met study criteria. All resident-supervision shifts were
included in the study. Exclusion criteria included faculty not
employed during the duration of the study period and faculty
who did not work with residents during the study period.
Only evaluations that were completed and submitted were
included in this study. We performed subgroup analysis to
compare for differences between male and female physicians,
and junior faculty (defined for this study as within the first
10 years of an initial faculty appointment at the completion
of the study period) and senior faculty. We used our

institution’s residency management system, Medhub
(Minneapolis, MN), which reported end-of-shift evaluations
conducted by faculty of residents during the study period.

We compared the total number of evaluations completed
by each faculty member during the pre- and post-
implementation periods based on the Medhub data. Multiple
residents may be working during a faculty shift; therefore,
each faculty member may submit multiple evaluations per
shift. We calculated the number of evaluations per shift based
on the total number of evaluations per attending and total
number of qualifying shifts. We compared each attending
physician pre-implementation to post-implementation to
determine any change in the total number of evaluations and
the number of evaluations per shift per attending. For this
initial analysis, the focus was intentionally limited to
quantitative data evaluation. We analyzed data using
GraphPad Prism version 9 (Graphpad Software, San Diego,
CA). Pre- and post-implementation data and subgroup
analysis were compared using z-tests with the significance
level P < 0.05 applied.

RESULTS

During the study period, 65 physicians submitted resident
evaluations. Among them, 27 did not meet inclusion criteria
for the study and were excluded. Reasons for exclusion of
faculty were as follows: not employed during the entire study
period (14); employed as fellows (10); or did not work at the
teaching hospital for the duration of the study (3). There were
38 attendings eligible for the study; 39.5% were female and
60.5% were junior faculty. Among the junior faculty, 47.8%
were female; 26.7% of the senior faculty were female. We
included 2,778 resident evaluations in the study. The total
number of evaluations submitted pre-implementation of the
incentive metric (FY20) was 1,149. After implementation,
the total number submitted (FY21) was 1,629, an increase in
42% increase for year two (P =0.001).

Each individual attending shift was reviewed, and the
average number of evaluations submitted per shift (for any
shift worked with residents) is reported in Figure 1b. The
mean number of evaluations submitted per shift pre-
implementation of the incentive metric was 0.45 (SD 0.47).
After implementation of the incentive metric, the mean
number of evaluations submitted per shift increased to 0.86
(SD 0.56), a statistically significant increase (P <.001).
Overall, 84.2% of faculty members had an increase in the
number of evaluations submitted per shift. The breakdown
by female, male, junior, and senior faculty are detailed
in Table 1.

Across all attendings who had an increased number of
evaluations during the post-implementation period, the
average increase was 0.5 evaluations per shift (range
0.01-1.54). Among the four who submitted fewer evaluations
per shift during the intervention period, the average decrease
was 0.19 evaluations per shift (range 0.01-0.55). Figure 2
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Figure 1a. Completion of resident evaluations by faculty pre- and post-implementation of a financial-incentive metric (statistically significant,
P =.001). 1b. Average number of evaluations submitted per shift pre- and post-implementation of the incentive metric (statistically significant,

P <.001).

Table 1. Percentage change in number of evaluations submitted per
shift after implementation of financial incentive.

Increase Decrease No change
All faculty (N =38) 84.2% 10.5% 5.3%
Female faculty (n=15) 73.3% 13.3% 13.3%
Male faculty (n = 23) 91.3% 8.7% 0%
Junior faculty (n=23) 82.6% 8.7% 8.7%
Senior faculty (n=15) 86.6% 13.3% 0%

compares the average number of evaluations per shift for
females vs males in the pre- and post-implementation period
and junior vs senior faculty. Both female faculty and male
faculty had a significant increase in the number of
evaluations pre- and post-implementation (P =.027,

P <.0001, respectively) (Figure 2a). However, male faculty
had a greater overall increase in the average number of
evaluations per shift (P =.049). Figure 2b shows the increase
pre- and post-implementation for junior and senior
faculty, which was significant within both groups

(P <1, P<.001, respectively). Senior faculty completion
rate had a slightly higher increase than for junior faculty;
however, this did not reach statistical significance.

(a) Female faculty = Male faculty

1 0.96
0.8
0.6

0.4

(=3

FY20 (Pre-Implementation) FY21 (Post-Implementation)

DISCUSSION

In this study we identify a strategy for improving the
collection of resident evaluations from faculty members at a
primary academic EM residency teaching site. Specifically,
the study demonstrates that the majority of attending
physicians exhibited an increase in the number of evaluations
they submitted per shift, resulting in a significant increase in
the total number submitted by the entire study group after
implementation of a faculty incentivization strategy. This
incentivization strategy assisted our program to meet the
ACGME requirements for frequent resident feedback.
Comparison of subgroups shows that while both female and
male faculty had a significant increase in the number of
evaluations post-implementation, the average increase in
evaluations per shift for male faculty was greater than in
female faculty. This may reflect the trend of female faculty
being less able to be academically productive during the
COVID-19 pandemic.'' "

A variety of ways to increase faculty contributions to the
myriad of instructional needs in the GME realm have been
investigated. Such endeavors include assigning “value units”
to scholastic contributions, sometimes termed “educational
value units” (EVU) or “academic relative value units”
(aRVU) to be used in a diverse manner based on

(b) Junior faculty m Senior faculty
1 0.95
0.80
0.8
0.6
0.45 0.45
0.4
0.2

FY20 (Pre-Implementation) FY21 (Post-Implementation)

Figure 2a. Average number of evaluations completed per shift by female and male faculty pre- and post-implementation of the incentive
metric. 2b. Average number of evaluations completed per shift by junior and senior faculty pre- and post-implementation of the financial-

incentive metric.
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departmental needs. One academic EM group concerned
with the marginalization of educational pursuits developed a
“mission-based budget” in which an EVU system assigns
activities to faculty with aligned funding, which led to a
significant improvement in the completion of obligations.'*
Ma et al has shown that academic productivity of a faculty
could be measured and, thus, fiscally rewarded based on the
accruing of “academic points” vis a vis aRVUs and using an
associated bonus system.'”

A Faculty Incentive Task Force within another group of
emergency physicians created educational activity
categories, assigned standardized time values correlating to
EVUs for each activity, and then set a threshold of total
EVUs to be met in order to receive compensation, which
resulted in increased faculty completion of resident and
fellow monthly evaluations as well as attendance at didactic
conferences.'® Similarly, Pugh et al demonstrated that the
implementation of quarterly bonuses increased faculty
participation in conferences and resident evaluations.’

Evaluation of residents must be well documented and
trended to allow for proper summative assessment, teaching,
and identification of possible interventions. Considering this,
program leadership needs to curate frequent feedback to
create a sufficient volume from diverse faculty across time.
Thus, the focus of this investigation was intentionally limited
to the quantitative analysis regarding numbers of
evaluations. This was done from the perspective of program
administration and the ACGME requirement for frequency/
amount of feedback using the milestone scales.

LIMITATIONS

Limitations of this study include the fact that it was
conducted at a single site and only for the duration of a single
fiscal year. In this study we compared the number of
evaluations, not their overall quality. It is important to note
that the COVID-19 pandemic occurred during the study
period, causing disruptions to physician staffing and salaries
nationally. Within our institution, emergency physician
work hours and salaries were not reduced due to the
pandemic and did not affect the faculty’s ability to
submit evaluations.

CONCLUSION

Incentivizing faculty through use of a bonus
compensation structure increased the number of evaluations
of residents submitted at our institution. This information
may be applied by other programs to increase the number
and frequency of resident evaluations.
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Introduction: Although acute stroke endovascular therapy (EVT) has dramatically improved outcomes
in acute ischemic stroke (AIS) patients with large vessel occlusions (LVO), access to EVT-capable
centers remains limited, particularly in rural areas. Therefore, it is essential to optimize triage systems for
EVT-eligible patients. One strategy may be the use of a telestroke network that typically consists of
multiple spoke sites that receive a consultation to determine appropriateness of patient transfer to an
EVT-capable hub site. Standardization of AIS protocols may be necessary to achieve target door-to-
groin (DTG) times of less than 60 minutes in EVT-eligible patients upon hub arrival. Specifically, the
decision to obtain vascular imaging at the transferring hub site vs delaying until arrival at the hub is
controversial. The purpose of this study was to identify factors associated with reduced DTG time in
LVO-AIS patients.

Methods: We performed a retrospective chart review for all patients treated over a 3.5-year period at our
home hub institution. Patients were classified as telestroke transfers, non-telestroke transfers, and
direct-to-hub presentations. We recorded demographic information, DTG time, reperfusion status, length
of stay (LOS), functional status at discharge, seven-day mortality, and the site where vascular imaging—
computed tomography angiography (CTA)—was obtained. We performed binary logistic regression to
identify factors associated with DTG <60 minutes.

Results: In the sample of EVT-eligible patients (n = 383), CTA was performed at the spoke site prior to
transfer to the hub institution in 53% of cases. Further, 59% of telestroke transfer cases received a CTA
prior to transfer compared to only 40% of non-telestroke transfers (59 vs 40%, P = 0.01). A Door-to-groin
time <60 minutes was achieved in 67% of transfer patients who received pre-transfer CTA compared to
only 22% of transfer patients who received CTA upon hub arrival and 17% of patients who presented
directly to the hub. Ultimately, transfer patients who received CTA prior to transfer were 7.2 times more
likely to have a DTG <60 minutes compared to those who did not (OR 7.2, 95% confidence interval
3.5-14.7; P < 0.001).

Conclusion: Pre-transfer computed tomography angiography was the only significant predictor of
achieving target door-to-groin times of less than 60 minutes. Because DTG time has been well
established as a predictor of clinical outcomes, including pre-transfer CTA in a standardized acute
ischemic stroke protocol may prove beneficial. Our findings also illustrate the need to optimize direct-to-
hub stroke alerts and telestroke relationships to minimize workflow disruptions, which became more
apparent during the pandemic. [West J Emerg Med. 2023;24(4)737—742.]
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INTRODUCTION

Endovascular therapy (EVT) for large vessel occlusion
acute ischemic stroke (LVO-AIS) is now the standard of care
for eligible patients." However, roughly half of all
Americans, predominantly those residing in rural areas, lack
timely (<60 minutes [min]) access to centers capable of
performing EVT.? Therefore, optimal triage systems for
LVO-AIS patients are essential for emergency departments
(ED) and health systems in rural regions that may be located
hours from an EVT-capable center. Telestroke networks are
a potent tool that improves clinical outcomes in resource-
limited rural areas.*”

Door-to-groin (DTG) time has been shown to be an
independent predictor of favorable outcomes in AIS patients
undergoing EVT.>® However, it remains unclear whether
spoke-site participation in a hub’s telestroke network directly
contributes to shorter DTG times. The timing of the vascular
imaging required prior to a patient undergoing EVT must
also be considered with respect to DTG time. The results of
previous studies evaluating the effect of pre-transfer vascular
imaging on DTG time have been inconsistent, with some
studies indicating either prolonged or improved DTG.””’
Therefore, it remains controversial as to whether computed
tomography angiography (CTA) should be performed prior
to transfer in patients with suspected LVO-ALIS.

The COVID-19 pandemic highlighted inefficiencies in the
triaging of AIS patients, particularly due to resource
limitations and staffing issues. Although a large, single-
center study detailed a decline of nearly 32% in stroke code
activations at the beginning of the pandemic in April 2020,
the rate of EVT remained consistent compared to the last
several years.' As COVID-19 continues to require the rapid
reallocation of resources and staff, with further long-term
effects on staffing, it is critical that EDs and stroke teams
efficiently triage patients who may be candidates for EVT.
Decreasing the number of futile transfers is also a key
component of reducing the burden on hub centers. We
previously reported an averted transfer rate of 65% using our
telestroke network in West Virginia,'' a state in which 34 of
its 55 counties are designated as either rural or super-rural.
Consideration of factors that impact the triage process, such
as pre-transfer CTA or access to telestroke consultation,
serves to maximize the efficiency with which hub EDs and
comprehensive stroke centers can provide care.

In this study, we sought to determine the primary factors
contributing to target hub-DTG times in LVO-AIS patients
undergoing EVT. Our overarching goal was to identify
factors that may impact the efficiency of the triage process for
stroke patients with LVOs in EDs and stroke centers.

METHODS

We conducted this study at West Virginia University
Hospital, a tertiary-care facility with a comprehensive stroke
center that serves as the telestroke hub of 29 spoke hospitals.

Population Health Research Capsule

What do we already know about this issue?
Endovascular therapy (EVT) is a time-
sensitive treatment for acute ischemic stroke
(AILS) that has dramatically improved patient
outcomes. It can only be performed at EVT-
capable institutions.

What was the research question?

We sought to identify factors associated with
reduced door-to-groin (DTG) times in AIS
patients with large vessel occlusion.

What was the major finding of the study?
Transfer patients who received computed
tomography angiography prior to transfer
were 7.2 times more likely to have a DTG
<60 min compared to those who did not.

How does this improve population health?
Triage systems must be optimized to provide
timely EV'T. This is of particular importance
to patients in resource-limited rural areas.

This organizational framework was previously described in
more detail.'" This study received institutional review board
approval, and the requirement for patient-informed consent
requirement was waived based on retrospective chart review.
Between January 2016-September 2021, we performed a
retrospective chart review of all LVO-AIS patients who
received EVT at our hub institution. This included direct-to-
hub ED presentations, as well as transfer patients from
spoke sites.

The hub-and-spoke model arranges service-delivery assets
into a network consisting of an anchor establishment (hub),
which offers a full array of services, complemented by
secondary establishments (spokes), which offer more limited-
service arrays, routing patients needing more intensive
services to the hub for treatment. Our network had 29 spokes
ranging from critical access hospitals to large community-
academic centers across four states (West Virginia,
Maryland, Ohio, and Pennsylvania). Furthermore, transfers
were categorized as telestroke vs non-telestroke transfers.

Variables collected from each patient’s chart included the
following: site of initial presentation (direct-to-hub vs
transfer); telestroke spoke-site transfer; or non-telestroke site
transfer. Other variables collected included National
Institutes of Health Stroke Scale (NIHSS) scores upon
arrival and at discharge, recanalization status (thrombolysis
in cerebral infarction) after EVT, and hub length of stay.
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Functional outcome was assessed using the modified Rankin
scale (mRS) at or within 90 days of discharge; patients with
mRS >2 were considered to have poor functional outcome.
Mortality rate within 90 days of discharge was also
determined. We calculated DTG time for all patients, defined
as the elapsed time between hub arrival time to groin
puncture at the start of EVT.

We performed statistical analysis using SPSS Statistics
27.0 (IBM Corporation, Armonk, NY). All study variables
were assessed for normality using Shapiro-Wilk testing to
determine appropriate parametric or non-parametric tests
for unadjusted comparisons between independent variables.
We compared frequencies and proportions of study variables
using a chi-square (x2) test. We used binary logistic
regression to determine whether there was an association
between study variables, including NIHSS score, telestroke
vs non-telestroke, or pre-transfer CTA with a DTG <60 min.
We verified that the data did not violate the assumptions of
logistic regression, including performing a Box-Tidwell test
to check for linearity between the predictors and the logit. We
performed a backward stepwise regression model whereby
each variable was entered in the first step of the model, and
variables that remained in the last step of the model were
considered significant predictors of DTG <60 min.

RESULTS

A total of 383 patients met inclusion criteria for this study;
189 (49%) presented directly to our hub institution (direct-to-
hub); and 194 (51%) arrived as a transfer. Median DTG time
was significantly shorter in transfer patients compared to
direct-to-hub patients (62 vs 83 min, P < 0.001). Similarly,
DTG <60 min was achieved in a significantly higher
proportion of transfer patients compared to direct-to-hub (47
vs 17%, P < 0.001).

Of the transfers, 71% received a telestroke consult prior to
transfer. Median DTG time was significantly shorter in
telestroke transfer to direct-to-hub patients (61 vs 83 min,
P < 0.0001), and DTG <60 min was achieved in a
significantly higher proportion of telestroke transfer patients

compared to direct-to-hub (50 vs 17%, P < 0.001) (Table 1).
There was no difference in median DTG time in telestroke
compared to non-telestroke transfers (61 vs 78 min,

P = 0.30), nor was there a difference in DTG <60 min in
telestroke compared to non-telestroke transfers (50 vs 38%,
P =0.13). While there was no significant difference in median
DTG time between direct-to-hub patients and non-telestroke
transfers (83 vs78 min, P = 0.75), DTG <60 min was
achieved in a significantly higher proportion of non-
telestroke transfer patients compared to direct-to-hub (38 vs
17%, P = 0.003) (Table 1).

In 53% of cases, CTA was performed at the spoke site prior
to transfer to the hub institution. Further, 59% of telestroke
transfer cases received a CTA prior to transfer compared to
only 40% of non-telestroke transfers (59 vs 40%, P = 0.011)
(Table 2). In all of the transfer patients who did not receive a
CTA at the spoke, CTA was obtained upon arrival to the hub.
As expected, median DTG time was shorter in transfer
patients who received pre-transfer CTA compared to transfer
patients who received CTA upon hub arrival (45 vs 83 min,
P < 0.001) (Table 2). Further, there was no difference in
median DTG time between transfer patients who received
CTA upon hub arrival and patients who presented directly to
the hub institution (direct-to-hub) (83 vs 83 min, P = 0.92).
Similarly, DTG <60 min was achieved in 67% of transfer
patients who received pre-transfer CTA compared to only
22% of transfer patients who received CTA upon hub arrival
and 17% of patients who presented direct-to-hub (Table 2).

A repeat CTA was obtained upon arrival in 67% of
transfer patients despite also having received a CTA at the
spoke. There was no significant difference in the frequency of
repeat CTA in telestroke compared to non-telestroke
transfers (63 vs 86%, P = 0.09). As expected, in transfer
patients who received pre-transfer CTA, median DTG was
significantly shorter in patients who did not receive repeat
CTA upon arrival at the hub compared to those with repeat
CTA (26 vs 59 min, P < 0.001). Similarly, DTG <60 min was
achieved in 100% of transfer patients who received pre-
transfer CTA but did not require repeat CTA upon arrival at

Table 1. Unadjusted comparison of direct-to-hub, telestroke transfer, and non-telestroke transfer patients.

Direct to hub Telestroke Non-telestroke

Variable (n = 189) Transfer (n = 134) Transfer (n = 60) P-value
Baseline NIHSS (mean + SD) 14 +6 14 +7 15+8 0.478
Door-to-groin time (DTG) (median [IQR] minutes) 83 [37] 61 [47] 78 [50] <0.0001
DTG time <60 min (%) 17 50 38 <0.0001
EVT recanalization (%) 37 42 30 0.329
Length of stay (median [IQR] days) 5 [4] 717] 7 [10] 0.108
Discharge mortality (%) 17 19 19 0.832
90-day mRS 0-2 (%) 36 24 32 0.081

NIHSS, National Institutes of Health Stroke Scale; EVT, endovascular therapy; IQR, interquartile range; mRS, modified Rankin Scale.
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Table 2. Unadjusted comparison of transfer patients by computed tomography angiography status.

CTA obtained prior to

CTA upon hub arrival

Variable transfer (n = 102) only (n = 92) P-value
Received telestroke consultation (%) 59 40 0.011
Door-to-groin time (DTG) (median [IQR] minutes) 45 [46] 83 [47] <0.001
DTG <60 min (%) 67 22 <0.001
Repeat CTA at hub (%) 67 - -

CTA, computed tomography angiography; /IQR, interquartile range.

the hub compared to 53% who received pre-transfer CTA
plus repeat at the hub (100 vs 53%, P < 0.001).

Interestingly, median DTG was shorter in patients who
received pre-transfer CTA and subsequently received a
repeat CTA upon hub arrival compared to transfer patients
who only received a CTA upon arrival to the hub (59 vs 83,
P =0.02). Similarly, DTG <60 min was achieved in 53% of
patients who received pre-transfer CTA and subsequently
received a repeat CTA upon hub arrival compared to only
22% of transfer patients who only received a CTA upon
arrival to hub (53 vs 22%, P < 0.001).

We used binary logistic regression analysis to determine
which study variables could predict a DTG <60 min in
transfer patients, controlling for the following variables
entered in the first step: baseline NIHSS score; telestroke vs
non-telestroke; CTA prior to transfer; and repeat CTA at the
hub. The only variable that remained in the model was CTA
prior to transfer, as transfer patients who received CTA prior
to transfer were 7.2 times more likely to have a DTG
in < 60 min compared to those who did not (odds ratio [OR]
7.2, 95% confidence interval [CI] 3.5-14.7; P < 0.001).

Despite the reduced DTG times among those with pre-
transfer CTA, we observed no difference in patient outcomes
on the basis of successful recanalization rate, length of stay,
functional status (mRS), or mortality.

DISCUSSION

Within our study population, pre-transfer CTA was the
only significant predictor of achieving benchmark DTG
metrics. Additionally, patients who received telestroke
consultation were more likely to have received CTA prior to
arrival. Given that a significant proportion of LVO-AIS
patients will occur among patients far from EVT-capable
centers, flexible solutions and innovation in practice are
necessary to expedite treatment. One key component to the
triage and transfer process is CTA acquisition.

Debate persists regarding whether pre-transfer CTA
optimizes treatment or simply prolongs transfer to an EVT-
capable center where image acquisition may be more
operational. In their analysis of two telestroke networks, Al
Kasab et al determined that AIS patients with LVO who
received pre-transfer CTA had longer DTG times than those
who received CTA at the hub hospital.” This was attributed

to the interventional team being activated at the hub hospital
only after CTA was repeated by the direct-to-hub team;
however, frequency of repeat CTA was not reported. In
contrast, our study demonstrated that patients were 7.2 times
more likely to have a DTG time <60 min if they underwent
pre-transfer CTA.

Repeat CT head is obtained in patients with prolonged
transfer time (>2 hours), and repeat CTA is typically
performed in cases with lower Alberta Stroke Program Early
CT Scores (ASPECTS), implying larger infarction core.
Among our population, interfacility transport is vulnerable
to a variety of factors including rural geography, a statewide
lack of emergency medical services resources via ground or
air, as well as weather patterns impeding helicopter transfer
approximately 50% of the time. Given these factors, most
transferred patients have prolonged transfer times, as
demonstrated with a 67% rate of repeat imaging. A DTG
<60 min was achieved in 100% of transfer patients who
received pre-transfer CTA but did not require repeat CTA
upon arrival at the hub, compared to 53% of patients who
received pre-transfer CTA plus repeat at the hub (100 vs.
53%, P < 0.001). However, DTG <60 min was achieved in
53% of patients who received pre-transfer CTA and
subsequently received a repeat CTA upon hub arrival
compared to only 22% of transfer patients who only received
a CTA upon arrival to hub (53 vs 22%, P < 0.001). Therefore,
even in cases where CTA must be repeated at the hub, there is
still a reduction in DTG time, and even including patients
with repeat CTA, patients who received CTA prior to
transfer were 7.2 times more likely to have a DTG time
<60 min compared to those who did not (OR 7.2, 95% CI 3.5-
14.7; P < 0.001). Therefore, the observed improvement in
DTG time in transfer patients cannot be solely attributed to
simply time saved by obtaining CTA prior to transfer; rather,
it is likely related to advanced pre-notification and activation
of the neurointerventional team, leading to more efficient
triage and expedited ED course.

These findings underscore the value of enhanced pre-
notification of incoming LVO patients. Pre-notification
systems are established as effective ways to expedite
treatment in time-critical conditions such as stroke.'> '*
Telestroke facilitates streamlining of communication from
spoke to hub, especially during the transfer process, and
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involvement of all stakeholders (receiving emergency
medicine, neurology, and neuro-interventional teams)
prior to patient transfer maximizes efficiency. Although
implementation and maintenance of telestroke systems
require significant resources and commitment from all
network partners,'>'¢ the benefits from a patient and payor
perspective are well-established.'” 2! We have shown here
that transfer patients from telestroke spoke sites were more
likely to receive pre-transfer CTA than transfer patients from
non-telestroke sites, with pre-transfer leading to improved
DTG times. Sun et al demonstrated that DTG time, along
with unmodifiable factors such as patient age, NIHSS score,
and reperfusion status, was most strongly associated with
favorable patient outcomes following AIS.’

While establishing or participating in a telestroke network
may not be feasible in some areas, standardizing imaging
protocols for all potential AIS-LVO patients should be a
priority. The importance of an efficient triage process has
been further highlighted by the COVID-19 pandemic.
Disruptions in EVT-workflow became more common during
the pandemic due to reallocation of staff.'” A more uniform
triage process would limit delays in facilitating time-critical
acute stroke therapy. Although telestroke consultation did
not independently predict a shorter DTG time, pre-transfer
CTA was obtained in a significantly higher proportion of
telestroke compared to non-telestroke transfers, which may
indirectly contribute to decreased DTG time.

Our findings demonstrate that patients who receive pre-
transfer CTA are more likely to achieve DTG time
<60 minutes. Including pre-transfer CTA as part of a
standardized protocol for AIS patients could potentially
decrease the time and resource burden on the over-populated
and understaffed hub hospitals. Not only can CTA confirm
that a patient has a target lesion amenable to EVT, but it
equally serves to identify patients who are not candidates for
intervention, thereby reducing futile transfers or avoiding
resource-heavy helicopter flights. Although we did not
observe improved outcomes among cases with shortened
DTG times, it is well established that DTG time is a powerful
predictor of clinical outcome.>%*?

LIMITATIONS

Our study has several limitations. First, the elapsed time
from arrival to spoke to transfer from spoke—door in/door
out time—could not be reliably obtained for all transfer
patients. Therefore, we were unable to determine the net
effect of pre-transfer CTA on door in/door out and DTG
time. Future studies are necessary to evaluate door in/door
out times at the transfer site, with and without CTA, to
confirm that pre-transfer CTA does not delay time of transfer
that exceeds the improvement of DTG time at the hub.
Furthermore, while this study only evaluated DTG time at a
single hub site, the diversity of geography (spanning four
states) and volume (ranging from critical access hospitals to

primary stroke centers) among participating spoke sites is
also a notable strength. This data demonstrates that pre-
transfer CTA can be reasonably acquired across a variety of
practice environments.

We believe the findings of this study are generalizable to
both rural and non-rural areas. Our rural academic center,
which serves much of the 1.8-million-person population of
West Virginia, is the only center with EVT-capabilities in the
region. While many of our patients may be affected by
factors that are more unique to this area, such as prolonged
transportation times due to geography, nearly 50% of US
residents live in areas with similar healthcare densities,’
indicating that this is a significant problem throughout the
country. Thus, the association between obtaining pre-
transfer vascular imaging and reduced DTG time is
generalizable to both rural and non-rural areas.

Lastly, we observed no significant association between
reduced DTG time and improved patient outcomes on the
basis of successful recanalization rate, length of stay,
functional status (mRS), or mortality. The absence of a clear
outcome correlate in our data may be due to the relatively
small sample size, as well as to our inability to control for all
confounding factors, including individual site operating
procedures, telestroke utilization rates, transfer modalities,
and distance traveled to arrive at the hub.

CONCLUSION

Reduction in door-to-groin time remains an important
benchmark to advance the treatment of acute ischemic stroke
patients with large vessel occlusions. Although several
multitier, lean quality improvement initiatives have been
developed to optimize workflow,” 2" our study provides
evidence that focusing efforts on pre-transfer vascular
imaging alone yields powerful results. Furthermore, our
findings underscore an important implementation
opportunity for emergency medicine leaders that also
facilitates collaboration across disciplines and health
systems.
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Introduction: During the COVID-19 pandemic, as society struggled with increasing disease burden,
economic hardships, and with disease morbidity and mortality, governments and institutions began
implementing stay-at-home or shelter-in-place orders to help stop the spread of the virus. Although well-
intentioned, one unintended adverse consequence was an increase in violence, abuse, and neglect.

Methods: We reviewed the literature on the effect the pandemic had on domestic violence, child and
elder abuse and neglect, human trafficking, and gun violence. In this paper we explore common themes
and causes of this violence and offer suggestions to help mitigate risk during ongoing and future
pandemics. Just as these forms of violence primarily target at-risk, vulnerable populations, so did
pandemic-related violence target marginalized populations including women, children, Blacks, and those
with lower socioeconomic status. This became, and remains, a public health crisis within a crisis. In early
2021, the American College of Emergency Physicians (ACEP) Public Health and Injury Committee was
tasked with reviewing the impact the pandemic had on violence and abuse as the result of a resolution
passed at the 2020 ACEP Council meeting.

Conclusion: Measures meant to help control the spread of the COVID-19 pandemic had many
unintended consequences and placed people at risk for violence. Emergency departments (ED),
although stressed and strained during the pandemic, remain a safety net for survivors of violence. As we
move out of this pandemic, hospitals and EDs need to focus on steps that can be taken to ensure they
preserve and expand their ability to assist victims should another pandemic or global health crisis
develop. [West J Emerg Med. 2023;24(4)743—-750.]

Keywords: pandemic; elder abuse; human trafficking; COVID-19; gun violence; intimate partner
violence; child abuse; fear.

Volume 24, No. 4: July 2023 743 Western Journal of Emergency Medicine


http://escholarship.org/uc/uciem_westjem
https://doi.org/10.5811/westjem.58405

Violence and Abuse: A Pandemic Within a Pandemic

Whiteman et al.

INTRODUCTION

In early 2020, as the world was thrust into the COVID-19
pandemic, countries struggled with increasing disease
burden, economic hardships, and disease morbidity and
mortality, which led to the implementation of stay-at-home
orders to help stop viral spread. This led to increased stress,
anxiety, and work/school absence.' Unintended adverse
consequences included increases in violence, domestic
violence (DV), child and elder abuse and neglect, human
trafficking, and gun violence. In this article we look at the
impact of the COVID-19 pandemic on violence and its
relationship to DV, child and elder abuse and neglect, human
trafficking, and gun violence, and we offer suggestions to
help mitigate violence and better manage our response in the
face of this uncertainty.

METHODS

A group of experts in the topics of DV, child abuse and
neglect, human trafficking, elder abuse and neglect, and gun
violence came together to summarize the literature available
regarding the COVID-19 pandemic and its impact on
these topics.

DOMESTIC VIOLENCE

Soon after the implementation of pandemic mitigation
measures, reports of DV surged globally. This led to United
Nations Secretary Guterres’ ominous warning: “We know
lockdowns and quarantines are essential to suppressing
COVID-19, but they can trap women with abusive
partners . . . Over the past weeks, as the economic and social
pressures have grown, we have seen a horrifying surge in
domestic violence.”” Media reports quickly called attention
to links between pandemic lockdown orders and worldwide
increases in intimate partner violence.> While anyone can be
avictim of DV, women are disproportionately affected; thus,
for this paper we refer to female victims.

Researchers in New Zealand previously showed that all
forms of family violence (DV, child abuse, and elder abuse)
increase during and after large-scale crises.* Examples of the
widespread impact of pandemic lockdowns are abundant. In
2020 the Guardian reported a global surge in reports of DV.’
Brazil experienced a 40-50% increase in DV, and Spain had a
20% increase in the number of helpline calls in the first few
days of lockdown.’ In Cyprus, the number of hotline calls
rose 30% within one week of its first COVID-19 case.® In the
United Kingdom (UK), Refuge—one of the leading
domestic abuse organizations—reported a 25% increase in
helpline calls in the seven days following UK lockdown
measures.’ During the same period, Refuge noted a 150%
increase in website visits.” In China’s Hubei province, DV
tripled when comparing February 2020 to February 2019.°
In France reports of DV increased 30% and in
Argentina 25%.°

In March 2020 reports of DV within the United Sates
followed a similar trajectory: the Portland [Oregon] Police
Bureau recorded a 22% increase in family violence calls®;
the San Antonio [Texas] Police Department saw an 18%
increase’; in Alabama the Jefferson County Sheriff’s Office
reported a 27% increase in March 2020 compared to March
2019'"; and the New York City Police Department
responded to a 10% increase in DV calls in March 2020
compared to March 2019."" In February 2021, the
National Commission on COVID-19 and Criminal Justice
(NCCCJ) reported that DV incidents in the US increased
by 8.1% after lockdown orders were issued.'> The NCCCJ
report included police call logs, DV crime reports,
emergency line registries, and health records. Despite these
increases in reports and hotline calls, US emergency
departments (ED) saw a significant decrease in visits
related to intimate partner violence (442 vs 484) and
suspected child abuse and neglect (884 vs. 1,038) during
March 15-October 10, 2020, compared to the same period
in 2019."

Hotline and helpline calls surged in the US, with the
National DV Hotline reporting a contact volume increase of
9% and ~10% of callers citing COVID-19 as a factor."”
Between March-May 2020, 90% of callers reported
experiencing emotional/verbal abuse, 61% physical abuse,
16% digital abuse (use of technology to bully, harass, stalk, or
intimidate), and 11% sexual abuse.'> Some hotlines noted
decreased call volumes as survivors were unable to access
hotlines due to isolation and abuser contact.

Homicides related to DV increased. In 2020 more than
2,000 people were killed in the US in DV-related shootings,
an increase of 4% from 2019, with disproportionate increases
in Texas (69%), Maryland (93%), Missouri (67%), and Utah
(160%)."° In a survey of law enforcement personnel focused
on DV response, 33% reported an increase in DV homicides
in their communities and half reported abusers threatening to
shoot survivors.'” Spain’s first DV fatality occurred
five days after lockdown. The UK as well saw an increase
in DV-related homicides.'®

Cases of DV rose during the pandemic as lockdown placed
those vulnerable populations in close proximity to their
abusers.'”** Social isolation of survivors made them more
susceptible to abuse with few resources for help.
Unemployment, economic/financial strain, disease fears,
childcare stress and homeschooling, depression, and drug
and alcohol use all increased DV risk in the home, resulting in
an increase in all forms of violence. Those victims in pre-
existing violent relationships as well as in previously non-
violent relationships had difficulty reaching out to DV
hotlines; while some hotlines had dramatic increases in call
volume, others experienced fewer calls. Without in-person
access to family, friends, and co-workers, visible injuries go
unnoticed and subtle clues may have been missed with face
masks hiding visible facial trauma. Video-conferencing
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platforms allow cameras to be off or adjusted, blocking
physical signs of the abuse or the abuser off-screen.

Aid from social service agencies, DV agencies, shelters,
and rape crisis centers was limited with some organizations
deemed non-essential. Infrastructure, technology, and
financial limitations curtailed the transition to remote
response. Remotely staffed hotlines and helplines stayed
open. Shelters faced losses of volunteers and workers and
difficulty implementing social distancing and personal
protective equipment (PPE) protocols and cleaning/
disinfecting measures in the face of supply shortages.

Many EDs and hospitals severely restricted visitors,
including DV and sexual assault advocates, crisis workers,
and shelter staff, leaving victims without adequate support
while being evaluated for injuries or following sexual assault.
When allowed into the ED or hospital, agencies were
required to provide their own PPE, despite supply shortages.
Going forward, hospitals should establish policies allowing
social service agencies access to survivors and to provide
those workers with appropriate PPE during a pandemic.
Emergency departments need to ensure they screen ALL
patients for violence at the time of the visit/hospitalization
and provide appropriate agency referrals. Given the
unprecedented access abusers have to victims, resources need
to be compact, easily concealable, and non-discoverable.
Hospitals should work with local agencies to ensure access to
services, personnel, and resources. State governments need to
re-classify social service agencies as essential, allowing them
to continue their important work.

Agencies need to do the following: 1) develop protocols
and policies that allow for easy transition to work from
home; 2) enhance information technology infrastructure in
anticipation of future pandemics or lockdowns with staff
education; and 3) institute routine, camera-on employee
checks to ensure their well-being.

CHILD ABUSE AND NEGLECT

The World Health Organization, United Nations
Women, and UNICEF released a joint statement calling for
the protection of children from violence including
maltreatment, gender-based violence, and sexual
exploitation.”® A report from the US Centers for Disease
Control and Prevention found that despite a dramatic
decrease in total pediatric ED visits during lockdown, the
number of hospitalizations from child abuse and neglect
remained stable, representing a dramatic increase in the
yearly percentage of ED visits related to child abuse and
neglect among all age groups.”* The National Child Abuse
Hotline allows anyone, including children, to call in or
report. In 2018 and 2019 the hotline received 93,000 and
90,000 calls, respectively.”>>® By contrast, in fiscal year 2020
there were over 112,000 calls, representing a 23% increase.”’

The same COVID-19 lockdown measures affecting DV
survivors affected children as well. This includes social

isolation, virtual education, and financial and housing
insecurities. The presence of children at home continuously
instead of away at school or daycare led to added stress, with
parents and caregivers denied respite from direct childcare
duties. Home life became private. Without visitors to the
home and children barred from attending school and
extracurricular activities, there was no direct interaction with
potential, mandated reporters or concerned citizens.
Children had less opportunity to privately confide in or ask
for help from teachers, counselors, friends, and healthcare
personnel who would otherwise recognize signs of abuse.

If an individual doesn’t already live in a safe environment,
then lockdown becomes more dangerous to them. Sheltering
in place may lead to child neglect as supervising adults
engage in other necessary tasks. Abusers having unlimited
access to new household members, both related and non-
related, in shared living space, potentially placed children at
further risk.

Without the in-person supervision of teachers or other
school-based mandated reporters, virtual learning limits
assessment of children for abuse or neglect, especially as
virtual learning via cameras only shows part of the child or
their environment. The actual household environment was
potentially obscured with preloaded backgrounds or children
being outside the home to access better Wi-Fi.

Similarly, case workers conducting virtual visits were not
able to fully assess home-life situations. Food insecurity may
have been missed. Children who relied on school breakfast
and lunch programs as their source of healthy nutritious
meals lacked adequate nutritious food during lockdown,
negatively affecting health and learning. Mandated reporters
did not have the same level of pre-pandemic contact with
children, given the implementation of virtual learning and
telemedicine visits. Abusers had greater ability to cover up or
limit visualization of telltale signs of abuse. Official reports to
child protective services decreased significantly by about 20-
70%, possibly attributable to fewer in-person contacts with
mandated reporters.27

Child abuse and neglect is preventable. Pandemic and
disasters require heightened methods of surveillance,
reporting, and investigation of cases. Prevention strategies
include the following: offering economic support; allowing
parents flexible work schedules to balance childcare and
work responsibilities; and implementing mechanisms to get
children safely back in school for their mental health and
physical well-being. Schools need flexibility for in-person
services for children, including access to nutritious meals
with community support to help with these efforts.

A visit to the ED may be a child’s only access to help.
Emergency physicians should conduct thorough history and
physical exams of children, paying attention to emotional
well-being, signs of physical injury, neglect, and other red
flags of child abuse. Consults to social services and child
protective services (CPS) should not be restricted due to a
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pandemic or limited access to PPE. The CPS agencies
must have mechanisms to continue to conduct in-person
and in-hospital evaluations and have processes for
virtual home visits with the ability to provide other
needed services.

EXPLOITATION AND HUMAN TRAFFICKING

Societal safety measures meant to protect against
COVID-19 transmission further isolated at-risk, exploited,
and trafficked individuals, posing added barriers to potential
victim identification and assistance. Vulnerability to
exploitation and trafficking has been exacerbated by both the
rise in family violence and household financial insecurity.
Widespread school closures unique to the COVID-19
pandemic resulted in children spending more time online,
possibly unsupervised, as parents or legal guardians who
were essential workers had to juggle work and homelife.

The remote digital era ushered in by the COVID-19
pandemic led to exponential growth in predatory cyber
activity including the targeted solicitation of minors through
social media, chat rooms, and gaming platforms. As early as
the first quarter of 2020, cybersecurity groups began to detect
chatter within child sexual abuse material (CSAM)
subscription forums and other parts of the darknet describing
the pandemic as a unique opportunity to entice children
online and including instructions on how to access children to
produce and share CSAM.*° The National Center for
Missing and Exploited Children (NCMEC) experienced “an
explosion in reporting” to their Cyber Tipline early on.”®*° In
May 2020, during the first wave of shutdowns, reports to the
NCMEC tipline numbered almost 1.7 million, as compared
to ~745,000 reports in May 2019.%

According to NCMEC, reports involving at-risk children
from across the country increased by 28% from an average of
~326,680 per week in 2019 to a weekly average of ~418,290
reports during 2020.?® Reports of online enticements
experienced an exponential growth of 97.5% from 19,174
total reports in 2019 to 37,872 in 2020.?® The dramatic rise in
criminal cyber activity and the concomitant risk to children
are thought to be related to increased time online while
socially distancing, adult boredom, and preoccupation with
sexual thoughts, and a doubling in the number of chatters on
CSAM forums since the start of the COVID-19 pandemic.™

Survivors of trafficking in recovery, already struggling to
establish themselves socially and financially, have had to
endure food and housing insecurity and lack of employment
opportunities during the general economic downturn. While
some benefited from eviction moratoriums, many others
were left homeless due to job loss and inability to pay rent.
Socioeconomic stressors associated with the pandemic
increased the risk of survivors being re-trafficked and of
at-risk individuals being newly trafficked. The pressures for
money to pay for food, housing, and other necessities may
lead individuals to accept exploitative work, engage in

commercial sex work, and commercially sexually
exploit children.

To compound the problem, frontline health and social
service organizations—and the precarious local mechanisms
for referral—experienced severe disruptions of their
everyday outreach and service activities. Any legal or
immigration proceedings in progress prior to the start of the
pandemic likely were unexpectedly suspended resulting in
prolonged states of abeyance, uncertainty, and non-closure
for victims and survivors. Consequently, the COVID-19
pandemic may have exacted a heavier toll on the physical,
mental, emotional, and financial health of victims and
survivors than is currently understood.

ELDER ABUSE AND NEGLECT

Elder abuse and neglect is “an intentional act, or failure to
act, by a caregiver or another person in a relationship
involving an expectation of trust that causes or creates a risk
of harm to an older adult.”*' Types of abuse include physical,
sexual, emotional or psychological, as well as financial abuse,
and neglect. Before COVID-19, an estimated one in six older
persons were subject to abuse globally with one in 10 US
residents >60 years subject to abuse. Post-COVID-19
increases in elder abuse were reported worldwide.*?
Previously mentioned risk factors may be exacerbated in
elderly populations.

There are associated risk factors of elder abuse that can be
assessed and managed by medical and public health
professionals such as diagnoses of mental illness, alcohol use
disorder, and greater degrees of financial and emotional
dependence experienced by a vulnerable elder. Risk factors
vary among individuals, relationships, communities, and
cultures. Identified protective factors include high levels of
community cohesion and coordination of resources and
services for older people. With early recognition of risk
factors and implementation of protective strategies, elder
abuse can be prevented.

There was an increase in mental health issues for persons
of all ages in part due to implementation of mandatory public
health and social measures such as physical distancing,
isolation, and restrictions on movement. One study reported
that elder abuse increased to one in five older people in the
US during the COVID-19 pandemic.** Reports include those
living in long-term care facilities or other community
settings, as well as those living with caregivers.

Those living away from caregivers were further isolated,
with less direct access to services and a decrease in available
communication methods. Older people often have less
technologic access and literacy, making it difficult to
navigate without in-person support. Given their social
isolation, older adults have become more dependent on
caregivers, risking abuser exploitation. Caregivers had their
own health and safety to worry about, as well as concerns
about financial and other resources needed to care for the
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older persons in their life, leading to increased stress and
burden on all involved, and further risk of exploitation of
resources such as Social Security benefits designated for older
people. Increased stigma was placed on older people, as those
most severely affected by COVID-19 were sometimes given
priority medical resources over younger people with a greater
chance of survival.

Governments and public health professionals must
acknowledge that elder abuse exists. Emergency clinicians
should screen all older people for possible abuse and consider
risk factors and protective factors during every encounter.
Especially on the ED frontline and primary care offices,
healthcare professionals must be aware of local/state
reporting mandates. Any suspected mistreatment should be
reported according to local/state mandates (usually via Adult
Protective Services).

An impactful way to prevent mistreatment is to increase
social connectedness with older people and their caregivers in
our communities. With persistent physical distancing, we
need to try harder to stay close socially—via phone and video
calls, messaging, or outside meeting—to stay connected and
check in with others to reduce isolation.

GUN VIOLENCE

The pandemic has been associated with increased firearms
purchasing both by experienced owners and first-time buyers.
With the start of the pandemic, a surge in US gun sales was
tied to stay-at-home orders and the first wave of pandemic-
related unemployment.””° As the year progressed and
political polarization increased, people continued to arm
themselves; 40 million background checks for gun purchases
were recorded in 2020.°>° Almost one-quarter of those
seeking guns had not previously owned a firearm. Woman
and Blacks showed the greatest increases in firearm
purchasing. Historically, increases in firearm purchases have
been linked with elections or restrictive policy worries. But
the COVID-19 pandemic diverged from this trend and was
linked to fear associated with the pandemic, lockdown,
racism, elections, and the police.

Both firearm assault and DV incidents in the US increased
by 8.1% in the first months following the imposition of stay-
at-home orders.'® People at risk of DV are at high risk of
being killed by a firearm with over one half of all intimate
partner homicides committed with guns.’’ In a study
conducted at Level I trauma centers across Philadelphia,
Abdallah et al found that intentional or violent trauma, such
as firearm violence, stabbings, and assaults, significantly
increased when comparing six weeks prior to and 10 weeks
after implementation of stay-at-home orders; other studies
reported greater increases in shootings after lockdown was
lifted.*® Recognizing the synergistic epidemic, or syndemic,
of racism, COVID-19, and firearm injury is important.
Preliminary data showed Blacks were twice as likely as
Whites to die from COVID-19.%® Blacks are also eight times

more likely to be killed by a firearm than Whites.**
Preliminary statistics from 2020 suggest that the COVID-19
pandemic compounded racial inequities in firearm violence.
In a study conducted using the Philadelphia Police
Department data registry of shooting victims, researchers
noted that a spike in the number of people shot per week
depended on a temporal relationship to Philadelphia’s first
COVID-19 lockdown.*

Finally, more than half of deaths from firearms occur from
suicide. Although preliminary data suggests suicide deaths
dropped in 2020 compared with 2019, it is anticipated that the
mental health burden of the pandemic will peak later than the
actual pandemic. The 1918 Spanish Flu pandemic, for
example, was associated with an increase in death by suicide,
suggesting the social isolation link.*' Firearms were shown to
reduce the time period of first suicidal thoughts and attempts,
as well as to significantly increase the lethality of those
attempts.*? With increased access to firearms, numbers of first-
time buyers, and feelings of social isolation, there is a high risk
of future increases in suicides related to firearm injury.

While the summative effect of the COVID-10 pandemic and
the gun violence pandemic, and their relationship to each other,
has not yet been studied, there is cause for concern.
Recognition of risk is the first step toward improved prevention
of firearm injury. Emergency clinicians are uniquely positioned
to intervene as we care for vulnerable patients who may be
facing DV, racial violence, or depressive symptoms. Screening
of all ED patients may make a difference.

COVID-19 FEAR AND NEGLECT

During the pandemic, there was a documented decrease in
ED visits for medical and traumatic conditions, myocardial
infarctions, stroke, and hyperglycemic crises.* *® Forty
percent of adults deferred care for fear of catching COVID-19,
leading to serious morbidity and mortality.*” An ACEP study
found that 80% of those surveyed were concerned about
contracting COVID-19 from other ED patients or visitors,
and 29% actively delayed or avoided seeking medical care due
to these concerns.”® Another survey regarding non-COVID-
19-related complaints found 59% were unlikely to use the ED
and another 20% “didn’t know.”*’

Emergency physicians have countless stories of patients
delaying medical care due to fear of contracting disease.
Many of these patients presented very late into the course of
their disease, suffering unnecessary complications and
potentially permanent consequences. Such instances raise the
question of when does fear of disease turn into actual neglect,
and complicate the assessment of abuse and neglect,
particularly of dependent populations.

Patients exercise their autonomy when deciding whether
to seek care due to fear of COVID-19. What if that decision
were made for the patient by someone else? Are parents
neglectful when choosing not to take their child to the doctor
or ED for care because of fears surrounding COVID-19? Is it
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child neglect if parents delay seeking care for their 9-year-old
with right lower quadrant abdominal pain for a week
resulting in perforated appendicitis requiring percutaneous
drainage, prolonged parenteral antibiotics, and delayed
appendectomy? Is this reportable to CPS?

Conversely, there is the example of an elderly woman who
falls with immediate hip pain and inability to walk and whose
refusal of family members’ offer to take her to the ED leaves
her bedbound for a week. Family bought diapers for toileting
and gave her meals in bed. Finally, when the pain escalated,
she agreed to present to the ED where she was diagnosed with
an intertrochanteric hip fracture with associated deep vein
thrombosis. Is this self-neglect or elder neglect? Nursing
home staff assume a resident with fever, body aches,
abdominal pain, and nausea/vomiting/diarrhea has COVID-
19 during an outbreak in their facility and don’t send her to
the ED for three days despite a negative COVID-19 test. She
was found to have incarcerated bowel with sepsis. Was the
nursing home neglectful for anchoring on COVID-19
because of their facility’s concomitant outbreak? Are these
events reportable to Adult Protective Services?

Child neglect is defined as the failure of a parent or other
person with responsibility for the child to provide needed
food, clothing, shelter, medical care, or supervision to the
degree that the child’s health, safety, and well-being are
threatened with harm.” Similarly, elder neglect is defined as
failure by a caregiver or other person in a trust relationship to
protect an elder from harm or the failure to meet needs for
essential medical care, nutrition, hydration, hygiene,
clothing, and basic activities of daily needs or shelter, which
results in a serious risk of compromised health and/or safety
relative to age, health status, and cultural norms.>! Self-
neglect is the behavior of an elderly person that threatens his/
her own health and safety.!

During non-pandemic times, most clinicians would believe
that these questions posed above were proof of neglect.
However, pandemic fears, especially during surges, made this
judgment difficult. In assessing situations, several factors must
be considered, including intent, expectation of trust, risk, and
harm. The key question to consider is “what was the intent or
intentionality of the decision?” Was delaying care malicious or
honoring the patient’s wishes? In cases of self-neglect, the
competence and decision-making capacity of the patient must
be considered. It is not self-neglect if the patient has
competence and decision-making capacity.’’

Classifying actions as neglect requires thought. One does
not want to wrongfully accuse or, conversely, miss red flags
and possibly subject the patient to more serious abuse.
Emergency physicians should employ ED social workers to
help with difficult cases. With regard to COVID-19 fear,
local and national organizations needed to educate the public
about seeking appropriate medical care and the true risk of
disease transmission in healthcare settings. Patient education
is key to ensure timely and appropriate medical care.

With the advent of vaccination, hopefully these fears
were lessened.

LIMITATIONS

The authors who performed the literature search and
review were not blinded. The true extent of pandemic-related
violence remains, and will likely remain, incompletely
reported and understood. As a result, the available
quantitative data is limited. Anecdotal evidence suggests that
pandemics require increased vigilance for signs of
interpersonal abuse and violence. Moreover, and perhaps
more pressing, a thorough risk-benefit analysis of universal
lockdowns as a mitigation strategy must be conducted to
further our understanding and ensure adequate emergency
preparedness during future respiratory pandemics, given a
much earlier prediction that lockdowns would be of little help
and would increase violence. Finally, we did not focus on
specific prevention techniques related to COVID-19, as
research on this subject was sparse.

CONCLUSION

It is evident that measures meant to help control the
spread of the COVID-19 pandemic had many unintended
consequences and placed people at risk for violence. The
pandemic left abuse and violence victims feeling isolated with
fewer options for help and decreased opportunities for
recognition. Hospitals and violence prevention programs
need to start planning for the next pandemic with a
focus on preserving or expanding access to services,
strengthening social service agency partnerships, and
ensuring these agencies have access to the ED with
proper PPE.
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Introduction: Previous studies have demonstrated that rapid transfer to definitive care improves the
outcomes for many time-sensitive conditions. The critical care resuscitation unit (CCRU) improves

the operations of the University of Maryland Medical Center (UMMC) by expediting the transfers and
resuscitations for critically ill patients who exceed the resources at other facilities. In this study we
investigated CCRU transfer patterns to determine patient characteristics and logistical factors that
influence bed assignments and transfer to the CCRU. We hypothesized that CCRU physicians prioritize
transfer for critically ill patients. Therefore, those patients would be transferred faster.

Methods: We performed a retrospective review of all non-traumatic adult patients transferred to the
CCRU from other hospitals between January 1-December 31, 2018. The primary outcome was the
interval from transfer request to CCRU bed assignment. The secondary outcome was the interval from
transfer request to CCRU arrival. We used multivariate logistic regressions to determine associations with
the outcomes of interest.

Results: A total of 1,741 patients were admitted to the CCRU during the 2018 calendar year. Of those
patients, 1,422 were transferred from other facilities and were included in the final analysis. Patients’
mean age was 57 + 17 years with a median Sequential Organ Failure Assessment (SOFA) score of

3 [interquartile range 1-6]. Median time from transfer request to CCRU bed assignment was 8 (0-70)
minutes. A total of 776 (55%) patients underwent surgical intervention after arrival. Using the median
transfer request to bed assignment time, we found that patients requiring stroke neurology (odds ratio
[OR] 5.49, 95% confidence interval [Cl] 2.85-10.86), having higher SOFA score (OR 1.04, 95% CI 1.001-
1.07), and needing an immediate operation (OR 2.85, 95% CI 1.98-4.13) were associated with immediate
bed assignment time (<8 minutes). Patients who were operated on (OR 0.74, 95% CI 0.55-0.99) were
significantly less likely to have an immediate bed assignment time.

Conclusion: The CCRU expedited the transfer of critically ill patients who needed urgent interventions
from outside facilities. Higher SOFA scores and the need for urgent neurological or surgical intervention
were associated with near-immediate CCRU bed assignment. Other institutions with similar models to the
CCRU should perform studies to confirm our observations. [West J Emerg Med. 2023;24(4)751-762.]
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INTRODUCTION

When caring for a patient exceeds the initial hospital’s
resources, patients are usually transferred to tertiary or qua-
ternary medical centers for higher levels of care. The transfer
of patients from either the emergency department (ED) or
intensive care unit (ICU) to regional referral centers, interhos-
pital transfer (IHT), is becoming more common."* However,
the system for medical IHT is not robust and most of the high-
volume referral medical centers do not have immediate ICU
bed availability.>* As a result, the THT of critically ill patients
is often delayed, leading to worse patient outcomes.’

Furthermore, certain patients are found to have time-sen-
sitive disease and will need transfer to tertiary or quaternary
care centers for immediate diagnostic or therapeutic interven-
tions. Early intervention or early arrival at referral centers
have been associated with improved outcomes for patients
who had Type A aortic dissection, ruptured abdominal aortic
aneurysm, intracranial hypertension, or ischemic stroke from
large vessel occlusion.®”

To expedite IHT and optimize outcomes for patients
with critical illness or time-sensitive conditions, the critical
care resuscitation unit (CCRU) at the University of Mary-
land Medical Center (UMMC) was created in July 2013. The
CCRU streamlines the IHT process by providing timely and
effective resuscitation for patients who need further inter-
ventions from a quaternary care medical center. The CCRU
has been found to outpace traditional ICUs by providing
care for a higher number of patients with critical illnesses or
time-sensitive diseases, while also leading to improved out-
comes.*!® However, details about how the CCRU physicians
triage and prioritize transfer requests while optimizing pa-
tient volume has not been described. In this study we aimed
to investigate and describe factors that contribute to early
bed assignment and early transfer to the CCRU. Determining
these factors can provide further information for administra-
tors at other facilities that might be interested in setting up a
similar unit.

METHODS
Study Design and Clinical Setting

We performed a retrospective analysis of data from all
adult patients who were transferred from other hospitals
to the CCRU between January 1-December 31, 2018
(the latest year that this data became available). All non-
traumatic adult patients who were admitted from other
hospitals to the CCRU during this period were eligible. We
excluded patients who were admitted to the CCRU from
within our medical center (intrahospital transfer), either
from our institution’s ED or another inpatient unit. This
study was exempt from formal consent by our institutional
review board (HP-00084554).

The CCRU is a six-bed, ICU-based resuscitation unit
that is staffed around the clock by one attending physician,

Population Health Research Capsule

What do we already know about this issue?
Interhospital transfers of critically ill patients
are often delayed as there is no immediate ICU
bed availability.

What was the research question?

What are the transfer patterns and patient
characteristics that lead to immediate bed
assignment at the critical care resuscitation

unit (CCRU)?

What was the major finding of the study?
Patients admitted to stroke neurology, with
higher SOFA score, and needing immediate
surgery, were associated with immediate bed
assignment time (<8 minutes).

How does this improve population health?

A CCRU expedites the transfer of critically ill
patients from outside facilities who are in need
of urgent intervention.

one advanced practice provider (APP), and three to four
nurses who are required to have at least two years of prior
ICU experience. The operational costs to staff the CCRU,
represented in full-time equivalents (FTE), are 5.0 FTE

for APPs, 5.0 FTE for attending physicians, and 32.0 FTE
for nurses. When a referring clinician needs to transfer a
patient with critical illness or time-sensitive disease to our
quaternary medical center, the referring clinician first contacts
the Maryland ExpressCare (MEC) Center, which handles all
transfer logistics for our institution. The MEC personnel then
contact the on-call specialty physician and the appropriate
ICU physician for possible transfer. When no ICU bed is
available, the CCRU attending physician is involved with the
transfer request for an available CCRU bed.

Once the patient is considered appropriate for transfer
by the specialist and the CCRU attending physician, the
CCRU attending assigns an available bed to the patient,
as appropriate. This assigned bed is now reserved until
this patient arrives. Once a bed is assigned to the patient,
the CCRU team and the accepting physicians at UMMC
leave the decision of transport to the referring clinicians.
The sending facility will arrange for the most appropriate
mode of transport (eg, ground vs air transport, private
vs academic-affiliated transport teams) for the patient,
according to the transport team’s availability and the
patient’s acuity.
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The CCRU is a fluid and dynamic unit. Regarding
the capacity of the CCRU, “empty” beds may already be
promised to a patient in transit; thus, even though a patient is
not physically occupying the bed, it is technically not empty.
The CCRU attendings triage patients’ acuity levels and the
demands of the unit for appropriate bed assignment. There is
an agreement within the medical center that when the CCRU
is reaching its capacity that any available bed in the medical
center will be given to a CCRU patient. Typically, when the
CCRU is reaching its capacity, such as a situation where five
of the six beds are occupied, the CCRU calls the appropriate
inpatient unit(s) to alert them, so that the CCRU can get their
first available bed when it becomes available.

Once a patient arrives at the CCRU, the patient will
receive resuscitation from the CCRU team as indicated
and timely diagnostics or therapeutic intervention(s) from
specialists, such as a thrombectomy for ischemic stroke from
large vessel occlusion, or cannulation for extracorporeal
membrane oxygenation (ECMO), etc. In addition, patients
may be taken to the operating room (OR) for emergent
surgery, which was defined as within 12 hours of CCRU
arrival.* Once a patient undergoes adequate resuscitation and
treatment by the multidisciplinary clinical teams, the patient
will be moved to another appropriate inpatient unit at our
medical center for further longitudinal care.

Data Collection

We extracted the following data from the CCRU records
and our institution’s electronic health records: the date and
time that the referring clinicians contacted MEC for a transfer
request; the date and time that the CCRU attending physicians
assigned a bed to each patient; and the date and time that
patients arrived at the CCRU. We also extracted other clinical
data, such as components of the Sequential Organ Failure
Assessment (SOFA) score upon a patient’s arrival at the
CCRU. The SOFA score served as a surrogate for a patient’s
disease severity at the sending facility, prior to arrival at the
CCRU. We also collected other laboratory values that were not
part of the SOFA score, such as serum lactate concentrations,
white blood cell count, and hemoglobin concentrations. We
collected the types of continuous infusions prior to CCRU
arrival, such as insulin and anti-hypertensive infusions, as a
marker of care intensity at the referring facilities.

The UMMC is a quaternary medical center with a
capacity of approximately 800 beds. There are five adult non-
trauma ICUs: the cardiac surgical ICU; coronary care unit;
neurocritical care unit; medical ICU (MICU); and surgical
ICU. UMMC has a system in place to handle transfer requests
from another hospital via MEC. MEC works to connect the
transferring clinicians with the relevant ICU for possible
admission. If patients are deemed appropriate for admission
but the corresponding ICU does not have available beds,
the CCRU will be included in the consultation. The transfer
records of patients coming from another hospital to UMMC are

maintained by MEC as part of their operations, which manages
all incoming IHT.

We extracted the data used from non-CCRU units in
this study from the MEC database. Prior to commencement
of data extraction, investigators who were blinded to the
study’s hypothesis were trained by the principal investigator
with sets of 10 patients until data accuracy reached at least
90% agreement. Data was ext