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Penn State Health Emergency Medicine

About Us:

Penn State Health is a multi-hospital health system serving patients and communities across central

Pennsylvania. We are the only medical facility in Pennsylvania to be accredited as a Level | pediatric trauma
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
Hampden Medical Center in Enola, Pa.; Penn State Health Holy Spirit Medical Center in Camp Hill, Pa.; Penn State
Health St. Joseph Medical Center in Reading, Pa.; Penn State Health Lancaster Pediatric Center in Lancaster, Pa,;
Penn State Health Lancaster Medical Center (opening fall 2022); and more than 3,000 physicians and direct care
providers at more than 126 outpatient practices in 94 locations. Additionally, the system jointly operates various
health care providers, incleding Penn State Health Rehabilitation Hospital, Hershey Outpatient Surgery Center,

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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Introduction: Emergency departments (ED) are in the unique position to initiate buprenorphine, an
evidence-based treatment for opioid use disorder (OUD). However, barriers at the system and clinician
level limit its use. We describe a series of interventions that address these barriers to ED-initiated
buprenorphine in one urban ED. We compare post-intervention physician outcomes between the study
site and two affiliated sites without the interventions.

Methods: This was a cross-sectional study conducted at three affiliated urban EDs where the
intervention site implemented OUD-related electronic note templates, clinical protocols, a peer
navigation program, education, and reminders. Post-intervention, we administered an anonymous,
online survey to physicians at all three sites. Survey domains included demographics, buprenorphine
experience and knowledge, comfort with addressing OUD, and attitudes toward OUD treatment.
Physician outcomes were compared between the intervention site and the control sites with bivariate
tests. We used logistic regression controlling for significant demographic differences to compare
physicians’ buprenorphine experience.

Results: Of 113 (51%) eligible physicians, 58 completed the survey: 27 from the intervention site, and 31
from the control sites. Physicians at the intervention site were more likely to spend <75% of their work
week in clinical practice and to be in medical practice for <7 years. Buprenorphine knowledge (including
status of buprenorphine prescribing waiver), comfort with addressing OUD, and attitudes toward OUD
treatment did not differ significantly between the sites. Physicians were 4.5 times more likely to have
administered buprenorphine at the intervention site (odds ratio [OR] 4.5, 95% confidence interval
1.4-14.4, P=0.01), which remained significant after adjusting for clinical time and years in practice,
(OR 3.5 and 4.6, respectively).

Conclusion: Physicians exposed to interventions addressing system- and clinician-level
implementation barriers were at least three times as likely to have administered buprenorphine in the ED.
Physicians’ buprenorphine knowledge, comfort with addressing and attitudes toward OUD treatment did
not differ significantly between sites. Our findings suggest that ED-initiated buprenorphine can be
facilitated by addressing implementation barriers, while physician knowledge, comfort, and attitudes may
be harder to improve. [West J Emerg Med. 2024;25(3)303—-311.]
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INTRODUCTION

Opioid-related overdose deaths in the US have increased
since the 1990s, and in the 12 months ending June 2023
provisional overdose deaths exceeded 81,000." The
emergency department (ED) has been involved in addressing
the opioid crisis by implementing opioid-sparing pain
management protocols and treating opioid overdoses. Yet
patients with non-fatal unintentional opioid overdose visits
to the ED are still 100 times more likely to die of an overdose
within a year of their index visit than those from a
demographically matched population.” Emergency
departments are in the unique position to initiate and link to
evidence-based treatment for opioid use disorder (OUD)
when a patient presents acutely with opioid withdrawal or
non-fatal overdose.

Buprenorphine, a partial opioid agonist, is an effective
medication to treat OUD that has historically not been
offered in ED settings. In 2015, D’Onofrio et al published a
seminal, randomized controlled study demonstrating the
efficacy of ED-initiated buprenorphine and ongoing
engagement in OUD treatment at 30-days post discharge.’
Follow-up studies also demonstrated that ED-initiated
buprenorphine is an effective intervention, with ongoing
OUD treatment at 30 days in 50-86% of the patients.*> On
the heels of these findings, the Substance Abuse and Mental
Health Services Administration published a resource guide in
2021 acknowledging the ED as an important site for
provision of OUD treatment.® In the same year, the
American College of Emergency Physicians published
consensus recommendations for OUD treatment including
use of buprenorphine in the ED.’

While buprenorphine use in the ED has increased in recent
years,® multiple barriers at the system and clinician level limit
the implementation of ED-initiated buprenorphine.”’'?
System-level barriers include lack of streamlined order sets
for OUD treatment, difficulty referring to ongoing treatment
services after discharge, limited availability of expert
physicians and pharmacists for consultation, and lack of
access to dedicated care coordinators, social workers, or peer
counselors. Clinician-level barriers include lack of
knowledge, comfort and experience with buprenorphine and
OUD treatment, a historical need for a buprenorphine
prescribing waiver,'* as well as stigma toward patients
with OUD.

Few studies have examined specific interventions that
address clinician-level barriers and post-intervention
clinician outcomes. Foster et al described a financial
incentive program for emergency physicians to complete the
then-required buprenorphine waiver training and reported a
positive but variable increase in buprenorphine prescribing in
the five months after the incentive.'* Butler et al reported on a
set of behavioral-science informed interventions that
increased physician initiation of OUD-related treatments'”

Population Health Research Capsule

What do we already know about this issue?
While ED-initiated buprenorphine for the
treatment of opioid use disorder has
increased, system- and clinician-level barriers
continue to limit its use.

What was the research question?

We sought to compare whether interventions
addressing barriers to ED-initiated
buprenorphine would improve administration
of buprenorphine.

What was the major finding of the study?
Physicians at the intervention site were

4.5 times more likely to have administered
buprenorphine (95% CI 1.4-14.4, P=0.01).

How does this improve population health?
ED-initiated buprenorphine can be facilitated by
addressing both system- and clinician-level
barriers, although physician knowledge,
comfort, and attitudes may be harder to improve.

at a single academic ED site with a robust addiction clinic
program. Khatri et al randomized physicians to a clinician-
level intervention of either a didactic-only group or a didactic
plus weekly messaging and a financial incentive group.'®
While 33% of all participants prescribed buprenorphine for
the first time in the 90 days post-intervention, buprenorphine
administration frequency or knowledge did not differ
significantly between the groups. In an ongoing, multicenter
effectiveness study of buprenorphine initiation in the ED,
D’Onofrio et al described multiple system-level
implementation facilitators that include clinical protocols,
learning collaboratives, and referral programs.'”'® The
implementation facilitation period was associated with a
higher number of emergency clinicians who completed the
buprenorphine prescribing waiver, as well as ED visits where
clinicians prescribed buprenorphine and naloxone."’

We contribute to the growing body of literature by
describing a set of interventions that addressed multiple
system- and clinician-level implementation barriers to ED-
initiated buprenorphine in a safety-net ED. We evaluated
post-intervention physician outcomes and compared these
between the ED site with targeted interventions and two
related sites without targeted interventions. Our aim was to
determine whether addressing multiple implementation
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barriers to ED-initiated buprenorphine is associated with
improved buprenorphine knowledge, comfort with
addressing OUD, and attitudes toward OUD treatment
among physicians at the intervention site. We hypothesize
that physicians at the intervention site had improved
experience with administering buprenorphine in the ED.

METHODS
Study Design

We conducted a cross-sectional study of attending
physicians at three EDs affiliated with a large, urban
emergency medicine (EM) residency program. Physician
knowledge, comfort with, and attitudes toward OUD
treatment, as well as experience with administering
buprenorphine in the ED, were compared between one
intervention site (where a multifaceted set of interventions
aimed at addressing clinician- and system-level barriers to
ED-initiated buprenorphine was implemented) vs two
control sites (where interventions focused on ED-initiated
buprenorphine were not implemented). The study was
approved by the affiliated institutional review boards
(IRB#2019-10920).

Setting

This study took place at three EDs affiliated with a large
academic EM training program with 84 residents per year
and 100 full-time attending physicians on faculty. One ED
site is part of the New York City municipal hospital system,
while the other two ED sites are part of a large, private,
academic health system. All three EDs see a high visit volume
around 70,000 per annum per site and provide safety-net care
to a payor mix that is predominantly publicly insured. All
three EDs are in the borough of The Bronx, New York,
where the opioid-related overdose rate was 73.6 per 100,000
in 2022, representing the highest of all five boroughs in New
York City.?” Consistent with most EM practices across the
country, the three ED training sites have not historically
offered buprenorphine for opioid withdrawal and
OUD treatment.

Intervention Site

Between November 2018-June 2020, the municipal
hospital-based ED site (herein referred to as “intervention
site”’) implemented a multifaceted set of interventions to
address system-and clinician-level barriers to ED-initiated
buprenorphine. System-level interventions customized for the
ED included the following: 1) an electronic health record
(EHR) note template for opioid withdrawal and OUD
assessment; 2) a clinical protocol for administering
buprenorphine in the ED; 3) a clinical workflow to provide
naloxone training and take-home kits for overdose
prevention; and 4) a peer navigation program to facilitate
referral and linkage to outpatient buprenorphine treatment,
including an in-house substance use disorder treatment

program. System-level interventions were funded and
developed by a centralized leadership team from the municipal
public hospital system. Local ED implementation was
facilitated by a clinician champion (JM) who worked closely
with an interdisciplinary team of emergency medicine,
behavioral health, pharmacy, and social work leadership.
Initial salary support for this work was grant-funded.
Clinician-level interventions included the following: 1) a
modest financial incentive for voluntary completion of
buprenorphine waiver training and obtaining the prescribing
waiver; 2) regular updates and reminders about system-level
interventions at EM faculty meetings every two weeks; and
3) two, one-hour grand rounds lectures that reviewed the
evidence for ED-initiated buprenorphine and the availability
of clinical protocols to support buprenorphine treatment.
Grand rounds lectures at the time of intervention were
conducted in person and voluntarily attended by faculty and
residents across the EM residency program. Many of the
interventions were introduced in an overlapping manner and
refined iteratively during the two-year implementation period.

Control Site

During the same period, a clinical protocol and an order
set to support hospital-initiated buprenorphine were also
being implemented at the two other ED sites based at the
private, academic health system (referred to as “the control
site”); however, these interventions did not focus on the ED.
Peer navigators based in the ED were available but were not
dedicated to support referral and linkage to outpatient
buprenorphine treatment. Neither were financial incentives
for completion of buprenorphine waiver training or
physician meetings dedicated to ED-initiated
buprenorphine offered.

Participants

We recruited study participants based on the following
criteria: 1) licensed physician eligible to obtain a waiver to
prescribe buprenorphine; and 2) attending physicians
practicing at either the intervention or control site. We did
not include resident physicians in our sample because they
rotate at both the intervention and control sites and would
have experienced variable exposure to the interventions
aimed at ED-initiated buprenorphine. Neither did we include
physician assistants who are an important part of the EM
workforce because they did not receive the financial incentive
and did not attend faculty meetings or grand rounds where
most of the clinician-facing interventions occurred.

Data Collection

Between September—December 2020, we emailed 113
eligible emergency physicians at the three ED sites to
introduce the opt-in study and continued to send monthly
email reminders. We also announced the study in person at
attending physician meetings at two of the three sites that
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could allocate meeting time during the COVID-19 public
health emergency. Individualized email reminders were sent
to attending physicians at all sites in the last month of study
recruitment. The survey was administered anonymously in
English using the online platform Qualtrics (Qualtrics,
Provo, UT). Upon completion of the questionnaire,
participants were eligible to enter a raffle to win one of five
$50 gift cards.

A 22-item survey was adapted from previously published
research on clinician barriers to buprenorphine
prescribing.”'!" The survey instrument we developed
consisted of five domains: demographics; buprenorphine
experience; buprenorphine knowledge; comfort with
addressing OUD; and attitudes toward OUD treatment.

Self-reported demographics included age, gender, race,
ethnicity, years in practice, and amount of time spent
working clinically (clinical time). The number of years in
practice was measured by the number of years since
American Board of Emergency Medicine certification date,
and respondents were considered junior attending physicians
if they had seven or fewer years in practice. Clinical time was
a dichotomous measure of less than vs > 75%, based on the
rationale that attending physicians who spend <75% clinical
time represent clinician-educators, researchers,
or administrators.

For buprenorphine experience, participants were asked to
answer yes/no to ever administering buprenorphine in the
ED, completing the buprenorphine waiver training, and
receiving their buprenorphine prescribing waiver.
Buprenorphine knowledge was evaluated with seven
questions specific to the clinical use of buprenorphine using a
three-point Likert scale (“agree-neutral-disagree™), where
agreeing or disagreeing correctly to the knowledge questions
was a key outcome. Comfort with OUD treatment was also
evaluated with a three-point Likert scale (“comfortable-
somewhat comfortable-not comfortable™) regarding
management of opioid withdrawal, response to opioid
overdose, counseling on and administering medications for
OUD, and referral to outpatient treatment for substance use
disorder. Attitudes toward OUD treatment were measured
with level of agreement (“agree-neutral-disagree”) to
stigmatizing statements describing patients with OUD as
difficult to treat, buprenorphine as substituting one drug for
another, and prescribing buprenorphine for OUD as
increasing medicolegal risk.

Data Analysis

We calculated descriptive statistics for demographic
characteristics, buprenorphine experience, and
buprenorphine knowledge for physicians at the intervention
and control sites. Fisher exact tests were used to assess
whether physicians’ demographic characteristics and
buprenorphine experience differed by site. We examined
buprenorphine knowledge by calculating a composite

knowledge score based on the number of correct answers to
the seven knowledge questions and compared them by site
using the Mann-Whitney U-test. Physicians’ comfort with
addressing OUD and attitudes toward OUD treatment are
described with proportion of responses with “comfortable”
and “agree,” and compared by site with Fisher exact tests and
Fisher-Freeman-Halden tests, for variables with more than
two categories.

We conducted a post-hoc multivariable analysis because
of a statistically significant difference between physicians’
buprenorphine experience of “ever administered
buprenorphine” by site. We examined possible confounding
of this association by the demographic characteristics that
are significantly associated with the site. We used logistic
regression to assess the association between buprenorphine
administration and site while controlling for these covariates.
Following the recommendation that one variable should be
used for every 10 participants with the outcome, we
ascertained that only two variables could be included in a
single analysis as there were 20 participants who had “ever
administered buprenorphine.” Thus, we ran analyses with
site and each of the possible confounders separately. All tests
were two-sided with a statistical significance criterion of 0.05.
We used SPSS version 27 (IBM Corp, Armonk, NY) for all
statistical analyses.

RESULTS

Among the 113 eligible attending physicians, 58 (51.3%)
physicians fully completed the survey, with 27 responses
from the intervention site and 31 responses from the control
site. As shown in Table 1, no significant differences in the
demographic characteristics of gender, race, and ethnicity
were found among emergency physicians by site. Physicians
were more likely to spend <75% of time in clinical practice at
the intervention vs control sites, 44.4% vs 19.4%, respectively
(P =0.05). Nearly twice as many physicians at the
intervention site were in clinical practice for seven years or
less compared to those at the control site, 70.4% vs 38.7%,
respectively (P =0.02). In other words, physicians at the
intervention site were more likely to be clinician-educators,
researchers and administrators, and junior
attending physicians.

For buprenorphine experience, more physicians at the
intervention site reported “ever administered
buprenorphine” in their clinical practice than physicians at
the control site, 51.9% vs 19.4%, respectively (P = 0.01). Over
half of the physician respondents completed the waiver
training at both the intervention and control sites, 55.6% and
51.6%, respectively. Of those who completed the waiver
training, most physicians obtained the prescribing waiver.
There was no statistical difference in waiver training
completion and status by site. For buprenorphine
knowledge, the median score of correct answers (of the seven
knowledge questions) was three for physicians at the
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Table 1. Demographic, experience, and knowledge participant characteristics.

Intervention site Control sites
N =27 n (%) N =31 n (%) P-value
Demographic characteristics
Gender 0.50
Female 14 (51.9) 13 (41.9%)
Male 11 (40.7) 17 (54.8%)
Decline to answer 2 (7.4%) 1(3.2%)
Race 0.69
White 17 (63.0%) 22 (75.9%)
Black 3 (11.1%) 3 (10.3%)
Asian 2 (3.7%) 3 (10.3%)
Other 2 (7.4%) 1(3.4%)
Decline to answer 4 (14.8%) 1(3.4%)
Ethnicity 0.68
Hispanic or Latina/o 2 (7.4%) 4 (12.9%)
Not Hispanic or Latina/o 25 (92.6%) 27 (87.1%)
Clinical time 0.05
<75% 12 (44.4%) 6 (19.4%)
75%+ 15 (55.6%) 25 (80.6%)
Years in practice 0.02*
>7 years 8 (29.6%) 19 (61.3%)
<7 years 19 (70.4%) 12 (38.7%)
Buprenorphine experience
Ever administered buprenorphine 0.01*
Yes 14 (51.9%) 6 (19.4%)
No 13 (48.1%) 25 (80.6%)
Completed waiver training 0.80
Yes 15 (55.6%) 16 (51.6%)
No 12 (44.4%) 15 (48.4%)
Obtained prescribing waiver among those who completed waiver training 0.74
Yes 12 (80.0) 12 (75.0)
No 3 (20.0) 4 (25.0)
Buprenorphine knowledge
Mean (SD) number of correct responses (7 items) 3.4 (2.0) 3.3(2.1) 0.82
Median (range) 3 (0-7) 4 (0 6) 0.88

*Statistical significance with p-value for comparison (p < .05).

intervention site, which was similar to the median score of  likely to have administered buprenorphine than those at the
four at the control site (Mann-Whitney U =428, P =0.88). control site (OR 4.5, 95% CI 1.4 — 14.4, P=0.01). After

As seen in Figures | and 2, physicians’ comfort with adjusting for the two demographic characteristics that
addressing OUD and their attitudes toward OUD treatment differed by site (clinical time and years in practice), the
did not differ significantly between the intervention and likelihood of buprenorphine administration remained high
control sites. and statistically significant among physicians at the

The post-hoc analysis (see Table 2) of the association intervention site compared to the control site (OR 3.5
between buprenorphine administration and site indicates with clinical time controlled, 4.6 with years in practice

that physicians at the intervention site were 4.5 times more  controlled, respectively).
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Treating opioid withdrawal with buprenorphine will
extend patient length of stay in the Emergency
Department

Providing patients with buprenorphine for OUD will
increase my medicolegal risk

Buprenorphine is substituting one drug for another

Patients who have a history of OUD are difficult to
treat

The Clinical Opiate Withdrawal Scale (COWS) is
difficult to administer

0%

[ Control site M Intervention Site

16%
37%

16%
26%

32%
22%

48%
52%

13%
4%

10% 20% 30% 40%

Percent Agree (%)

50% 60%

Figure 1. Physician attitudes towards patients living with opioid use disorder (OUD)' and use of buprenorphine by site (percent agree.)
Physician agreement with the statements along the vertical axis by site. No statistical difference found.

DISCUSSION

In this study, we found that emergency physicians who
were exposed to a multifaceted set of interventions that
addressed system- and clinician-level barriers to ED-initiated

Refer to outpatient substance use
treatment programs

Counsel patients about naloxone
take-home kits

Administer methadone

Administer buprenorphine 16%

N
[
X

Discuss medications for OUD

Respond to opioid overdose

Treat Opioid withdrawal

N
a

buprenorphine at their clinical site were at least three times as
likely to have administered buprenorphine after adjusting for
clinical time and years in practice. Yet physicians’
buprenorphine knowledge, comfort with addressing OUD,

[ Control Site M Intervention Site

58%
44%

32%
67%"

42%
41%

%
41%

96%
81%
0% 20% 40% 60% 80% 100%

Percent (%) comfort

Figure 2. Physician percent comfort with addressing opioid use disorder by site.
Physician comfort with the activities listed along the vertical axis by site. *Statistical significance with P-value for comparison (P < .05).
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Table 2. Predictors of buprenorphine administration by physician characteristics.

Model 1
Univariate

Model 2
Site and clinical time

Model 3
Site and years in practice

OR (95% Cl)

OR (95% CI) OR (95% ClI)

Site
Intervention 4.5 (1.4-14.4)"
Control Ref
Clinical time
<75% 5.4 (1.6-18.0)*
75%+ Ref
Years in practice
<7 years 1.5 (0.5-4.5)
>7 years Ref

3.5 (1.0-12.0)* 4.6 (1.3-15.8)*

Ref Ref
4.3 (1.2-15.0)*
Ref
0.9 (0.3-3.2)
Ref

*Statistically significant P-value < 0.05.
Ref, reference group; OR, odds ratio.

and attitudes toward OUD treatment did not differ
significantly between the intervention and control sites. Our
findings suggest that ED-initiated buprenorphine can be
facilitated by addressing system-level implementation
barriers, while clinician knowledge, comfort, and attitudes
may be harder to improve and may require long-term and/or
different interventions.

The system-level interventions described were a series of
tools and services introduced to the ED by interdisciplinary
stakeholders to encourage the use of evidence-based, ED-
initiated buprenorphine that had not previously been
considered standard treatment for patients living with OUD.
Integrated EHR templates and clinical protocols and
workflows were tools to support clinical decision-making,
while the peer navigation program provided harm reduction
interventions and supported post-discharge planning and
linkage to care. The implementation of these system-level
interventions was intended to minimize the burden on
clinicians and to reduce variation in care.”’ The impact of each
intervention was not measured individually because many
components were introduced and refined in an overlapping,
iterative manner during the implementation period. (For
example, announcements and education regarding the EHR
order sets and clinical protocols occurred at a similar time and
across subsequent meetings.) The cross-sectional study
captured only clinician outcomes after receiving the whole set
of system-level interventions, which is a limitation of
measuring real-world implementation facilitation.

Implementation of these system-level tools and services
required interventions at the clinician level to introduce,
familiarize, and remind clinicians of available tools and
support services. Frequent reminders, educational
opportunities, financial incentives for the then-required
buprenorphine prescribing waiver coursework were an
attempt to encourage knowledge of and comfort with ED-
initiated buprenorphine with the goal to support a change in
clinical practice to treat OUD, not just respond to acute

overdoses, in the ED. Our clinician-level interventions eased
the implementation of system-level interventions in a similar
manner, as the behavioral science-based “nudges” were used
to increase the number of physicians who obtained a waiver
at another urban, academic ED.?” The same group also used
clinician-level nudges in the form of best practice advisories
in the EHR and monthly emails to increase the use of
ambulatory referrals to a Bridge Clinic and buprenorphine
administration.'”> An important part of the process appears
to include a clinical champion who can work with
stakeholders to overcome institutional barriers'®'*** to
refine workflows and protocols, and who can also be a
content expert resource to colleagues to introduce evidence-
based practice updates and reminders.

In our study, physicians’ clinical time and years in practice
had an impact on the likelihood of practicing ED-initiated
buprenorphine. Clinical time in practice is a variable used to
differentiate between physicians with or without dedicated
time for clinical education, research, and administration,
which was hypothesized to have an independent effect on
adoption of emerging clinical practices. Years in independent
clinical practice is used as a measure to account for secular
trends in EM training; attending physicians with fewer than
seven years in clinical practice may have been exposed to
frequent press on the opioid epidemic and changing
guidelines for OUD treatment in the ED. Im et al report that
junior emergency physicians are more likely to view OUD as
a chronic disease and approve of buprenorphine initiation in
the ED,?* even if junior emergency physicians expressed a
similar sense of frustration treating patients with OUD as
senior physicians. Our study did not include resident
physicians to minimize cross-contamination of exposure to
interventions. Other studies have found that emergency
physicians in their residency training are eager to implement
ED-initiated buprenorphine.'>** Attitudes among
emergency physicians are generally changing toward OUD,
and it is increasingly being viewed as a chronic disease with
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acute manifestations that should be treated in the
ED setting.”**’

The removal of the buprenorphine-prescribing waiver
requirement is an acknowledgment that this clinician-level
barrier impeded access to treatment for OUD.?**” While this
study was completed at a time when the buprenorphine-
prescribing waiver requirement was still in effect (and
justified financial incentives for emergency clinicians who
voluntarily obtained a prescribing waiver), we expect that
future interventions to address clinician-level barriers to
buprenorphine initiation in the ED will still require a clinical
champion who can regularly provide updates about
implementation and lead education efforts.

LIMITATIONS

Limitations to our study include a relatively small sample
size with a 58% response rate, which may have contributed to
a sampling bias. Our clinical sites are in an urban area with a
high prevalence of opioid overdose and OUD, which may
influence physician interest in and knowledge of OUD and,
thus, participation in the survey. Implementation of ED-
initiated buprenorphine at the intervention site received
financial support and departmental resources in a tertiary-
care municipal hospital as well as initial grant funding for
salary support of the clinical champion, which may limit
generalizability to ED settings in smaller, rural and/or under-
resourced hospitals. Without pre-/post-evaluations for each
intervention, we were unable to assess whether a particular
intervention influenced the difference in buprenorphine
administration at the intervention site. Buprenorphine
experience is self-reported; responses regarding
buprenorphine administration in the ED are not linked to
pharmacy data from the interventional or control sites.
Lastly, cross-contamination of attending physicians’
exposures to interventions may have occurred via residents
who rotate among the intervention and control sites. It may
have also occurred at the grand rounds lectures where all
faculty from the residency sites are invited; however, total
faculty attendance typically hovered below 10% for the then
in-person lectures.

CONCLUSION

Our study compares the administration of ED-initiated
buprenorphine at two similar and related ED settings where
physicians at one site were exposed to a multifaceted set of
interventions to ED-initiated buprenorphine. Physicians
exposed to interventions designed to address system- and
clinician-level barriers were more likely to initiate
buprenorphine for OUD treatment in their clinical practice.
Future implementation efforts should examine interventions
that are tailored to implementation barriers even after the
buprenorphine- prescribing waiver requirement has been
eliminated, including residency education to improve the

understanding and uptake of ED-initiated buprenorphine.
Coupling pharmacy-level buprenorphine administration and
prescribing data with physician-reported outcomes will also
help parse out impact of future interventions.
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Introduction: The United States Veterans Health Administration is a leader in the use of telemental health
(TMH) to enhance access to mental healthcare amidst a nationwide shortage of mental health

professionals. The Tennessee Valley Veterans Affairs (VA) Health System piloted TMH in its emergency
department (ED) and urgent care clinic (UCC) in 2019, with full 24/7 availability beginning March 1, 2020.
Following implementation, preliminary data demonstrated that veterans >65 years old were less likely to
receive TMH than younger patients. We sought to examine factors associated with older veterans receiving
TMH consultations in acute, unscheduled, outpatient settings to identify limitations in the current process.

Methods: This was a retrospective cohort study conducted within the Tennessee Valley VA Health
System. We included veterans >55 years who received a mental health consultation in the ED or UCC
from April 1, 2020—September 30, 2022. Telemental health was administered by a mental health clinician
(attending physician, resident physician, nurse practitioner, or physician assistant) via iPad, whereas in-
person evaluations were performed in the ED. We examined the influence of patient demographics, visit
timing, chief complaint, and psychiatric history on TMH, using multivariable logistic regression.

Results: Of the 254 patients included in this analysis, 177 (69.7%) received TMH. Veterans with high-
risk chief complaints (suicidal ideation, homicidal ideation, or agitation) were less likely to receive TMH
consultation (adjusted odds ratio [AOR]: 0.47, 95% confidence interval [CI] 0.24—0.95). Compared to
attending physicians, nurse practitioners and physician assistants were associated with increased TMH
use (AOR 4.81, 95% CI 2.04—11.36), whereas consultation by resident physicians was associated with
decreased TMH use (AOR 0.04, 95% CI 0.00-0.59). The UCC used TMH for all but one encounter.
Patient characteristics including their visit timing, gender, additional medical complaints, comorbidity
burden, and number of psychoactive medications did not influence use of TMH.

Conclusion: High-risk chief complaints, location, and type of mental health clinician may be key
determinants of telemental health use in older adults. This may help expand mental healthcare access to
areas with a shortage of mental health professionals and prevent potentially avoidable transfers in low-
acuity situations. Further studies and interventions may optimize TMH for older patients to ensure safe,
equitable mental health care. [West J Emerg Med. 2024;25(3)312—-319.]
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INTRODUCTION

In 2020, 52.9 million people in the United States (US)
suffered from a mental health or substance use disorder.'-*
Emergency department (ED) visits and admissions for
psychiatric concerns continue to increase.” ’ Despite the
increased demand, there is a widespread mental health
professionals shortage in the US, which negatively affects
access to timely, efficient mental healthcare for society’s most
vulnerable populations. An estimated 7,632 clinicians are
needed to bridge the gap in low-resourced areas.®
Approximately 66% of rural or partially rural counties are
designated by the federal government as mental health
professional shortage areas.® Patients in these areas have
been found to have worse health outcomes, including shorter
life expectancy and higher rate of suicide.” '' Innovative
solutions are needed to address these key gaps to expand
access to equitable mental health services, particularly in the
setting of acute crises.

Telehealth was first described in clinical practice in the late
1950s." Over the past two decades, use has expanded in a
variety of clinical settings.'® The Veterans Health
Administration has adopted telehealth across a variety of
settings, including mental health complaints.'* By 2016,
nearly half of EDs in the US reported the use of telehealth,
with 20% using it for mental health purposes (telemental
health [TMH]).">!'® The use of TMH in routine ED clinical
practice grew dramatically during the COVID-19
pandemic.” For many EDs, it is the only avenue to
emergency psychiatric care.'

On March 1, 2020, the Tennessee Valley Veterans Affairs
Health System implemented full-time TMH for veterans who
presented to the ED for mental health complaints. Both
TMH and in-person consultations performed by a mental
health clinician were available 7 days a week, 24 hours a day,
including holidays, at the ED and during all operating hours
at the UCC (daily 8 am — 8 pm). Consultation modality was
left to the choice of the mental health clinician. In-person
clinician coverage was always available by an attending
physician, resident physician, nurse practitioner, or
physician assistant during facility operating hours.
Capabilities did not change depending on the role of the
clinician. A more detailed description of the program is
provided elsewhere.'” Despite the implementation of this
TMH program, preliminary data showed 20% of mental
health consultations still occurred in person.'” Veterans who
received in-person mental health evaluations were notably
older compared to those receiving TMH, with 31% in-person
consults occurring in veterans ages >65 vs 18% of
TMH consults.'’

Older patients with mental health complaints face unique
challenges in the emergency setting. Attention to these
patients during the implementation of new processes of care
is vital to ensure they receive high-quality mental health
evaluation. With the exponential growth projected for the

Population Health Research Capsule

What do we already know about this issue?
There is a widespread shortage of mental
health professionals in the US, which
decreases access to timely emergency
mental healthcare.

What was the research question?

What factors are associated with older
veterans receiving acute, unscheduled
telemental health (TMH) vs in-
person consults?

What was the major finding of the study?
High-risk chief complaints (suicidal or
homicidal ideation, or agitation) were
associated with decreased TMH use
(OR 0.39, 95% CI0.18-0.81). Type of
clinician and location of care were also
associated with TMH use.

How does this improve population health?
TMH represents an opportunity to expand
access to mental healthcare, thereby reducing
potentially unnecessary patient transfers and
shortening boarding times.

older population in the US, understanding factors associated
with variability of TMH use will inform future
implementation and sustainability in acute care settings.'® In
this study we sought to examine factors associated with older
veterans receiving TMH consultations in acute, unscheduled,
outpatient settings to identify potential barriers to
widespread use of TMH in the ED. Encounters involving
patients older than 75, urban location, resident physicians,
and higher acuity were hypothesized to be more likely to
occur in person.

METHODS
Study Design, Setting, and Patient Population

This was an exploratory, retrospective, cohort study
conducted at the Tennessee Valley VA Health System ED
and urgent care clinic (UCC).?’ Described in more detail
elsewhere, this TMH program was initially piloted during
limited hours in 2019 and then went live with 24/7 coverage in
March 2020 with the onset of the COVID-19 pandemic.'’
Patients were initially evaluated by an ED or UCC clinician
(attending physician, resident physician, nurse practitioner,
or physician assistant) and determined to need mental health
consultation. A consult order was then requested through the
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electronic health record (EHR) with direct communication
between the emergency physician and on-call mental health
clinician (nurse practitioner, physician assistant, or attending
psychiatrist). Consult modality was left to the decision of the
on-call mental health clinician. The TMH visit was provided
via Apple iPad (Apple Inc, Cupertino, CA) with audio and
visual capabilities, whereas in-person evaluations were
performed by the same mental health clinician in the ED or
UCC. Both in-person and TMH consultations were available
24/7 in the ED and during operating hours

of the UCC.

We included veterans who were >55 years and received a
mental health consultation in the ED between April 1,
2020-September 30, 2022. Since there is no universally
accepted age that defines “older age,” we chose 55 years old
as the cut-off to maximize our sample size while maintaining
a median age of 65 years old, a traditional cut-point. Non-
veterans without service benefits, direct admissions who did
not present through the ED, and patients with a missing
modality of consultation were excluded. For veterans with
multiple ED mental health encounters, only the first
consultation encounter was included. Of 1,478 initial visits
within the study period, we selected 510 charts to review; 497
had complete mental health consultations in the chart. A
substantial proportion of patients received TMH during the
study period. Therefore, 2-3 TMH consultations were
included for each in-person consultation. We balanced the
number of charts selected for each month of the study to
reduce temporal bias. We then excluded all patients
<55 years from this analysis. This study was approved by the
local institutional review board as exempt.

Data Collection

We designed the chart review methodology to follow
accepted guidelines.’' Data was manually extracted from the
VA EHR and Clinical Data Warehouse. The following
patient factors were included in this analysis: age; race;
gender; marital status; rurality; ED triage chief complaint;
mental health history; total active number of psychoactive
medications; and presence of additional non-psychiatric
medical complaint (eg, chest pain). Rurality was determined
by the Rural-Urban Commuting Area Codes based on the
patient’s ZIP code.”” We considered the following system-
level factors: location (ED vs UCC); timing of presentation
(9 AM — 5 PM or nights/weekends) and mental health clinician
type (nurse practitioner, physician assistant, resident
physician, or attending physician).

Patient demographics, visit date, homelessness,
psychiatric history, and medications were manually
abstracted by a physician (ECK) and nurse (SP). Senior
authors trained abstractors prior to data collection. Each
reviewer underwent mentored training on how to review each
chart with a trial period of manual double-checking by the
senior author to ensure competency. Each chart was

reviewed by either the physician or nurse reviewer and then
was carefully double-checked by the same reviewer for
inaccuracies. Each chart was reviewed by one person. Data
abstraction forms were used, and the data was compiled
using REDCap electronic data capture tools hosted at US
Department of Veterans Affairs.

We used the total number of psychiatric conditions
documented in the EHR prior to the index ED visit to
determine psychiatric comorbidity burden. Any mention of
suicidal ideation, homicidal ideation, and agitation qualified
as high-risk mental health chief complaints, regardless of
whether this was the patient’s primary reason for ED
evaluation. Additional medical reasons for the
ED visit were collected by reviewing triage and
physician documentation.

Outcome Measures

The primary dependent variable of interest was receipt of
TMH vs in-person mental health consultation by a mental
health clinician who was an attending physician, resident
physician, or nurse practitioner.

Data Analysis

We reported central tendency and dispersion as medians
and interquartile ranges for continuous variables.
Categorical variables were reported as frequencies and
percentages. A multivariable logistic regression analysis was
performed to determine factors associated with use of TMH.
We created a moderately saturated model with 7-8
covariates to minimize overfitting.”* Given the small sample
size, independent variables were ranked a priori based on
expert opinion from psychiatrists (EJW, CC) and emergency
physicians (MJW, JHH) who routinely care for mental
health patients. The top seven ranked factors for TMH vs in-
person mental health evaluation included age, race, high-risk
chief complaint, presence of dementia, urban location,
timing of presentation, and history of substance abuse. To
explore additional factors associated with TMH vs in-person
mental health consultation, we performed a highly saturated
model incorporating all factors into the multivariable logistic
regression model. Because site (ED vs UCC) of patient
presentation may have strongly influenced TMH vs in-
person mental health, this factor was incorporated into the
models. Adjusted odds ratios (aOR) with 95% confidence
intervals (CI) are reported. We conducted all statistical
analyses with R statistical software, v3.6.2 (The R Project for
Statistical Computing, Vienna, Austria).

RESULTS

Of the 510 health records reviewed, 254 patients met age
inclusion criteria (>55 years of age) and were included in the
study. Characteristics of this older cohort vs the entire cohort
of charts reviewed is included as a supplemental table.
Of those eligible, 177 (69.7%) veterans received TMH
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Table 1. Baseline demographic data of patients presenting
to the emergency department or urgent care center receiving
psychiatric consultation.

In-person Telemental
Variable (n=77) health (n =177)

Age, (years) 65 [61, 71] 65 [61, 70]
Gender, n (%)

Female 3(3.9) 14 (7.9)

Male 74 (96.1) 163 (92.1)
Race, n (%)

Black 30 (39.0) 72 (40.7)

Non-Black 47 (61.0) 105 (59.3)
Marital status, n (%)

Married 26 (33.8) 44 (24.9)

Unmarried/unknown 51 (66.2) 133 (75.1)
Chief complaint risk, n (%)

Low 49 (63.6) 130 (73.4)

High 28 (36.4) 47 (26.6)
History of dementia, n (%)

Yes 10 (13.0) 18 (10.2)

No 67 (87.0) 159 (89.8)
Location, n (%)

ED 76 (98.7) 151 (85.3)

uccC 1(1.3) 26 (14.7)
Rural, n (%)

Rural 24 (31.2) 45 (25.4)

Urban 53 (68.8) 132 (74.6)
ESl score > 2, n (%) 77 (100.0) 177 (100.0)
ESI score, n (%)

<3 22 (28.6) 61 (34.5)

>3 55 (71.4) 116 (65.5)
Timing of presentation,
n (%)

Off hours 28 (36.4) 64 (36.2)

Business hours 49 (63.6) 113 (63.8)
History of substance
abuse, n (%)

No 36 (46.8) 74 (41.8)

Yes 41 (53.2) 103 (58.2)
Mental health clinician
type, n (%)

Attending physician 62 (80.5) 123 (69.5)

Resident physician 7(9.1) 1 (0.6)

Nurse practitioner or 8 (10.4) 53 (29.9)

physician assistant

Total psychoactive
medications,
median [IQR]

2.00[1.00, 4.00] 2.00 [1.00, 4.00]

(Continued on next column)

Table 1. Continued.

Telemental
health (n=177)

2.00 [1.00, 2.00]

In-person
(n=77)

1.00 [1.00, 2.00]

Variable

Total psychiatric
comorbidities, median
[IQR]

Additional triage medical
complaint, n (%)

No 48 (62.3) 118 (66.7)

Yes 29 (37.7) 59 (33.3)
Homelessness, n (%)

No 64 (83.1) 144 (81.4)

Yes 13 (16.9) 33 (18.6)

CCl score, median [IQR]  2.00 [1.00, 4.00] 2.00 [1.00, 5.00]

ESI, Emergency Severity Index; IQR, interquartile range; CCI,
Charlson Comorbidity Index; UCC, urgent care clinic; ED,
emergency department.

consultations, and 77 (30.3%) veterans received an in-person
evaluation. There were no missing data points on chart
review. In the unadjusted results, UCC location and
consultation performed by nurse practitioners and physician
assistants was associated with a statistically significant trend
towards TMH use (Table 1). Consultations performed by
resident mental health physicians were more likely to occur in
person but represented few consults overall (Table 1).

Age, race, presence of dementia or substance use disorder
in medical history, total psychoactive medications,
psychiatric comorbidity burden, homelessness, and marital
status were not associated with significant differences in
consult modality.

We then performed multivariable logistic regression
analysis. Models were adjusted for location to account for
site practice differences at the ED and UCC, as the UCC
performed nearly all consults via TMH. Table 2
demonstrates a moderately saturated risk model. No factors
were significantly associated with TMH use beyond urgent
care location (AOR 15.15, 95% CI 1.98-116.04). In a highly
saturated model, patients evaluated by resident physicians
were less likely to receive TMH (AOR 0.04, 95% CI:
0.00-0.58), while those evaluated by nurse practitioners and
physician assistants received it more frequently (A5.07, 95%
CI: 2.13-12.03), compared to attending physicians (Table 3).
Patients with high-risk chief complaints (suicidal ideation,
homicidal ideation, or agitation) were less likely to receive
TMH (AOR:0.39,95% CI: 0.18-0.81) in the highly saturated
risk model (Table 3). Gender, age, race, comorbidity burden,
timing of presentation, history of substance use disorder,
history of dementia, and homelessness were not associated
significant differences in consult modality.

Volume 25, No. 3: May 2024

315 Western Journal of Emergency Medicine



Acute TMH Consultations in Older Veterans

Koch et al.

Table 2. Multivariable regression analysis — moderately saturated
model.

Adjusted 95% confidence
Variable odds ratio interval

Age 1.02 0.98-1.07
Race—Non-black 0.87 0.35-2.13
High-risk chief complaint 0.54 0.29-1.00
History of dementia 0.86 0.35-2.13
Location at UCC 15.15 1.98-116.04
Urban location 1.54 0.82-2.88
Timing of presentation 1.16 0.64-2.09
during off hours

History of substance abuse 1.33 0.72-2.44

UCC, urgent care clinic.

Table 3. Multivariable regression analysis — highly saturated model.

Odds 95% confidence

Variable ratio interval
Age 1.04 0.99-1.09
Gender—male 0.35 0.07-1.70
Race—non-Black 0.79 0.40-1.57
Marital status—unmarried or 1.1 0.54-2.30
unknown
High-risk chief complaint 0.39 0.18-0.81
History of dementia 0.51 0.18-1.42
UCC location 29.11 2.76-306.99
Urban location 1.48 0.74-2.98
Timing of presentation during 1.36 0.70-2.63
off hours
History of substance abuse 1.14 0.57-2.26
Mental health clinician type
Nurse practitioner or physician 5.07 2.13-12.03
assistant
Resident physician 0.04 0.00-0.58
Total psychoactive medications 1.1 0.94-1.32
Total psychiatric comorbidities 1.18 0.90-1.54
Additional triage medical 0.72 0.37-1.40
complaint
Homelessness 1.13 0.47-2.71
CCl score 1.09 0.97-1.23

UCC, urgent care clinic; CC/, Charlson Comorbidity Index.

DISCUSSION

In an older cohort of veterans presenting to the ED or
UCC with acute psychiatric complaints, we found that high-
risk psychiatric chief complaints, clinician type, and location
of the mental health consult were key drivers of consultation

modality. Specifically, we observed that patients with high-
risk psychiatric chief complaints (suicidal ideation,
homicidal ideation, and agitation) were more likely to receive
in-person consultations. Resident physicians performing
consults were less likely to use TMH, while nurse
practitioners and physician assistants were more likely to
choose TMH. The UCC used TMH near universally.

The moderately saturated risk model of most highly
ranked a priori factors showed AORs greater than 1 in urban
location, timing of presentation during off hours, and history
of substance use disorder. However, the 95% CI were too
wide to be significant. These findings were similar in the
highly saturated model. While not statistically significant,
these factors may hold clinical relevance. Further
studies with a higher sample size are needed to clarify
any significance.

One potential explanation for reduced use among higher
severity complaints is that mental health clinicians may feel
more compelled to conduct in-person consultation in higher
acuity situations because this is what they are most familiar
with. Practice changes such as the use of TMH may create a
disruption as physicians struggle to “unlearn” what they are
most familiar with prior to establishing a new practice
pattern.”* Alternatively, as recognized by the Society for
Academic Emergency Medicine Consensus Conference on
Emergency Telehealth, little research has been done on the
quality and safety of telehealth.?® Recent work has sought to
address this. Evidence suggests patients presenting with acute
psychosis may tolerate telehealth well.”®*” Telemental health
has been found to have no difference in long-term outcomes
of rehospitalization and death in patients with suicidal
ideation and suicide attempts compared to in-person
consultation.”®*® Additionally, recent work has suggested
that TMH is not associated with increased 30-day return
visits, readmissions, or death compared to in-person
evaluations in acute care settings.”® Therefore, ED and
mental health clinicians should be educated on the safety of
TMH in older ED patients with high-risk mental health
chief complaints.

Prior research demonstrated that clinicians contribute
substantial variability to the decision to use telehealth and
may partially explain why there are such differences in the
use of TMH by clinician type (ie, resident physicians vs nurse
practitioners and physician assistants).”” There were no
differences in clinician scheduling that could account for the
findings in our study. All mental health clinicians, including
residents, were available to perform in-person or TMH
evaluations. Therefore, location did not make residents more
or less likely to evaluate patients in person. The pandemic
demonstrated variability in telehealth use with clinician
factors having a greater influence on the use of video
telehealth when compared with patient factors.”” Moreover,
prior studies indicate there are variabilities in patients who
are offered telehealth despite being video-capable.’” Prior
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qualitative studies suggest that increased exposure to
telehealth improved clinician attitudes, while perceptions of
complexity within the process led to reduced utilization.>'
Further research is needed to better understand whether
inequities and any contributing factors exist.

Systems with unanimous leadership buy-in and policies
use telehealth more frequently.’’ Despite the availability of
an in-person mental health clinician, the UCC used TMH for
nearly every encounter. It is plausible that similar systemic
factors may be contributing to this phenomenon.
Investigating the policies and decision-making processes
through qualitative studies could shed light on the underlying
reasons for the near-universal use of TMH at the UCC, as
factors not captured in this study are likely involved.

Reluctance to adopt TMH may contribute to potentially
avoidable transfers in EDs with limited mental health
resources. Prior research found that mental health patients
were the most likely to be transferred from VA EDs and
represent the largest group of potentially avoidable transfers,
defined as those transfers rapidly discharged from the ED or
within 24 hours from hospital admission (without a
procedure).’” Our findings suggest that mental health
clinicians felt comfortable evaluating patients via TMH in
low-acuity situations. In places without access to in-person
mental health consultation, patients with lower acuity
complaints may be evaluated and safely discharged via
TMH, reducing the risk of unnecessary transfer.*

We identified only one resident TMH encounter
throughout the entire study period. As residents generally
rotate between multiple VA and non-VA clinical services,
this finding may be due to lack of familiarity with the process
in this system. Due to the low overall number of
consultations performed by residents, it is difficult to draw
conclusions regarding this data. Educational initiatives
targeting telehealth use among resident physicians may
increase familiarity with TMH.*** As telehealth
expanded across multiple specialties during the pandemic,
medical training curricula could be adapted to include
telehealth initiatives.***>

LIMITATIONS

Limitations of this study included a small sample size. Our
sample size may have been too small to identify risk factors
for TMH use. Additionally, because this study was
conducted in a single center it may not be generalizable to
other settings. Risk factors identified in our exploratory
analysis and the significant associations observed may have
been secondary to overfitting as statistical significance was
only noted in the highly saturated model. As a result, these
findings should be confirmed in a larger sample size.
Additionally, the VA has a low proportion of women
veterans (estimated 11.5%), potentially limiting the
generalizability of our study outside the VA population.™
Further studies outside the VA population are needed to

assess for any gender-specific differences that may impact
consult modality choice.

The ED/UCC clinician and mental health clinician
generally had a verbal conversation on call prior to mental
health consultation. These conversations may have
influenced modality choice by the mental health clinician.
Our quantitative data would not have been able to capture
these conversations. Further qualitative work may bridge
this gap to understand a clinician’s modality choice.

There are potential confounders to this study that were not
accounted for. Severity of illness likely affects both the
likelihood of acute care presentation and the consult
modality choice. While we adjusted for high-risk psychiatric
complaints to account for severity of illness, residual
confounding likely still exists. Encounters that occurred
during the COVID-19 pandemic also likely influenced both
the likelihood of acute care presentation and the consult
modality choice. More mental health clinicians may have
opted for TMH to reduce the risk of virus transmission,
especially during periods of widespread COVID-19
transmission. Patients may have also been more fearful of
presenting to the ED for care during these times. Ongoing
post-pandemic data analysis both at this facility and
externally should be performed to evaluate the effects of the
COVID-19 pandemic on TMH use.

CONCLUSION

In this exploratory retrospective analysis, illness severity,
location, and clinician characteristics appeared to influence
use of telemental health in patients over age 55. Lower acuity,
older patients represent a patient population with whom
more clinicians would be comfortable using TMH. For
resource-poor settings, TMH may represent an opportunity
to expand access to mental healthcare in shortage areas and
reduce potentially unnecessary patient transfers that could
otherwise be prevented via remote consultation. Further
research is needed to examine hesitancy to adopt TMH in
more acutely ill populations and the generalizability of the
findings presented in this work.

Address for Correspondence: Jin H. Han, MD, MSc, Vanderbilt
University Medical Center, Department of Emergency Medicine,
2215 Garland Avenue, Light Hall Suite 203, Nashville, TN 37232.
Email: jin.h.han@vumc.org

Confiicts of Interest. By the WestJEM article submission agreement,
all authors are required to disclose all affiliations, funding sources
and financial or management relationships that could be perceived
as potential sources of bias. This material is based upon work
supported (or supported in part) by the Department of Veterans
Affairs, Veterans Health Administration, Office of Rural Health,
Veterans Rural Health Resource Center—lowa City (Award# ORH-
10808). Alvin D. Jeffery received support for this work from the
Agency for Healthcare Research and Quality (AHRQ) and the

Volume 25, No. 3: May 2024

317

Western Journal of Emergency Medicine


mailto:jin.h.han@vumc.org

Acute TMH Consultations in Older Veterans

Koch et al.

Patient-Centered Outcomes Research Institute (PCORI) under
Award Number K12 HS026395. The content is solely the
responsibility of the authors and does not necessarily represent the
official views of AHRQ, PCORI, or the United States government.
There are no other conflicts of interest or sources of funding

10.

Ivey-Stephenson AZ, Crosby AE, Jack SPD, et al. Suicide trends among
and within urbanization levels by sex, race/ethnicity, age group, and
mechanism of death - United States, 2001-2015. MMWR Surveill
Summ. 2017;66(18):1-16.

to declare. 11. Singh GK and Siahpush M. Widening rural-urban disparities in life
expectancy, U.S., 1969-2009. Am J Prev Med. 2014;46(2):e19-29.
Copyright: © 2024 Koch et al. This is an open access article 12. Brown FW. Rural telepsychiatry. Psychiatr Serv. 1998:49(7):963—4.
dISt!’IbU.ted in accordance_ with the terms of the C.reatlve Commons 13 Shore JH. Telepsychiatry: videoconferencing in the delivery of
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/ psychiatric care. AM J Psychiatry. 2013;170(3):256-62.
14. Beech EH, Young S, Anderson JK, et al. Evidence brief: safety and
effectiveness of telehealth-delivered mental health care. 2022.
REFERENCES ) o ) Available at: https://www.hsrd.research.va.gov/publications/esp/

1. Substance Abuse and Mental Health Services Administration. Key telehealth-mh-brief.cim. Accessed March 22, 2023.
substance use and mental health indicators in the United States: Results 15. Zhong C, Freeman RE, Boggs KM, et al. Receipt of telepsychiatry and
from the 2020 National Survey on Drug Use and Health. 2021. Available . . )

emergency department visit outcomes in New York State. Psychiatr Q.
at: https://www.samhsa.gov/data/sites/default/files/reports/rpt35325/ 2021:92(3)1109-27.
NSDUHFFRPDFWHTMLFiles2020/2020NSDUHFFR1PDFW102121. . .
odf. Accessed March 22, 2023, 16. Zachrison KS, Boggs KM, Hayden ME, et al. A national survey of

2. Owens P, Fingar K, McDermott K, et al. Inpatient Stays Involving Mental telemedicine use by US emergency departments. J Telemed Telecare.
and Substance Use Disorders, 2016. Healthcare Cost and Utilization 2020;26(5):278-84. .

Project (HCUP) Statistical Briefs. 2019, Available at: hitps:/hcup-us. 17. Ward MJ, Shuster JI Jr, Mohr NM, et al. Implementation of telehealth for
ahrq.gov/reports/statbriefs/sb249-Mental-Substance-Use-Disorder- psychiatric are in VA emergency departments and urgent care clinics.
Hospital-Stays-2016.jsp. Accessed March 22, 2023. Telemed J E Health. 2022;28(7):985-93.

3. Ballou S, Mitsuhashi S, Sankin LS, et al. Emergency department visits o Incent G, Velkoff VA, Sensus Bereau US. (2010). The next four
for depression in the United States from 2006 to 2014. Gen Hosp decades: the older population in the United States: 2010 to 2050. City,
Psychiatry. 2019;59:14-9. State/Country: U.S. Department of Commerce, Economics and

4. Theriault KM, Rosenheck RA, Rhee TG. Increasing emergency Statistics Administration, U.S. Census Bureau.
department visits for mental health conditions in the United States. J Clin 19. Population estimates and projections. U.S. Dept. of Commerce,
Psychiatry. 2020;81(5):20m13241. Economics and Statistics Administration, U.S. Census Bureau;

5. Zhu D, Paige SR, Slone H, et al. Exploring telemental health practice 2010:14.
before, during, and after the COVID-19 pandemic. J Telemed Telecare. 20. von EImE, Altman DG, Egger M, et al. The Strengthening the Reporting
2024:30(1):72-8. of Observational Studies in Epidemiology (STROBE) statement:

6. Agency for Healthcare Research and Quality (AHRQ). Trends in guidelines for reporting observational studies. Lancet.
emergency department visits, 2006-2014. HCUP Statistical Brief #227. 2007;370(9596):1453—7.

2017. Available at: ~https:/hcup-us.ahrq.govireports/statbriefs/ 21. Worster A, Bledsoe RD, Cleve P, et al. Reassessing the methods of
sb227-Emergency-Department-Visit-Trends.jsp#:~:text=Overall%2C% medical record review studies in emergency medicine research.
20the%20number%200f%20ED,U.S.%20population%20grew%206. Ann Emerg Med. 2005;45(4):448-51.

9%20percent. Accessed March 22, 2023. 22. Onega T, Weiss JE, Alford-Teaster J, et al. Concordance of rural-urban

7. Fairchild R, Ferng-Kuo S-F, Rahmouni H, et al. An observational study self-identity and ZIP code-derived Rural-Urban Commuting Area
of telemental care delivery and the context for involuntary commitment (RUCA) designation. J Rural Health. 2020;36(2):274-80.
for mental health patients in a group of rural emergency departments. 23. Harrell FE.Regression Modeling Strategies With Applications to Linear
Telemed Rep. 2020;1(1):22-35. Models, Logistic and Ordinal Regression, and Survival Analysis. 2nd ed.

8. Designated Health Professional Shortage Areas Statistics: Third Cham, Switzerland: Springer; 2015.

Quarter of Fiscal Year 2022 Designated HPSA Quarterly Summary 24. Gupta DM, Boland RJ,Jr, Aron DC. The physician’s experience of
(Bureau of Health Workforce: Health Resources and Services changing clinical practice: a struggle to unlearn. Implement Sci.
Administration (HRSA): U.S. Department of Health & Human Services). 2017;12(1):28.

2022. Available at: https://data.hrsa.gov/Default/ 25. Hayden EM, Davis C, Clark S, et al. Telehealth in emergency medicine:
GenerateHPSAQuarterlyReport. Accessed March 22, 2023. a consensus conference to map the intersection of telehealth and

9. Ku BS, Li J, Cathy Lally, Compton MT, et al. Associations between emergency medicine. Acad Emerg Med. 2021;28(12):1452—-74.
mental health shortage areas and county-level suicide rates among 26. Han JH, Koch E, Jeffery AD, et al. The effect of telemental versus in-
adults aged 25 and older in the USA, 2010 to 2018. Gen Hosp person mental health consults in the emergency department on 30-day
Psychiatry. 2021;70:44-50. utilization and processes of care. Acad Emerg Med. 2023;30(4):262-9.

Western Journal of Emergency Medicine 318 Volume 25, No. 3: May 2024


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.samhsa.gov/data/sites/default/files/reports/rpt35325/NSDUHFFRPDFWHTMLFiles2020/2020NSDUHFFR1PDFW102121.pdf
https://www.samhsa.gov/data/sites/default/files/reports/rpt35325/NSDUHFFRPDFWHTMLFiles2020/2020NSDUHFFR1PDFW102121.pdf
https://www.samhsa.gov/data/sites/default/files/reports/rpt35325/NSDUHFFRPDFWHTMLFiles2020/2020NSDUHFFR1PDFW102121.pdf
https://hcup-us.ahrq.gov/reports/statbriefs/sb249-Mental-Substance-Use-Disorder-Hospital-Stays-2016.jsp
https://hcup-us.ahrq.gov/reports/statbriefs/sb249-Mental-Substance-Use-Disorder-Hospital-Stays-2016.jsp
https://hcup-us.ahrq.gov/reports/statbriefs/sb249-Mental-Substance-Use-Disorder-Hospital-Stays-2016.jsp
https://hcup-us.ahrq.gov/reports/statbriefs/sb227-Emergency-Department-Visit-Trends.jsp#::text=Overall%2C%20the%20number%20of%20ED,U.S.%20population%20grew%206.9%20percent
https://hcup-us.ahrq.gov/reports/statbriefs/sb227-Emergency-Department-Visit-Trends.jsp#::text=Overall%2C%20the%20number%20of%20ED,U.S.%20population%20grew%206.9%20percent
https://hcup-us.ahrq.gov/reports/statbriefs/sb227-Emergency-Department-Visit-Trends.jsp#::text=Overall%2C%20the%20number%20of%20ED,U.S.%20population%20grew%206.9%20percent
https://hcup-us.ahrq.gov/reports/statbriefs/sb227-Emergency-Department-Visit-Trends.jsp#::text=Overall%2C%20the%20number%20of%20ED,U.S.%20population%20grew%206.9%20percent
https://hcup-us.ahrq.gov/reports/statbriefs/sb227-Emergency-Department-Visit-Trends.jsp#::text=Overall%2C%20the%20number%20of%20ED,U.S.%20population%20grew%206.9%20percent
https://data.hrsa.gov/Default/GenerateHPSAQuarterlyReport
https://data.hrsa.gov/Default/GenerateHPSAQuarterlyReport
https://www.hsrd.research.va.gov/publications/esp/telehealth-mh-brief.cfm
https://www.hsrd.research.va.gov/publications/esp/telehealth-mh-brief.cfm

Koch et al.

Acute TMH Consultations in Older Veterans

27.

28.

29.

30.

31.

Sharp IR, Kobak KA, Osman DA. The use of videoconferencing with
patients with psychosis: a review of the literature. Ann Gen Psychiatry.
2011;10(1):14.

Vakkalanka JP, Harland KK, Wittrock A, et al. Telemedicine is associated
with rapid transfer and fewer involuntary holds among patients presenting
with suicidal ideation in rural hospitals: a propensity matched cohort
study. J Epidemiol Community Health. 2019;73(11):1033-9.

Rodriguez JA, Betancourt JR, Sequist TD, et al. Differences in the use of
telephone and video telemedicine visits during the COVID-19 pandemic.
Am J Manag Care. 2021;27(1):21-6.

Benjenk |, Franzini L, Roby D, et al. Disparities in audio-only
telemedicine use among Medicare beneficiaries during the coronavirus
disease 2019 pandemic. Med Care. 2021;59(11):1014-22.

Connolly SL, Sullivan JL, Lindsay JA, et al. Factors influencing uptake of
telemental health via videoconferencing at high and low adoption sites
within the Department of Veterans Affairs during COVID-19: a qualitative
study. Implement Sci Commun. 2022;3(1):66.

32.

33.

34.

35.

36.

Mohr NM, Wu C, Ward MJ, et al. Potentially avoidable inter-facility
transfer from Veterans Health Administration emergency departments:
a cohort study. BMC Health Serv Res. 2020;20(1):110.
Jumreornvong O, Yang E, Race J, et al. Telemedicine and

medical education in the age of COVID-19. Acad Med.
2020;95(12):1838-43.

Kirkland EB, DuBose-Morris R, Duckett A. Telehealth for the internal
medicine resident: a 3-year longitudinal curriculum. J Telemed Telecare.
2021;27(9):599-605.

Zhang J, Boden M, Trafton J. Mental health treatment and the

role of tele-mental health at the Veterans Health aAdministration
during the COVID-19 pandemic. Psychol Serv.

2022;19(2):375-85.

Affairs USDoV. Veteran Population: Age/Gender. 2020. Available at:
https://www.va.gov/vetData/veteran_population.asp.

Accessed March 22, 2023.

Volume 25, No. 3: May 2024

319

Western Journal of Emergency Medicine


https://www.va.gov/vetData/veteran_population.asp

SUBSTANCE USE DISORDER: ORIGINAL RESEARCH

Implementation and Evaluation of a Bystander
Naloxone Training Course

Scott G. Weiner, MD, MPH* *Brigham and Women'’s Hospital, Department of Emergency Medicine,
Scott A. Goldberg, MD, MPH* Boston, Massachusetts
Cheryl Lang, MPH' TBrigham and Women’s Hospital, Department of Surgery, Boston, Massachusetts

Molly Jarman, PhD, MPH"
Cory J. Miller, BS*

Sarah Li, BA*

Ewelina W. Stanek, PA-C*
Eric Goralnick, MD, MS*

Section Editor. Marc Martel, MD

Submission history: Submitted March 13, 2023; Revision received September 26, 2023; Accepted January 12, 2024
Electronically published April 9, 2024

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

DOI: 10.5811/westjem.60409

Introduction: Bystander provision of naloxone is a key modality to reduce opioid overdose-related
death. Naloxone training courses are available, but no standardized program exists. As part of a
bystander empowerment course, we created and evaluated a brief naloxone training module.

Methods: This was a retrospective evaluation of a naloxone training course, which was paired with Stop
the Bleed training for hemorrhage control and was offered to administrative staff in an office building.
Participants worked in an organization related to healthcare, but none were clinicians. The curriculum
included the following topics: 1) background about the opioid epidemic; 2) how to recognize the signs of
an opioid overdose; 3) actions not to take when encountering an overdose victim; 4) the correct steps to
take when encountering an overdose victim; 5) an overview of naloxone products; and 6) Good
Samaritan protection laws. The 20-minute didactic section was followed by a hands-on session with
nasal naloxone kits and a simulation mannequin. The course was evaluated with the Opioid Overdose
Knowledge (OOKS) and Opioid Overdose Attitudes (OOAS) scales for take-home naloxone training
evaluation. We used the paired Wilcoxon signed-rank test to compare scores pre- and post-course.

Results: Twenty-eight participants completed the course. The OOKS, measuring objective knowledge
about opioid overdose and naloxone, had improved scores from a median of 73.2% (interquartile range
[IQR] 68.3%—79.9%) to 91.5% (IQR 85.4%—95.1%), P < 0.001. The three domains on the OOAS score
also showed statistically significant results. Competency to manage an overdose improved on a five-
point scale from a median of 2.5 (IQR 2.4-2.9) to a median of 3.7 (IQR 3.5-4.1), P < 0.001. Concerns
about managing an overdose decreased (improved) from a median of 2.3 (IQR 1.9-2.6) to median 1.8
(IQR 1.5-2.1), P < 0.001. Readiness to intervene in an opioid overdose improved from a median of 4
(IQR 3.8—4.2) to a median of 4.2 (IQR 4—4.2), P < 0.001.

Conclusion: A brief course designed to teach bystanders about opioid overdose and naloxone was
feasible and effective. We encourage hospitals and other organizations to use and promulgate this
model. Furthermore, we suggest the convening of a national consortium to achieve consensus on
program content and delivery. [West J Emerg Med. 2024;25(3)320—-324.]
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INTRODUCTION

Time is a critical contributing factor in patient outcomes
in many emergencies. In the United States, the average
response time by emergency medical services to a 9-1-1 call is
seven minutes." To bridge this gap, many efforts have been
launched to empower laypersons, who are typically first on
the scene, to intervene and employ skills ranging from
cardiopulmonary resuscitation (CPR) and automated
external defibrillator (AED) use to bleeding control
interventions.” Basic Life Support (BLS) course content is
based upon rigorous and frequently updated consensus (ie,
American Heart Association [AHA] Guidelines Update for
CPR and Emergency Cardiovascular Care).** These courses
are taught in a standardized fashion by the AHA and the
American Red Cross. Likewise, the Stop the Bleed (STB)
program, a national initiative launched in 2015 focused on
empowering the public and public safety professionals to
recognize and control life-threatening bleeding, has several
types of courses, the most prominent being the American
College of Surgeons’ (ACS) Basic Hemorrhage Control
Course (BCon).>*

While CPR, AED and STB training focus on preventable
deaths, another significant source of preventable deaths is the
opioid overdose epidemic, which remains one of the most
pressing public health issues of our time, having claimed
about 1,000,000 lives in the US since 1999.” The number of
overdose deaths has increased greatly in recent years, with
yet another record number in 2021, predominantly due to
fentanyl.® Bystander naloxone administration, which can be
used to reverse an opioid overdose, has been introduced as
one potential mitigating factor. In 2018, the US Surgeon
General issued an advisory on naloxone and opioid overdose
that encourages community members who come into contact
with people at risk for opioid overdose to know how to use
naloxone and keep it within reach.” Likewise, the US
Department of Health and Human Services” overdose
prevention strategy includes harm reduction, with a goal to
widen access to opioid overdose reversal treatments. '’

Unlike CPR, there is no one standardized course for
bystander naloxone training. Online courses are offered by
agencies such as the Centers for Disease Control and
Prevention (CDC),"' the American Red Cross,'? individual
states (eg, Massachusetts'® and New York'?), and other non-
profits (eg, GetNaloxoneNow'”). The courses lack a
standardized core content, measures of effectiveness, or agreed-
upon delivery methods (in person, hybrid, remote, simulation,
didactic, etc). Although anecdotes exist of layperson use, we
have a limited understanding of an effective, layperson
naloxone-empowerment curriculum, and gaps remain in
knowledge about training parameters and strategies.'®

In this study, we evaluated an overdose-response naloxone
training program administered to laypersons. We
emphasized the structure and curriculum of the course and
evaluated efficacy with a validated screening tool.

METHODS

The naloxone course was designed to be a brief
intervention with 20 minutes of didactics and 20 minutes of
practical experience with a mannequin. The course was
bundled with the ACS BCon course as part of a bystander
empowerment program. Course instructors were three
board-certified emergency physicians. The session took place
at a professional office building. Although the participants
worked in an organization related to healthcare, all worked
as office staff and none were clinicians. Two identical sessions
were offered, and both took place in June 2018 during
normal business hours. Participants were not compensated
specifically for participating but attended in lieu of their
normal duties. We administered anonymous pre- and post-
course evaluations. The project was determined to not meet
the criteria for human subject research by the Mass General
Brigham Human Research Office.

Curriculum

Created by the course instructors, the curriculum included
the following topics: 1) background about the opioid
epidemic; 2) how to recognize the signs of an opioid
overdose; 3) actions not to take when encountering an
overdose victim; 4) the correct steps to take when
encountering an overdose victim; 5) an overview of naloxone
products; and 6) Good Samaritan protection laws. Content
was created by first searching for existing training resources
online, including training manuals from the states of New
York (https://www.dhses.ny.gov/naloxone-information-
first-responders) and Texas (https://txoti.org), and Canadian
province Manitoba (https://www.gov.mb.ca/health/
publichealth/docs/training_manual_overdose.pdf). This
information was integrated with additional content from
course instructor expertise into a didactic module containing
30 slides (Appendix 1), and participants were provided with a
hard copy of the slides. The practical module entailed small
groups around a simulation mannequin with a course
instructor. Participants were able to practice with two types
of naloxone kits (pre-packaged nasal naloxone spray and an
autoinjector) on the mannequin. Discussion was encouraged
until all participants’ questions and concerns were addressed.

Course Evaluation

To evaluate the efficacy of the course, we used the Opioid
Overdose Knowledge (OOKS) and Opioid Overdose
Attitudes (OOAS) scales for take-home naloxone training
evaluation.'” The first half of this validated tool (OOKS) asks
objective questions about opioid overdose to evaluate trainee
knowledge, including indicators of opioid overdose, how to
manage an overdose, the mechanism of action of naloxone,
and its duration of action. The second part (OOAS) asks
questions pertaining to perceptions of competencies to
manage an opioid overdose, concerns about managing an
overdose, and readiness to intervene in an opioid overdose.
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Statistical Analysis

All participants completed pre- and post-evaluations on
paper forms. Subjects were asked to write the same random
four-digit number on each of the two evaluations for paired
analysis purposes. Responses were transferred to a
spreadsheet, and a second investigator confirmed the
accuracy of the transcription. The OOKS scale is a series of
true/false statements, and the correct answers were summed,
with a total possible 41 points. We modified the original
45-point version slightly, as multiple points were possible for
several individual questions (eg, “What is naloxone used
for?” and “How can naloxone be administered?”’) and we
counted them only as one point each. There was also a choice
of “don’t know” for several questions, and that was
considered an incorrect answer as indicated in the scoring
instructions. The OOAS scale is 28 questions divided into
three domains and measured on a five-point Likert scale
(5 = completely agree and 1 = completely disagree).
Although the post-test OOKS results and one of the domains
on the OOAS were normally distributed as determined by the
Shapiro-Wilk test, the remainder of results were non-normal.
Thus, all results, including the scales on each domain of the
OOAS and the overall score on the OOKS, are described
with medians and interquartile range (IQR) and compared
with the paired Wilcoxon signed-rank test. We analyzed data
with JMP v16 (JMP Statistical Discovery LLC, Cary. NC).

RESULTS

Twenty-eight participants took the course. All completed
the pre-test and the post-test, although three participants did
not answer all questions on the pre-test OOAS scale.
Therefore, the corresponding answers in the domains for
these three individuals on the post-test were not included in
the analysis. The OOKS, measuring objective knowledge
about opioid overdose and naloxone, had improved scores
from a median of 73.2% (IQR 68.3%-79.9%) to 91.5% (IQR
85.4%-95.1%), P <0.001. The three domains on the OOAS
score also showed statistically significant results.
Competency to manage an overdose improved from a
median of 2.5 (IQR 2.4-2.9) to a median of 3.7 (IQR
3.54.1), P <0.001. Concerns about managing an overdose
decreased (improved) from a median of 2.3 (IQR 1.9-2.6) to
median 1.8 (IQR 1.5-2.1), P < 0.001. Readiness to intervene
in an opioid overdose improved from a median of 4 (IQR
3.8-4.2) to a median of 4.2 (IQR 4-4.2), P <0.001.

DISCUSSION

In creating and evaluating a naloxone training program
for bystanders, we found improvement in both subjective
attitudes and objective knowledge about opioid overdose
and naloxone. The training is relatively brief (lasting under
an hour) and effective. We have subsequently taught this
curriculum several times to local community organizations,
including those who work with people who use drugs.

Although we did not measure objective outcomes
subsequently, the concept of bystander empowerment,
teaching both naloxone and STB skills, has been well
received and represents important outreach from our
hospital to the local community.

One key question that remains is whether this training is
necessary for bystanders. In our previous research, we found
that 49 of 50 bystanders were able to correctly administer
naloxone in a simulated experience on a public sidewalk with
guidance by a simulated 911 dispatcher.'® However, not
everyone will have the guidance of a dispatcher when using
naloxone, and there may be confusion about how to use the
kit and the timing of a second dose (if needed) without that
assistance. Bystander training may also be valuable as a way
to foster self-efficacy, increasing the likelihood that a
layperson will recognize and respond to an overdose. In our
course, we also cover when bystanders should administer
naloxone and dispel myths about any harm that can be
caused by giving it, as well as how to access naloxone.

Naloxone for bystanders is currently available via
standing order in several states, meaning that individuals can
obtain it from pharmacies without a prescription.'® >
Standing orders are associated with reductions in fatal
overdoses in the community.”® The current packaging of
prescription nasal naloxone has a flap that opens giving just-
in-time (JIT) instructions to the bystander, but that may not
be sufficient. The US Food and Drug Administration (FDA)
recently approved making nasal naloxone an over-the-
counter medication, even though its briefing document
described several cases of incorrectly administered naloxone,
including an individual who did not place the tip of the
dispenser fully in the nostril, someone who squeezed the
device but did not push the plunger, another who placed the
device upside down so that the plunger was in the nostril, and
several individuals who did not wait 2-3 minutes before
administering a second dose.”* While the FDA advisors
voted unanimously to make naloxone available without a
prescription,” these errors in administration indicate
the need for a bystander course that could further
improve outcomes.

Another reason to teach such a course is to address stigma,
which is pervasive when considering opioid use disorder
(OUD).?® A recent study of individuals who did not use illicit
opioids themselves but knew others who did reported stigma
about OUD and misinformation about opioid-related
risks.?” Naloxone-based interventions can introduce the
concept of harm reduction, empower bystanders, and
encourage individuals to carry naloxone in case they
encounter an overdose victim.?®

Although not a part of our study, despite the positive
results on our objective and subjective testing, we do
encourage the creation of standardized training. The STB
BCon portion of our course was created and endorsed by
the ACS, using standardized content and certified trainers.
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A similar process could be used for naloxone, either as part of
a BLS training, such as from the AHA or American Red
Cross, from a specialty society, such as the American
Academy of Emergency Medicine, the American College of
Emergency Physicians, or the American Society of Addiction
Medicine, or from a national advocacy group such as
Shatterproof. Such branding and promotion may empower
more bystanders to become trained and further reduce
stigma and misconceptions about OUD among the

general population.

While CPR training for laypersons is the gold standard,
many gaps in implementing bystander training remain, and
an investment in the study of the effectiveness of the relatively
simple steps of naloxone administration may help us learn
and improve techniques of CPR and STB training as well.
For example, despite educational initiatives that began in the
20th century, only one-third of out-of-hospital cardiac arrest
patients receive bystander CPR. Time, location, and
duration have all been perceived by the public as barriers to
CPR classes.”” Blacks and Hispanics are less likely than
Whites to receive CPR at home or in public.’” In the last
decade, there have been many initiatives with variable
efficacy, in most cases not measured, to use JIT tools like
flashcards, video or talking kits to provide users with real-
time instructions for the use of automated external
defibrillators or STB equipment. While the agreement of
course content and identifying efficacy is a first step, future
work should also focus on developing, trialing, and scaling
effective JIT naloxone-administration tools.

LIMITATIONS

There are limitations to our study. We taught this course
to a small sample of administrative professionals in a suburb
of Massachusetts, a state with a high burden of opioid-
related overdose. It is possible that bystanders from different
backgrounds and geographic locations would have answered
the questions differently. We also did not collect any
demographic data about our study participants to protect
confidentiality. However, this information might have
determined the characteristics of individuals who may benefit
most from the training. The content of the practical session of
the course was not standardized. Finally, we did not
measure knowledge retention or use of naloxone following
the course.

CONCLUSION

A brief course designed to teach bystanders about opioid
overdose and naloxone was feasible and effective. We
encourage hospitals and other organizations to use and
promulgate this model. Furthermore, we suggest convening
of a national consortium to achieve consensus on program
content, delivery, and opportunities for development of just-
in-time tools to administer naloxone.
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Background: Patients with coronavirus 2019 (COVID-19) are at high risk for respiratory dysfunction.
The pulse oximetry/fraction of inspired oxygen (SpO./FiO,) ratio is a non-invasive assessment of
respiratory dysfunction substituted for the PaO.:FiO, ratio in Sequential Organ Failure Assessment
scoring. We hypothesized that emergency department (ED) SpO,/FiO; ratios correlate with requirement
for mechanical ventilation in COVID-19 patients. Our objective was to identify COVID-19 patients at
greatest risk of requiring mechanical ventilation, using SpO,/FiO, ratios.

Methods: We performed a retrospective review of patients admitted with COVID-19 at two hospitals.
Highest and lowest SpO,/FiO, ratios (percent saturation/fraction of inspired O,) were calculated on
admission. We performed chi-square, univariate, and multiple regression analysis to evaluate the
relationship of admission SpO,/FiO, ratios with requirement for mechanical ventilation and intensive
care unit (ICU) care.

Results: A total of 539 patients (46% female; 84% White), with a mean age 67.6 + 18.6 years, met
inclusion criteria. Patients who required mechanical ventilation during their hospital stay were statistically
youngerin age (P =0.001), had a higher body mass index (P < .001), and there was a higher percentage
of patients who were obese (P = 0.03) and morbidly obese (P < .001). Shortness of breath, cough, and
fever were the most common presenting symptoms with a median temperature of 99°F. Average white
blood count was higher in patients who required ventilation (P = <0.001). A highest obtained ED SpO,/
FiO, ratio of <300 was associated with a requirement for mechanical ventilation. A lowest obtained ED
SpO,/FiO, ratio of <300 was associated with a requirement for intensive care unit care. There was no
statistically significant correlation between ED SpO,/FiO, ratios >300 and mechanical ventilation or
intensive care unit (ICU) requirement.

Conclusion: The ED SpO,/FiO, ratios correlated with mechanical ventilation and ICU requirements
during hospitalization for COVID-19. These results support ED SpO,/FiO, as a possible triage tool and
predictor of hospital resource requirements for patients admitted with COVID-19. Further investigation is
warranted. [West J Emerg Med. 2024;25(3)325-331.]
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INTRODUCTION

The coronavirus 2019 (COVID-19) pandemic profoundly
impacted hospital systems worldwide. Identifying patients
presenting with COVID-19 in the emergency department
(ED) at greatest risk for requiring mechanical ventilation or
intensive care unit (ICU) care is of paramount importance
since this would facilitate more efficient allocation of limited
medical resources. Severe COVID-19 infection can be life-
threatening and is associated with significant hypoxemia and
the development of acute respiratory distress syndrome
(ARDS)."* Identifying early predictors of respiratory failure
and ICU need is vital both for patient care and logistics in the
setting of a global pandemic with limited ICU resources.

The pulse oximetry/fraction of inspired oxygen (SpO,/
FiO, ratio) has previously been used as a predictor of high-
flow nasal cannula failure, need for intubation, and
mechanical ventilation.” The SpO, value has been
demonstrated to be a reliable surrogate for partial pressure of
oxygen in the arterial blood (Pa0,),*’ and the SpO,/FiO,
ratio does not require any blood tests. The SpO,/FiO, ratio is
a non-invasive assessment of respiratory dysfunction that
can be quickly obtained at the bedside. Measured at the time
of presentation, the SpO,/FiO, ratio has been demonstrated
to be an independent indication of ARDS development.® The
ability to quickly determine required level of care for
vulnerable patients is essential to prevent poor outcomes,
particularly in resource-limited environments. The COVID-
19 pandemic led to ED crowding and a decrease in ventilator
and ICU availability.” A validated prognostic indicator tool
akin to the systematic inflammatory response syndrome or
Sequential Organ Failure Assessment criteria for sepsis® is
vital for ED use to identify COVID-19 patients at highest risk
of ventilator and ICU need. The SpO,/FIO, ratio predictive
value has previously been validated in ARDS,® and early
measurement may serve as an indicator and triage tool in
COVID-19 with regard to respiratory failure/ventilation risk
and ICU need.

Our objective in this study was to evaluate ED SpO,/FI10,
ratios in COVID-19 patients and correlate them with
subsequent respiratory failure, necessitating the need for
ICU level of care and/or mechanical ventilation during
hospitalization. Use of this ratio may help hospital systems
more efficiently use resources and effectively prepare for a
patient’s need for ICU care or mechanical ventilation.

MATERIALS AND METHODS
Study Design and Participant Selection

This was a retrospective study that evaluated admission
encounters from both Maine Medical Center (MMC) and
Southern Maine Health Care (SMHC). These institutions
work closely together, with MMC being the region’s tertiary
care center with over 70,000 annual ED visits and a total of
45 multipurpose ICU beds. The SMHC is a community
hospital within close proximity to MMC, averaging ~55,000

total ED visits and nine ICU beds. COVID-19 patients who
were >18 years old and required admission to either hospital
met inclusion criteria. Encounters were collected between
March-December 28, 2020; thus, no patients had been
vaccinated against COVID-19. Patients were excluded if they
did not require admission. This study was performed under
approval of the institutions’ review boards.

Data Variables

We performed retrospective chart review to identify
patient demographics, diagnoses, level of hospital care, and
hospital outcomes data from electronic health records. The
FiO, values were calculated using nasal cannula flow rate.”
We recorded the patient’s lowest and highest SpO, and FiO,
values in the ED and calculated SpO,/FiO, ratios.

Outcomes

The primary outcome was the need for mechanical
ventilation. Secondary outcomes included ICU level of care,
ventilator days, in-hospital complications, escalation of care
following initial triage, ICU length of stay (LOS), hospital
LOS, and in-hospital mortality.

Analysis

We analyzed data using RStudio 2020 (RStudio Inc,
Boston, MA). Descriptive statistics were presented as
frequency and percentage. Normally distributed continuous
data were reported as mean with SDs, and ordinal non-
normally distributed continuous data were described with
medians with interquartile ranges. We used multivariable
logistic regression to assess the association between either
low or high SpO,/FiO, ratios within the ED, anticoagulation
use, asthma, coronary artery disease (CAD), congestive
health failure (CHF), chronic obstructive pulmonary disease
(COPD), diabetes, hyperlipidemia, hypertension, and
gastroesophageal reflux disease (GERD), or the need for
mechanical ventilation, adjusted for age and body mass
index (BMI). Bivariable analysis of categorical variables was
done using the y2 test, and nonparametric variables by the
Kruskal-Wallis test. Regression models controlled for both
age and BMI.

RESULTS

A total of 539 patients, with a mean age 67.6 + 18.6 years,
met inclusion criteria. Patients were stratified into two
cohorts based on the need for mechanical ventilation
(Table 1). As shown in the table, patients who required
mechanical ventilation during their hospital stay were
statistically younger in age (P =0.001), had a higher BMI
(P <.001), and there was a higher percentage of patients who
were obese (P =0.03) and morbidly obese (P < .001).
Shortness of breath, cough, and fever were the most common
presenting symptoms, with a median temperature of 99°F.
The average white blood count was higher in patients who
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Table 1. Baseline characteristics of patients with coronavirus 2019.

Mean + SD, median, range or n (%)

Not mechanically Mechanically
Demographic data ventilated n = 451 ventilated n = 88 P-value
Age (median, IQR) 72,26 66, 19.75 0.001
BMI (median, IQR) 289,94 32.3,10.9 <.001
Gender
Female 217 (48%) 31 (35%) 0.03
Male 234 (52%) 57 (65%) 0.03
Race
Asian 11 (2%) 5 (6%) 0.03
Black 31 (7%) 5 (6%) 0.73
Native Hawaiian or other Pacific Islander 1(0.2%) 0 (0%) 0
Unknown/not reported 2 (0.4%) 2 (2%) 0.003
More than one race 3 (0.6%) 0 (0%) 0.47
White 397 (88%) 73 (83%) 0.20
Other 6 (1%) 3 (3%) 0.13
Ethnicity
Hispanic or Latino 9 (2%) 3 (3%) 0.56
Not Hispanic or Latino 440 (98%) 84 (95%) 0.10
Unknown/not reported 2 (0.4%) 1 (1%) 0.46
Origin
Home 282 (63%) 54 (61%) 0.72
Nursing home 61 (14%) 9 (10%) 0.31
Skilled nursing home 31 (7%) 0 (0%) 0.01
Rehab 1 (0.2%) 2 (2%) 0.03
Other* 76 (17%) 23 (26%) 0.05
Comorbid conditions
Alcohol use 23 (5%) 8 (9%) 0.14
Anticoagulation therapy 52 (12%) 13 (15%) 0.44
Asthma 66 (15%) 14 (16%) 0.81
Cerebrovascular accident 41 (9%) 4 (5%) 0.22
COPD 71 (16%) 16 (18%) 0.64
Chronic heart failure 67 (15%) 13 (15%) 1
Chronic kidney disease 73 (16%) 12 (14%) 0.64
Cancer 57 (13%) 9 (10%) 0.44
Coronary heart disease/heart failure 105 (23%) 19 (22%) 0.84
Current smoker 30 (7%) 2 (2%) 0.08
Dementia 75 (17%) 5 (6%) 0.01
Diabetes mellitus 156 (35%) 38 (43%) 0.15
GERD 132 (29%) 26 (30%) 0.85
Myocardial infraction 39 (9%) 5 (6%) 0.36
Hypertension 282 (63%) 57 (65%) 0.72
Hyperlipidemia 222 (49%) 49 (56%) 0.23
Morbidly obese 14 (3%) 11 (13%) <.001
Obese 81 (18%) 25 (28%) 0.03

(Continued on next page)
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Table 1. Continued.

Mean + SD, median, range or n (%)

Not mechanically Mechanically
Demographic data ventilated n = 451 ventilated n = 88 P-value

Presenting symptoms

Fever 176 (39%) 34 (39%) 1

Myalgia 72 (16%) 15 (17%) 0.82

Arthralgias 21 (5%) 2 (2%) 0.22

Headache 50 (11%) 4 (5%) 0.09

Gl symptoms 140 (31%) 17 (19%) 0.02

Cough 229 (51%) 54 (61%) 0.09

Shortness of breath 253 (56%) 57 (65%) 0.12

Other 233 (52%) 43 (49%) 0.61
Average temperature in the ED + SD (Fahrenheit) 97.1+12.4,99.1, 7.3-104.5 98.1 + 10, 99, 37-103 0.48
WBC count in the ED (median, IQR) 6.2,4.7 8,74 <.001
Diagnoses

ARDS 24 (5%) 57 (65%) <.001

Pneumonia 183 (41%) 60 (68%) <.001

Neurological diagnoses 128 (28%) 40 (45%) 0.002

Renal diagnoses 129 (29%) 55 (63%) <.001

Liver diagnoses 44 (10%) 23 (26%) <.001

Heart diagnoses 168 (37%) 56 (64%) <.001

Pulmonary diagnoses 280 (62%) 69 (78%) 0.004

Shock 10 (2%) 46 (52%) <.001

Respiratory failure 153 (34%) 75 (85%) <.001

Renal failure 29 (6%) 22 (25%) <.001
ICU

Patients who required ICU care at any point 75 (17%) 84 (95%) <.001

Required more than one ICU admissions 2 (0.4%) 6 (7%) <.001

ICU LOS (median, IQR) 2,3 13, 16 <.001
Intubated

Patients who were intubated 0 (0%) 84 (95%) <.001

Days intubated n/a 2,4

Non-procedure based intubation 0 (0%) 51 (58%) <.001
Mechanical ventilators

Ventilator days (median, IQR) n/a 9,13

Required reintubation n/a 7 (8%)

Escalation of care from initial triage 60 (13%) 56 (64%) <.001

Hospital LOS (median, IQR) 6, 6 17.5,19 <.001
Discharge disposition

Home or self-care 193 (43%) 8 (9%) <.001

Home with services 97 (22%) 17 (19%) 0.53

Hospice/palliative care unit 11 (2%) 1 (1%) 0.52

Mental health/psychiatric hospital 8 (2%) 0 (0%) 0.18

Nursing home 17 (4%) 1 (1%) 0.16

(Continued on next page)
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Table 1. Continued.

Mean + SD, median, range or n (%)

Not mechanically

Mechanically

Demographic data ventilated n = 451 ventilated n = 88 P-value
Other 62 (14%) 34 (39%) <.001
Rehab 15 (3%) 24 (27%) <.001
Skilled nursing facility 48 (11%) 3 (3%) 0.02
In-hospital mortality 36 (8%) 28 (32%) <.001

*Other includes homeless, transfers in, group home, Primary care physician follow up, mental health facility.
BMI, body mass index; IQR, interquartile range; COPD, chronic obstructive pulmonary disease; GERD, gastroesophageal reflux disease;
WBC, white blood count; ED, emergency department; ARDS, acute respiratory disease syndrome; GI, gastrointestinal; /CU, intensive care

unit; LOS, length of stay.

required ventilation (P =<0.001) (Table 1). Patients
requiring mechanical ventilation had higher diagnoses

of ARDS (P <.001), pneumonia (P < .001), shock

(P <.001), respiratory and renal failure (P <.001),

and worse hospital outcomes with an in-hospital mortality
of 32% vs 8% (P < .001) and a median hospital LOS of
17.5 vs 6 days (P < .001).

The SpO,/FiO; ratios in the ED and their associations
with mechanical ventilation or need for ICU care are
presented in Table 2. A highest obtained ED SpO,/FiO,
ratio of 300 or below was statistically associated with a
requirement for mechanical ventilation during
hospitalization. A lowest obtained ED SpO,/FiO, ratio of
300 or below was statistically associated with a requirement
for ICU care during hospitalization. There was no
statistically significant relationship between ED SpO,/FiO,
ratios above >300 and mechanical ventilation or ICU level
of care.

Chronic obstructive pulmonary disease was a
confounding factor for COVID-19 patients who required
mechanical ventilation (adjusted R* value = 0.1132;

P < .001). No statistically significant associations were
identified between the following co-morbidities:
anticoagulation use; asthma (adjusted R?=0.096, P = 0.75);
CAD (adjusted R?=0.102; P =0.07); CHF (adjusted R?=
0.096; P =0.95); diabetes (adjusted R%2=0.10; P=0.07);
hyperlipidemia (adjusted R?=0.11; P = 0.08); hypertension
(adjusted R?=0.096; P = 0.58); and GERD (adjusted R* =
010; P =0.28) for the requirement of mechanical ventilation.

DISCUSSION

This study demonstrated that the highest obtained ED
SpO,/Fi0, ratio of 300 or below correlated with the need for
mechanical ventilation during hospitalization. Additionally,
a lowest obtained ED SpO,/FiO, ratio of 300 or below was
associated with a requirement for ICU-level care. Although
COPD was a confounding factor for patients requiring
mechanical ventilation, other co-morbidities were not
independently associated with higher rates of mechanical

ventilation and the ED SpO,/FiO,. This suggests that the
SpO,/FiO, ratio can be used as a prognostic indicator to
stratify severity of illness in patients with COVID-19 during
their initial evaluation in the ED. Since the SpO,/FiO, ratiois
non-invasive and can be quickly obtained and trended during
a patient’s evaluation, this ratio could be an important factor
in patient triage and disposition.

Multiple prognostic indicators have been proposed in the
previous literature to help stratify ARDS severity and predict
outcomes.'”'* The PaO,:FiO, (P:F) ratio is a widely used
measure of ARDS severity; however, multiple studies have
shown that the P:F ratio is not an independent predictor of
mortality.'®'* Another prognostic tool, the oxygenation
index, (OI [FIO,/PaO, x mean airway pressure X 100]) has
been demonstrated to be an independent risk factor for
mortality in adults with ARDS,'"*!? but it requires
mechanical ventilation and arterial blood gas analysis for
calculation. Oxygen saturation index (OSI [FIO, X mean
airway pressure X 100)/Sa0,]) is a measure that correlates to
OI and is an independent predictor of clinical outcomes.'”
Although OSI calculation does not require blood analysis, it
still requires mechanical ventilation. Another prognostic
tool, the Lung Injury Prediction Score (LIPS), has
applicability in the ED.'? However, the LIPS tool requires a
detailed past medical history (e.g, alcohol use disorder) and
the patient’s pH, requiring a blood gas. Although all these
tools provide some prognostic value, each has limitations,
resulting in barriers to deployment for triaging patients in
the ED.

In contrast, the SpO,/Fi0, ratio requires no blood tests
and is quickly and easily obtained at the bedside. Measured
at the time of presentation, it has been shown to be an
independent indication of ARDS development.® This study
suggests that the SpO,/FIO, ratio may offer an estimate of
disease severity in patients with COVID-19 before
progression to overt respiratory failure, serving as a triage
tool to identify those at greatest risk for needing mechanical
ventilation and critical care. The SpO,/FiO, ratio can be used
as a tool or part of a protocol to assess whether a patient
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Table 2. SpO,/FiO, ratios and their association with intensive care unit or mechanical ventilation needs.
No mechanical Required mechanical
Variable SpO,/FiO, ratios* ventilation N (%) ventilation N (%) 95% ClI OR P-value
Lowest ED SpO,/FiO,
0-100 18 (4) 13 (18) 2.4-10.9 5.1 <.001
101-200 5(1) 3 (4) 0.75-12.6 3.1 0.05
201-300 37 (9) 14 (20) 1.2-4.7 2.4 0.005
301-400 113 (27) 19 (27) 0.6-1.8 1.0 0.86
401-500 251 (59) 22 (31) 0.2-0.5 0.31 <.001
Highest ED SpO./FiO,
0-100 7(2) 7 (10) 2.2-19.2 6.5 <.001
101-200 4 (1) 34) 1.0-21.2 4.6 0.05
201-300 14 (3) 11 (15) 1.7-8.1 3.7 0.002
301-400 106 (25) 20 (28) 0.72-2.2 1.3 0.47
401-500 293 (69) 30 (42) 0.2-0.6 0.3 <.001
ICU admission
Variable SpO,/FiO, ratios* No ICU admission N (%) N (%) 95% CI OR P-value
Lowest ED SpO,/FiO,
0-100 8(2) 23 (17) 3.8-20 8.8 <.001
101-200 1(0.3) 7 (5) 2.3-158 19.2 <.001
201-300 27 (8) 24 (18) 1.4-4.5 25 0.001
301-400 94 (26) 36 (26) 0.6-1.5 0.93 0.66
401-500 228 (64) 47 (34) 0.2-0.5 0.32 <.001
Highest ED SpO,/FiO,
0-100 3(1) 11 (8) 2.8-10 10.3 <.001
101-200 0 (0) 7 (5) 2.3-19 19.2 <.001
201-300 11 (3) 14 (10) 1.3-2.8 2.80 0.01
301-400 88 (25) 38 (28) 0.78-1.2 1.21 0.66
401-500 256 (72) 67 (49) 0.26-0.39 0.39 <.001

*For patients who had ED SpO,/FiO, values.

ClI, confidence interval; OR, odds ratio; ED, emergency department; /CU, intensive care unit.

meets transfer criteria within a hospital system. Many
regional health systems operate under a “hub and spoke”
model where a large central institution supports a network of
smaller hospitals. Rapid identification of patients at risk for
decompensation and with need for higher level care would
facilitate access to limited critical care resources while also
decreasing the incidence of over-triage to the hub hospital.

LIMITATIONS

The study is retrospective with inherent limitations in
controlling confounding variables. The cohort was limited to
one hospital system, and thus cannot account for practice
variations in other healthcare systems. The hospitals
evaluated in this study may have had different criteria for
ICU admission. Additionally, FiO, values were based largely

on nasal cannula flow rates; limiting to high flow nasal
cannula would permit more accurate FiO, but would

also limit applicability. At the time of data collection,

no patients were vaccinated, thus limiting the applicability
of findings to populations with some form of

COVID-19 vaccination.

CONCLUSION

In summary, ED SpO,/FiO, ratios correlate with
mechanical ventilation and ICU requirements during
hospitalization for COVID-19 infection. These results
support ED SpO,/FiO, as a triage tool and predictor of
hospital resource requirements for patients admitted with
COVID-19. Further study is required with a prospective
analysis assessing accuracy of the SpO,/FiO, ratio in
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predicting mechanical ventilation and need for ICU-
level care.
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Introduction: In the 2023 National Resident Matching Program (NRMP) match, there were 554 unfilled
emergency medicine (EM) positions before the Supplemental Offer and Acceptance Program (SOAP).
We sought to describe features of EM programs that participated in the match and the association
between select program characteristics and unfilled positions.

Methods: The primary outcome measures included the proportion of positions filled in relation to state
and population density, hospital ownership type, and physician employment model. Secondary outcome
measures included comparing program-specific attributes between filled and unfilled programs,
including original accreditation type, year of original accreditation, the total number of approved training
positions, length of training, urban-rural designation, hospital size by number of beds, resident-to-bed
ratio, and the percentage of disproportionate share patients seen.

Results: The NRMP Match had 276 unique participating EM programs with 554 unfilled positions. Six
states offered 52% of the total NRMP positions available. Five states were associated with two-thirds of the
unfilled positions. Public hospitals had a statistically significant higher match rate (88%) when compared to
non-profit and for-profit hospitals, which had match rates of 80% and 75%, respectively (P < 0.001).
Programs with faculty employed by a health system had the highest match rate of 87%, followed by clinician
partnerships at 79% and private equity groups at 68% (P < 0.001 overall and between all subgroups).

Conclusion: The 2023 match in EM saw increased rates in the number of residency positions and
programs that did not fill before the SOAP. Public hospitals had higher match rates than for-profit or non-
profit hospitals. Residency programs that employed academic faculty through the hospital or health
system were associated with higher match rates. [West J Emerg Med. 2024;25(3)332—341.]
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INTRODUCTION

Emergency medicine (EM) has historically been a highly
competitive specialty, filling all or nearly all the available
residency positions as part of the Main Residency Match
(match) organized by the National Residency Matching
Program (NRMP). After a record number of applicants in
2021, the past two years have seen a decline in the number of
student applicants while the number of available EM
residency positions has continued to increase, ultimately
resulting in a rise in unfilled programs and positions. In the
2022 NRMP match, there were 219 unfilled EM positions
among 69 programs before the Supplemental Offer and
Acceptance Program (SOAP), and in 2023 that figure
approximately doubled to 554 unfilled positions among
131 programs. Many are concerned that the dramatic
increase in pre-SOAP unfilled positions represents a
decline in the desirability and competitiveness of
the specialty.’

This is an observational study describing features of EM
residency programs that participated in the 2023 NRMP
match and the association between select program
characteristics and unfilled positions. It is unclear whether
certain characteristics including state-based geographic
location and population density, hospital financing models,
faculty physician employment models, or specific
program characteristics such as the size of program or length
of training are associated with higher rates of unfilled
positions. Transparency of factors associated with unfilled
positions will guide the specialty’s response to the match and
program accreditation requirements with objective data.
Prior studies have examined similar factors but provided
limited detail and nuance on the topic of corporate
ownership, which we expound upon in
our study.”?

METHODS
Study Design and Setting

In this observational study we used publicly available
datasets to analyze the match results for EM residency
programs participating in the 2023 NRMP Match based on
STROBE guidelines.* The institutional review board
determined this study to be exempt. All EM residency
programs and the positions they offered that participated in
the 2023 NRMP Match were included in
the study.

Variables and Measurements

We obtained a list of EM residency programs and their
number of offered and filled positions from the NRMP. Each
NRMP ID was linked to the program’s Accreditation
Council for Graduate Medical Education (ACGME)
Program ID, which provided information about the year of
accreditation, program length, number of approved

Population Health Research Capsule

What do we already know about this issue?
Prior studies examined program features and
ownership predictors of unfilled positions but
without deeper analysis of corporate
ownership trends and associations.

What was the research question?
What program features and hospital or
faculty ownership are associated with the

unfilled 2023 match?

What was the major finding of the study?
Public, for-profit, and non-profit matched
88%, 80%, and 75% (P < 0.001). Program
faculty employed, clinician partnership, and
private equity matched 87%, 79%, and

68% (P <0.001).

How does this improve population health?
Understanding factors for match success help
ensure stable inputs to the emergency
medicine workforce.

positions, and training sites. We also obtained a list of
ACGME programs that were formally accredited by the
American Osteopathic Association (AOA) and the year of
earliest AOA accreditation type. The ACGME Site ID for
each primary site was linked to the hospital’s Centers for
Medicare and Medicaid Services (CMS) Certification
Number and the 2023 CMS Inpatient Prospective Payment
System Final Rule Data, which includes information about
hospital ownership type, urban-rural location, number of
hospital beds, resident-to-bed ratio, and percentage of
disproportionate share hospital (DSH) patients. Hospitals
were linked to the health systems that operate them.
Information about the physician group staffing each
hospital’s emergency department and the ownership type of
those groups as of March 2023 was obtained from Ivy
Clinicians.” We defined physician groups as “private equity”
if there was a majority-ownership interest by a private equity
firm. “Clinician partnerships” were defined as being majority
owned by physicians. This included independent faculty
physician groups affiliated with a health system, equal-
partnership democratic groups, groups where certain
clinicians may own a larger percentage of shares, and groups
with minority-interest ownership by a private equity firm. We
defined physician groups as “health system” if they were
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employed directly by the physician organization of the
hospital, health system, medical school, or academic
medical center.

Outcomes Measures

The primary outcome measures included the proportion
of positions filled by state and population density, hospital
ownership type, and physician employment model.
Secondary outcome measures compared other program-
specific attributes between filled and unfilled programs,
including original accreditation type, year of original
accreditation, year of ACGME accreditation, the total
number of ACGME-approved training positions, length of
training, urban-rural designation, hospital size by number of
beds, resident-to-bed ratio, and the percentage of DSH
patients seen. A program was classified as unfilled if there
were one or more unmatched positions across any of its
NRMP IDs; programs with zero unfilled positions across any
of its NRMP IDs were classified as filled.

Statistical Methods

We performed all data extraction, transformation, and
analysis using RStudio version 2023.03.0 + 386 running R
version 4.2.3 (RStudio, PBC, Boston, MA). We described
continuous variables using medians and interquartile ranges.
Categorical variables were described using frequency and
percentages. We compared continuous variables using the
Wilcoxon rank-sum test. We compared categorical variables
using Pearson chi-squared testing with Bonferroni
post-hoc analysis where more than two groups were
compared. P-values less than 0.05 were considered to be
statistically significant.

RESULTS
Characteristics of Study Subjects

As of March 2023, there were 283 ACGME-accredited
EM residencies; however, five of these were military
programs that do not historically participate in the NRMP
match, and there were two additional programs that did not
participate in the 2023 match. There were 11 EM programs
with dual NRMP IDs, where one of the IDs may be used to
offer a single position to a special type of applicant, such as
international/private-funded positions, research positions, or
for three-year MD path residents.® A total of 276 EM
programs participated in the match, offering 3,010 positions
in 43 states plus the District of Columbia and Puerto Rico.
There were 131 programs (48%) with 554 positions (18%)
that were unfilled before the SOAP.

Geography

Six states offered 52% of the total NRMP EM positions
available: New York (338), California (285), Michigan (236),
Florida (234), Pennsylvania (234), and Texas (184). There

was significant variation in the number of residency positions
available per state population. Among the six states that
offered the largest number of residency positions, Michigan
had the most NRMP positions per population at 23.5
residents per million citizens in the 2020 census, while
Texas had only 6.1 residents per million citizens. Five states
were associated with two-thirds of the unfilled positions:
Michigan (92); New York (83); Pennsylvania (78);

Ohio (56); and Florida (49). There was also significant
variation in the percentage of unmatched positions by
state (Table 1).

Hospital Ownership

The majority (63%) of residency EM positions were
offered by 177 programs at non-profit hospitals (1,880/
3,010), while 68 public hospital programs offered 28% of
positions (831/3,010), and 31 for-profit hospital programs
oftered 10% of positions (299/3,010). There was a statistically
significant difference in the percentage of unmatched
positions by hospital ownership type (P < 0.001) (Table 2).
Public hospitals had a statistically significant higher match
rate (88%), compared to non-profit and for-profit hospitals,
which had match rates of 80% and 75%, respectively
(P <0.001). There was no difference in match rates between
non-profit and for-profit hospitals. Seventeen health systems
operated three or more residency programs, of which 11 were
non-profit, three were for-profit, and two were public. The
health system offering the largest number of residency
programs was HCA Healthcare (19 programs, 189 positions,
70% match rate).

Group Ownership and Employment Model

Among EM faculty group ownership and employment
models, half of EM residency positions (52%) had program
faculty that were employed by health systems (1,574/3,010,
134 programs), with 31% having clinician partnership faculty
(941/3,010, 87 programs), and 16% of positions having
private equity-employed faculty (495/3,010, 55 programs).
Five employer groups met the definition of majority private
equity ownership. These groups included American
Physician Partners, Envision Physician Services, SCP
Health, Sound Physicians, and TeamHealth.

There was a statistically significant difference in the
percentage of unmatched positions by the employment
model of faculty physicians (P < 0.001) (Table 3). Programs
with faculty employed by a health system had the highest
match rate of 87%, followed by clinician partnerships at 79%
and private equity groups at 68% (Table 3). Thirteen
physician groups operated three or more residency programs.
The physician groups staffing the largest number of residency
programs were Envision Physicians Services (24 programs,
230 positions, 71% match rate) and TeamHealth
(21 programs, 197 positions, 75% match rate).
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Table 1. Residency match results by state and emergency medicine positions per state population.

Number of NRMP NRMP Percent Percent 2020 population Residents per
State programs Quota unmatched matched unmatched (millions) population (millions)
Alabama 2 18 1 94% 6% 5.1 3.5
Arizona 5 51 5 90% 10% 7.4 6.9
Arkansas 2 16 9 44% 56% 3 5.3
California 24 285 22 92% 8% 39 7.3
Colorado 1 17 0 100% 0% 5.8 29
Connecticut 2 37 0 100% 0% 3.6 10.2
Delaware 2 18 6 67% 33% 1 17.7
District of Columbia 2 22 0 100% 0% 0.7 32.7
Florida 22 234 49 79% 21% 222 10.5
Georgia 5 58 6 90% 10% 10.9 5.3
lllinois 12 144 9 94% 6% 12.6 114
Indiana 1 21 0 100% 0% 6.8 3.1
lowa 1 10 0 100% 0% 3.2 3.1
Kansas 1 10 4 60% 40% 29 34
Kentucky 2 25 0 100% 0% 45 55
Louisiana 4 42 0 100% 0% 4.6 9.1
Maine 1 10 0 100% 0% 1.4 7.2
Maryland 2 23 0 100% 0% 6.2 3.7
Massachusetts 5 72 2 97% 3% 7 10.3
Michigan 25 236 92 61% 39% 10 23.5
Minnesota 3 32 0 100% 0% 5.7 5.6
Mississippi 3 28 9 68% 32% 29 9.5
Missouri 5 51 11 78% 22% 6.2 8.3
Nebraska 1 12 0 100% 0% 2 6.1
Nevada 3 25 11 56% 44% 3.2 7.9
New Hampshire 1 6 0 100% 0% 1.4 4.3
New Jersey 12 122 27 78% 22% 9.3 13.2
New Mexico 1 12 0 100% 0% 21 5.7
New York 31 388 83 79% 21% 19.7 19.7
North Carolina 7 85 22 74% 26% 10.7 79
Ohio 17 158 56 65% 35% 11.8 134
Oklahoma 5 33 8 76% 24% 4 8.2
Oregon 11 0 100% 0% 4.2 26
Pennsylvania 23 234 78 67% 33% 13 18
Puerto Rico 2 16 1 94% 6% 3.2 5
Rhode Island 2 22 3 86% 14% 1.1 20.1
South Carolina 5 55 4 93% 7% 5.3 104
Tennessee 5 48 5 90% 10% 71 6.8
Texas 15 184 15 92% 8% 30 6.1
Utah 1 12 0 100% 0% 3.4 3.5
Vermont 1 6 0 100% 0% 0.6 9.3
(Continued on next page)
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Table 1. Continued.

Number of NRMP NRMP Percent Percent 2020 population Residents per

State programs Quota unmatched matched unmatched (millions) population (millions)
Virginia 6 63 13 79% 21% 8.7 7.3
Washington 1 17 0 100% 0% 7.8 2.2
West Virginia 2 16 3 81% 19% 1.8 9
Wisconsin 2 25 0 100% 0% 5.9 4.2

NRMP, National Resident Matching Program.

Program and Hospital-specific Attributes on the number of positions offered (P < 0.001), previously
When comparing filled and unfilled programs by accredited by the AOA (P <0.001), and started in more
accreditation history and hospital-level characteristics, recent years (P < 0.001). There was no difference in filled vs

unfilled programs were more likely to be smaller in size based  unfilled programs by program length (P = 0.78). Unfilled

Table 2. Association of hospital ownership type on unfilled emergency medicine positions.

Ownership  Number of residency NRMP positions  NRMP positions Unmatched
Health system type programs available matched positions (%)

By hospital ownership type (P < 0.001, Pearson chi-squared test)

For profit 31 299 224 25.1%
Non-profit 177 1880 1502 20.1%
Public 68 831 730 12.2%
Total 276 3010 2456 18.4%

By health system/type (operating 3+ EM residencies)
Ascension Health Non-profit 7 64 42 34.4%
Baylor Scott & White Health ~ Non-profit 3 28 23 17.9%
Bon Secours Mercy Health Non-profit 3 28 15 46.4%
Corewell Health Non-profit 5 50 36 28.0%
HCA Healthcare For profit 19 189 132 30.2%
Henry Ford Health System Non-profit 4 40 18 55.0%
Jefferson Health Non-profit 5 59 42 28.8%
Michigan Medicine Public 3 30 23 23.3%
NewYork-Presbyterian Non-profit 3 43 42 2.3%
Northwell Health Non-profit 3 39 34 12.8%
NYC Health + Hospitals Public 6 85 72 15.3%
RWJ Barnabas Health Non-profit 3 29 23 20.7%
Tenet Healthcare For profit 4 44 40 9.1%
Trinity Health Non-profit 6 41 18 56.1%
Universal Health Services For-profit 3 30 24 20.0%
University of California Public 5 67 67 0.0%
UPMC Non-profit 3 28 24 14.3%
Total 85 894 675 24.5%

Overall, the proportions of filled/unfilled positions did vary by hospital ownership type (X2 = 34.126, df = 2, P < 0.001). Post-hoc Bonferroni
comparisons between hospital types showed that public hospitals had a lower proportion of unfilled positions compared to both for-profit and
non-profit hospitals (raw and adjusted P-values <0.001), while there was no difference in the proportion of positions filled between for-profit
and non-profit hospitals (raw P = 0.05, adjusted P =0.16).

NRMP = National Resident Matching Program.

UPMC, University of Pittsburgh Medical Center.
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Table 3. 2023 emergency medicine match rates by faculty physician group/type.

Group  Number of residency NRMP positions NRMP positions Unmatched
Physician group type programs available matched positions (%)
By residency faculty physician group type (P < 0.001, Pearson chi-squared test)
Health system (HS) 134 1574 1375 13%
Clinician partnership (CP) 87 941 744 21%
Private equity (PE) 55 495 337 32%
Total 276 3010 2456 18.4%
By residency faculty group (operating 3+ EM residencies)
American Physician Partners PE 4 26 6 77%
ApolloMD CP 4 36 23 36%
Envision Physician Services PE 24 230 163 29%
Integrative Emergency CP 3 29 24 17%
Services
Northwell Health HS 3 39 34 13%
Physician Affiliate Group of CP 98 84 14%
New York
RWJ Barnabas Health HS 3 29 23 21%
SCP Health PE 4 28 14 50%
TeamHealth PE 22 205 150 27%
University of California CP 5 67 67 0%
UPMC HS 3 28 24 14%
US Acute Care Solutions CP 7 57 28 51%
Vituity CP 11 115 89 23%
Total 100 987 729 26%

Overall, the proportions of filled/unfilled positions did vary by residency faculty physician group type (X2 =99.007, df=2, P <0.001). Post-
hoc Bonferroni comparisons between group types showed that programs with health system employed faculty had the lowest proportion of
unfilled positions, followed by clinician partnership faculty, while residencies with private equity employed faculty had the highest proportion of
unfilled positions (raw and adjusted p-values for all pairwise comparisons <0.001).

NRMP, National Resident Matching Program; UPMC, University of Pittsburgh Medical Center.

programs tended to be in less urban areas (P =0.03), at
hospitals with a smaller number of beds (P < 0.001), lower
resident-to-bed ratios (P < 0.001), and fewer
disproportionate share patients (P < 0.001) (Table 4).

DISCUSSION

We examine the factors and program characteristics
associated with unfilled positions in the EM match. Five
states were associated with two-thirds of the unfilled
positions. Public hospitals had a statistically significant
higher match rate (88%) when compared to non-profit and
for-profit hospitals, which had match rates of 80% and 75%,
respectively (P < 0.001). Public hospitals include those
owned by government entities (local, state, federal
government) or the Veterans Health Administration. Non-
profit and for-profit hospitals are privately owned and
differentiated by their tax status (discussed further below).
Programs with faculty employed by a health system had the

highest match rate of 87%, followed by clinician partnerships
at 79% and private equity groups at 68% (P < 0.001 overall
and between all subgroups). Our analysis confirms and
expands findings from recent studies. One study identified six
characteristics of unfilled programs (in descending order of
predictive strength): unfilled positions in the 2022 match;
smaller program size; Mid-Atlantic location; prior AOA
accreditation; East North Central location; and private
equity majority ownership of physician faculty group.’
Another study of combined 2022 and 2023 match data found
programs at risk of not filling had accreditation within the
prior five years, had a for-profit primary clinical site,

and were in geographic areas with high numbers of
positions offered.”

Residency Growth Trends
The number of unmatched positions in the EM match was
driven by a dramatic increase in the number of EM programs
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Table 4. Comparing attributes of filled/unfilled programs in 2023 emergency medicine match.
Filled (n =145) Unfilled (n =131) Total P-value

Original accreditation type <0.001°
ACGME 141 (97%) 84 (64%) 225 (82%)

AOA 4 (3%) 47 (36%) 51 (19%)

Year of original accreditation <0.001°
Median 1995 2010 2003

Q1, Q3 1982, 2009 1993, 2018 1988, 2016

Year of ACGME accreditation <0.001°
Median 1995 2017 2008

Q1, Q3 1982, 2011 2006, 2019 1990, 2017

Total approved ACGME positions <0.001P
Median 39 30 36

Q1, Q3 30, 54 22, 36 24,44

Length of training 0.782
3 years 116 (80%) 103 (79%) 219 (80%)

4 years 29 (20%) 28 (21%) 57 (21%)

Urban-rural 0.03?
Large urban area 89 (61%) 64 (49%) 153 (55%)

Other urban area 55 (38%) 61 (47%) 116 (42%)

Rural area 1 (1%) 6 (5%) 7 (3%)

Number of hospital beds <0.001P
Median 571 359 450

Q1, Q3 382, 730 260, 534 318, 680

Resident-to-bed ratio (per 100 beds) <0.001P
Median 47 29 38

Q1, Q3 30,70 16, 45 21,63

Disproportionate share hospital patients [%] <0.001°
Median 39 33 36

Q1, Q3 31, 52 28, 43 30, 47

@Pearson chi-squared test.
PWilcoxon rank-sum test.

ACGME, Accreditation Council for Graduate Medical Education; AOA, American Osteopathic Association; Q, quartertile.

and positions offered over the past decade, as well as a more
recent decrease in applicants over the prior two years.
Between 2014-2023, there was a 29% increase in the number
of EM programs and a 46% increase in the number of
postgraduate year (PGY)-1 positions offered in the match,
suggesting that the growth of positions is not only related to
the creation of new programs but also the expansion of
existing programs. In recent years, EM has experienced the
largest growth rate of PGY-1 positions across all medical
specialties.” The match rate is also impacted by a decrease in
the number of applicants over time. Applicants in EM
peaked in 2021 at 4,391 applicants. It is unclear whether this
record high, representing a 16% increase over the year before,
was an outlier. The overall five-year trend is an 8% decrease

in applicants contrasted with the 23% increase in positions.®
This unprecedented growth has outstripped the number
students applying to train in EM and played a large role in
the number of unfilled spots in 2023.

Between 2013-2020, there was significant growth of EM
residencies in states that already had multiple EM training
programs. A number of states nearly doubled the number of
training programs in that time frame: New York (21 to 31),
Pennsylvania (12 to 21), and California (14 to 22), while
others grew even more Ohio (9 to 18), Michigan (11 to 25),
and Florida (5 to 19).”'° New programs are
disproportionately growing in urban areas, whereas some
rural states do not have any EM training programs.'’ Only
seven EM residency programs are located in rural areas, six
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of which did not fill.'" Our data demonstrates that many of
the unfilled spots in 2023 occurred in states that had the
highest absolute number of resident positions as well as
number of residents per capita population. No state-level
regulations exist to limit the number of residency training
programs. While some have called on the ACGME to restrict
the number of EM training positions, it is currently against
ACGME policy and a violation of state and federal antitrust
law for the ACGME to implement a national workforce
policy to establish the number of practicing physicians.'> The
ACGME can create and adjust standards for accreditation to
optimize the learning environment. Some have expressed
concern regarding the academic quality of some of the newer
programs. One study found that nearly 25% of programs
were given “with warning” accreditation on initial
accreditation compared to less than 3% of programs on
continued accreditation.”"”

Debate exists over who is responsible for the increased
growth of residency programs. A new residency program
requires a sponsoring institution, which the ACGME defines
as an “organization or entity that assumes ultimate financial
and academic responsibility for a program.” Sponsoring
institutions may include universities, medical schools,
hospitals, healthcare delivery systems, or physician group
practices.'* Currently, a review of the ACGME listings
reveals that all EM residency programs are sponsored by
hospitals and health systems, with none being sponsored by
physician staffing groups.'® The role and motivation of the
physician groups who serve as faculty for new residency
programs that are sponsored by hospitals and health systems
may vary. Graduate medical training programs offer
financial benefits to hospitals and recruitment benefits to
hosting institutions and staffing groups.'” New program
growth could be driven at the physician group, hospital or
health system level, or both. For example, HCA Healthcare
has a transparent objective to expand GME positions stating,
“With 270+ residency and fellowship programs, HCA
Healthcare plans to continue to grow the largest GME
community in the United States.”'® It is reasonable to
surmise that faculty groups feel pressure to start and staff new
programs to align with the health system’s intent to maintain
contracts. Hospitals that created GME programs after 2015,
known as “GME-naive,” have a strong incentive to increase
the number of residents at their site within five years of
starting because CMS calculates their training cap after the
fifth year.'’

Unfilled spots may represent market forces rightsizing the
number and geographic distribution of residency slots,
although the complexities of GME funding and training caps
create regulatory barriers to market corrections.” Unfilled
positions do not receive GME funding, which could lead to
residency closures without alternate sources of funding.'®
When anesthesia experienced a similar plight of decreasing
fill rates in the 1990s, a cumulative drop of 77% of applicants

over a six-year period resulted in 16% of all anesthesia
residencies in the country closing their doors.!" However,
market corrections will not occur if unfilled spots in the initial
match are subsequently filled in the SOAP, which occurs a
few days later. Most of the unfilled EM positions in the 2022
Match subsequently filled in the SOAP."? Discussion
continues on how best to maintain the quality and stability of
the EM workforce.'

Corporations and Graduate Medical Education

We observed significant differences in match rates by
hospital ownership type with public hospitals having the
fewest unmatched positions. Non-profit hospitals continue to
make up the majority of EM training sites, and there was no
statistical difference in match rates between non-profit and
for-profit hospitals. Over the past 20 years, there has been
increased consolidation and corporatization in healthcare
including EM practice and training.””** Many fear that
increased for-profit and investor sponsorship of residency
programs may result in lower quality training or the
commoditization of GME.**?* While there has been
increased scrutiny on corporate investment in healthcare and
medical education, and some studies on health or workforce
outcomes in other specialties, no such studies exist in
EM.?*232% The proportion of EM residencies created at for-
profit hospitals has increased considerably.” Prior to 2016,
only 5% of EM residency programs had primary sites at for-
profit hospitals (10 total), compared to 30% (21/71) of new
programs being based at for-profit hospitals. While hospitals
are frequently differentiated by non-profit or for-profit
status, this differentiation based on tax status has limitations
in capturing the business incentives of the institution.”’

Our data shows that public hospitals were associated with
the highest match rates. There was no difference between for-
profit and non-profit hospitals with regard to match rates. A
prior study similarly did not find a statistically significant
different greater risk of not filling at for-profit sites
(compared to non-profit or government sites) but did find a
50% greater risk of not filling when examining 2022 and 2023
match data.” We did find significant variation between
groups within the same tax designation. For example, of the
17 health systems that operate three or more programs,
Trinity Health, a non-profit health system, had the highest
percentage of unmatched positions at 56% (six programs
total, 23/41 unmatched) and the University of California, a
public health system, had 0 unfilled positions (five programs
total, 67 positions). The health system operating the largest
number of EM residencies is HCA Health, a for-profit health
system, which offered 189 positions at 19 programs, of which
30% were unmatched. Tenet Healthcare, another for-profit
health system, which offered 44 positions at four programs,
had a match rate above the national average, filling 91% of its
positions. Hence, although public hospitals had a higher
match rate overall, there is significant variability.
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Much scrutiny has focused on corporate, specifically
private equity (PE), ownership and investment in EM.
Among the different types of non-physician corporate
investors, PE has undergone particular criticism due to
significant expansion within EM, evidence of poor outcomes
in other areas of healthcare, and short-term profit
incentives.”® Private equity and publicly traded company
control of the emergency physician staffing market increased
from 8.6% to 22% from 2009 to 2019.?° Private equity-
acquired hospitals now account for 8% of all
nongovernmental hospitals.”” Our data shows that 503/3,010
(17%) of EM residency positions in the 2023 match were
staffed by physician groups that are majority owned by PE.
To our knowledge, there has never been an outcomes
comparison study between employment models within
residency training programs to predict success in practice
after graduation. Employment models of physicians are
changing with increased consolidation in healthcare.
Emergency medicine-bound students have expressed concern
about corporate influence in EM, but it is unclear the relative
contribution of this on student recruitment especially in light
of other factors.*® Academic faculty can be employed in
multiple employment models such as by a medical school, a
health system, a large national group, a regional group, or a
single ownership group. Emergency medicine programs with
the highest fill rates in the match were associated with
employment models in which faculty were directly employed
by the hospital, health system, or medical school. There was
significant variability, however, between employers and
employment types.

LIMITATIONS

This analysis has several important limitations. There are
many reasons a medical student may rank and matriculate at
a residency program. Unique characteristics of a program
that may influence a particular applicant’s interest and rank
list were not captured for analysis. The number of applicants
interviewed and ranked by programs are additional factors
that impact match rates, which were not measured. The past
two years did not include in-person applicant interviews,
which may have also impacted match rates.

Additionally, the relationships between hospitals, health
systems, physician faculty groups, and individual residency
programs are complex and evolving, and this must be
considered when interpreting results. For example, one
health system may employ physicians under multiple models
such as direct employment or a third-party staffing group.
The current health system or staffing group at the program in
this analysis may not have been the same one present when
the residency started due to mergers and acquisitions. Since
this analysis there have been major changes in the emergency
physician staffing landscape including the closure of
American Physicians Partners and Chapter 11 Bankruptcy of

Envision, which operated four and 24 residencies in the 2023
EM match, respectively.®!

There are no currently agreed upon definitions for
classifying physician-group ownership structures. The varied
spectrum of corporate investor (eg, PE) ownership stakes in
EM groups from minority to whole complicates the creation
of discrete categories. Our classification of health systems
was not able to differentiate between the various complex
relationships that comprise health systems, such as as
whether the health system physician group is wholly owned
by the health system and or they are owned by a medical
school, academic medical center, or hospital. Most
fundamentally, ownership only serves as a proxy for other
important features such as physician autonomy and
educational quality.

CONCLUSION

The 2023 match in EM saw increased rates in the number
of training slots and programs that did not fill before the
SOAP. Public hospitals had higher match rates than for-
profit or non-profit hospitals overall, but there was
significant variability within hospitals and health systems.
Residency programs that employed academic faculty directly
through the hospital or health system were associated with
higher match rates.
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Introduction: During the coronavirus 2019 pandemic, hospitals in the United States experienced a
shortage of contrast agent, much of which is manufactured in China. As a result, there was a significantly
decreased amount of intravenous (IV) contrast available. We sought to determine the effect of restricting
the use of IV contrast on emergency department (ED) length of stay (LOS).

Methods: We conducted a single-institution, retrospective cohort study on adult patients presenting with
abdominal pain to the ED from March 7—July 5, 2022. Of 26,122 patient encounters reviewed, 3,028
(11.6%) included abdominopelvic CT with a complaint including “abdominal pain.” We excluded patients
with outside imaging and non-ED scans. Routine IV contrast agent was administered to approximately
74.6% of patients between March 7—May 6, 2022, when we altered usage guidelines due to a nationwide
shortage. Between May 6—July 5, 2022, 32.8% of patients received IV contrast after institutional
recommendations were made to limit contrast use. We compared patient demographics and clinical
characteristics between groups with chi-square test for frequency data. We analyzed ED LOS with
nonparametric Wilcoxon rank-sum test for continuous measures with focus before and after new ED
protocols. We also used statistical process control charts and plotted the 1, 2 and 3 sigma control limits to
visualize the variation in ED LOS over time. The charts include the average (mean) of the data and upper
and lower control limits, corresponding to the number of standard deviations away from the mean.

Results: After use of routine IV contrast was discontinued, ED LOS (229.0 vs 212.5 minutes,
P =<0.001) declined by 16.5 minutes (95% confidence interval —10, —22).

Conclusion: Intravenous contrast adds significantly to ED LOS. Decreased use of routine IV contrastin
the ED accelerates time to CT completion. A policy change to limit IV contrast during a national shortage
significantly decreased ED LOS. [West J Emerg Med. 2024;25(3)342—344.]

INTRODUCTION

Abdominopelvic computed tomography (CT) is routinely
ordered from the emergency department (ED) to evaluate for
abdominal pain.' Historically, IV contrast has been used to
highlight differences between soft tissues that would
otherwise look the same. Intravenous (IV) contrast for CT is
often sourced from overseas, and current estimates are that

about half of hospitals in the United States get most of their
IV contrast agent from GE Healthcare. Much of the contrast
dye is manufactured at GE’s plant in Shanghai. During the
COVID-19 related lockdowns in China the plant was closed
or operating at reduced capacity for weeks. As a result, many
hospitals had a significantly decreased supply of IV contrast,
which forced them to decrease utilization by up to 80%.
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Anticipating continued deficiencies in the supply of IV
contrast, Mayo Clinic Arizona in May 2022 initiated critical
protocols to limit contrast use to potentially life-threatening
conditions. This decreased utilization within the ED created
a unique circumstance in which we had the opportunity to
explore the theoretical benefit of omitting IV contrast
material from routine ED abdominopelvic CT to determine
whether it would significantly decrease ED length of stay
(LOS), which in our institution we measure as the patient’s
total time in the department. Length of stay is a benchmark
used by the Centers for Medicare and Medicaid Services as a
hospital quality metric.” Additionally, shortened duration of
LOS has been shown to decrease the rate that patients leave
against medical advice, while increasing patient satisfaction,
and potentially improving treatment outcomes.”

METHODS

Prior to the contrast shortage alert, the IV contrast agent
iohexol was routinely administered to ED patients in
conjunction with CT examinations of the abdomen and
pelvis. Starting May 6, 2022, our ED in collaboration with
the radiology department agreed to discontinue IV contrast
material for routine CT except in two specific scenarios:
patients requiring abdominal imaging who had a body mass
index (BMI) <25; and patients with a BMI >25 in whom
there was an acute, time-dependent concern that required IV
contrast to further diagnose.

We designated the “before intervention period” as the
60 days prior to May 6, and the “after intervention period” as
the 60 days after May 6. Since the study was focused on
process rather than patients, the normal requirement for
institutional review board oversight was waived. We included
in the study patients who presented to the ED with abdominal
pain and underwent abdominopelvic CT at the discretion of
the treating attending emergency physician. The primary
outcome was ED LOS, which was defined as the length of time
between when the patient registered for care in the ED and the
time of ED disposition (admit or discharge time).

Median and interquartile range (IQR) values were
expressed for all continuous measures between groups
(before vs after periods). We compared patient demographics
and clinical characteristics between groups with chi-square
test for frequency data and nonparametric Wilcoxon rank-
sum test for continuous measures. The primary outcome was
ED LOS. We analyzed data using statistical process control
charts (with 1, 2 and 3 sigma control limits), and we adjusted
confidence limits using an XmR chart, which helps to
determine how a process changes over time. The XmR
control chart is recommended for LOS and real-world ED
operational data.* Control charts were run for all scans and
separated out by contrast administration for both time
periods. P-values <0.05 were considered statistically
significant. We used R version 4.1.2 ggQC package
(RStudio, Boston, MA) for statistical analysis.

Population Health Research Capsule

What do we already know about this issue?
Intravenous contrast is used to highlight
differences between soft tissues that would
otherwise look the same.

What was the research question?

Does decreased use of contrast for computed
tomography (CT) improve ED length of
stay (LOS)?

What was the major finding of the study?

If there is a shortage of IV contrast for CT,
using contrast on fewer patients may improve
patient throughput due to shortened LOS.

How does this improve population health?
If there is a shortage of IV contrast for CT,
using less contrast may improve patient
throughput due to shortened LOS.

RESULTS

There were 26,122 patient encounters within the study
period, of which 3,028 (11.6%) met the study criteria:
complaint at triage of abdominal pain; age >18; and
indications for CT exclusive of ureterolithiasis. Median age
was 60 years (IQR 40-72). Following protocol change, there
was a 41.8% absolute decrease in abdominopelvic CT studies
that used IV contrast : 74.6% (1,120/1,502) before vs 32.8%
(500/11,526) after; P <0.001). There was also a 16.5-minute
decrease in LOS (95% confidence interval —10, —22) from
229.0 vs 212.5 minutes (Table).

DISCUSSION

We believe that radiology can significantly impact patient
throughput.” Our findings suggest that decreased use of IV
contrast in non-essential imaging of the abdomen and pelvis
is associated with a decrease in ED LOS, thereby improving
ED throughput. While 16.5 minutes may seem like a brief
length of time, in this patient sampling it reduced LOS by
about 7.2% (229 vs 212.5 minutes) and reduced aggregate
LOS by a combined total of 420 hours over the course of nine
weeks. This time savings multiplied by the millions of
patients who present to the ED annually for abdominal pain
can translate into a large magnitude of time saved, further
decreasing the strain on the ED and potentially improving
patient satisfaction.® As our study was performed at an
institution with high nursing staff levels (2-3 patients per
nurse) and tech ratios (six patients per tech), thereby
optimizing time to IV access and kidney function test results,
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Table. Before vs after restrictions on use of intravenous contrast for abdominal/pelvic computed tomography, demonstrating the impact on

length of stay in the emergency department.

Before (n = 1,502) After (n = 1,526) Total (N = 3,028) P-value
Total LOS (minutes) <0.001
Mean (SD) 239.6 (89.2) 226.3 (96.3) 232.9 (93.1)
Median 229.0 2125 220.0
Q1, Q3 176.0, 293.0 156.3, 281.0 167.0, 287.0
Range 13.0 - 672.0 7.0-877.0 7.0-877.0
Contrast received <0.001

No
Yes

382 (25.4%)
1120 (74.6%)

1026 (67.2%)
500 (32.8%)

1408 (46.5%)
1620 (53.5%)

LOS, length of stay; Q, quartile; SD, standard deviation.

we hypothesize there would be even more pronounced
improvement in LOS at facilities that are short staffed.

Additionally, discontinuation of contrast can help to
reduce incidence of need for I'V-line placement, and the risk for
allergy/anaphylaxis. In conversations with the radioloy
department, the radiologists emphasized that they felt more
confidence in the accuracy of their diagnoses with the use of
contrast and that non-urgent findings such as carcinoma
would more likely be missed without contrast. They suggested
that reduced use of IV contrast would be appropriate in
settings where artificial intelligence has improved pathology
recognition or in the event of another shortage of contrast
agent. More research will be needed to investigate the clinical
effect of discontinuing I'V contrast in this setting.

LIMITATIONS

There are several limitations to our study. After reviewing
the data at other sites (Mayo Clinic Rochester, Mayo Clinic
Florida, and Mayo Clinic Health System) we decided to make
this a single-center study as other sites were not affected in the
same way by the shortage, and they had a more gradual
rollout of IV contrast restrictions. While we noted a reduction
in LOS, we were unable to clearly parse out whether it resulted
from decreased need for I'V access and lab results, or decreased
time in radiology department. Additionally, our study
encompassed a limited time frame of only about 60 days, after
which IV contrast agent became more available. Lastly, more
research is needed to further analyze the potential need for
repeat imaging or possible return visits to the ED as a result of
not using I'V contrast.

CONCLUSION

In this single-center study, we found that an institutional
policy change reducing the use of contrast in abdominal-
pelvic CT during the COVID-19 pandemic was significantly
associated with shorter length of stay in the ED.
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Background: Patients with limited English proficiency (LEP) experience significant healthcare
disparities. Clinicians are responsible for using and documenting their use of certified interpreters for
patient encounters when appropriate. However, the data on interpreter use documentation in the
emergency department (ED) is limited and variable. We sought to assess the effects of dot phrase and
SmartPhrase implementation in an adult ED on the rates of documentation of interpreter use.

Methods: We conducted an anonymous survey asking emergency clinicians to self-report
documentation of interpreter use. We also retrospectively reviewed documentation of interpreter-
services use in ED charts at three time points: 1) pre-intervention baseline; 2) post-implementation of a
clinician-driven dot phrase shortcut; and 3) post-implementation of a SmartPhrase.

Results: Most emergency clinicians reported using an interpreter “almost always” or “often.” Our manual
audit revealed that at baseline, interpreter use was documented in 35% of the initial clinician note, 4% of
reassessments, and 0% of procedure notes; 52% of discharge instructions were written in the patients’
preferred languages. After implementation of the dot phrase and SmartPhrase, respectively, rates of
interpreter-use documentation improved to 43% and 97% of initial clinician notes, 9% and 6% of
reassessments, and 5% and 35% of procedure notes, with 62% and 64% of discharge instructions
written in the patients’ preferred languages.

Conclusion: There was a discrepancy between reported rates of interpreter use and interpreter-use
documentation rates. The latter increased with the implementation of a clinician-driven dot phrase and
then a SmartPhrase built into the notes. Ensuring accurate documentation of interpreter use is an
impactful step in language equity for LEP patients. [West J Emerg Med. 2024;25(3)345—349.]

INTRODUCTION

As of 2019, over 65 million people in the United States
(US) speak a language other than English, with
approximately 20% of households reporting speaking
English less than “very well,” also known as limited-English
proficiency (LEP)." In the US, presidential Executive Order
13166, enacted in 2000, ensures that LEP patients are offered
interpretation services at healthcare facilities receiving
federal assistance.”” The lack of access to language-

concordant care contributes to healthcare disparities among
LEP patients.*

In the emergency department (ED), LEP patients were
more likely to have unplanned revisits within 72 hours® with
limited evidence suggesting differences in triage or admission
decisions depending on interpreter use.® Recent data
demonstrates increased unnecessary testing and hospital
admission with longer lengths of stay among LEP patients
who did not receive professional interpreting services.’*®
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Documentation of interpreter use is often used as a
proxy for interpreter use. Several groups of researchers
studied the rate of interpreter-use documentation in the
hospital. One found that 41% (30/74) of patients had a
consent form in their native language or that an interpreter
had signed it.®

Interventions have been implemented to improve
documentation of interpreter use. Bender et al found that
when they placed flyers in the ED and made pre-work
shift announcements, documentation of interpreter use
increased from a baseline rate of 5% to 25%.” In 2021, a study
among patients admitted to a pediatric service found that
using a dot phrase increased interpreter use from 64% to 81%,
and interpreter-use documentation increased from 69% to
98%.'° To our knowledge, there have been no studies
investigating the use of a dot phrase (text inserted with
keyboard shortcuts) or a SmartPhrase (abbreviations or
words used to pull long phrases into a physician’s note) in an
adult ED to improve documentation of interpreter use. We
assessed the effects of a dot phrase and a SmartPhrase in an
adult ED on the rates of documentation of interpreter use.
We hypothesized these interventions would increase
documentation rates.

METHODS

We conducted this study at a Level I academic trauma
center in an adult ED, where interpreters are available over
the phone 24/7 and in person during designated hours. First,
we gathered patients’ medical record numbers (MRN) from
interpreter services that documented an interpreter had been
used. A pre-intervention retrospective chart review was
conducted to assess the baseline rate of interpreter-use
documentation in the electronic health record (EHR).
Second, we surveyed emergency clinicians to assess their
perspective on interpreter use and documentation. Third, we
implemented a dot phrase and then a SmartPhrase and
retrospectively reviewed charts for documentation of
interpreter use. Both instruments were being developed at the
same time, but the dot phrase was completed more quickly
and implemented first. Documentation of interpreter use was
captured within the history and physical (H&P),
reassessments, procedure notes, and discharge instructions
(DCI), which includes a verbal discussion, written
instructions, and attachments. We excluded charts from the
study if the patient only spoke or preferred to speak in
English, left without being seen, MR Ns were not found, or if
it it was a duplicate record. There was no prior training on
documentation of interpreter use. We analyzed data using
descriptive statistics. This study was deemed exempt by our
institutional review board.

Pre-Intervention
We verified MR Ns from the interpreter service data
in the EHR. A number generator was used to randomize

Population Health Research Capsule

What do we already know about this issue?
Patients with limited English proficiency
experience healthcare disparities. Using
interpreters reduces unnecessary testing and
hospitalizations for this population.

What was the research question?

Does implementing a dot phrase and
SmartPhrase increase documentation of
interpreter use?

What was the major finding of the study?
Documentation of interpreter use in the
history and physical rose from 35% to
43% (dot phrase) and then to

97% (SmartPhrase).

How does this improve population health?
An intervention to improve documentation of
interpreter use helps ensure language equity
for limited English proficiency patients.

and identify patients for chart review. To minimize
clinician-specific practice patterns, we audited one

chart per day from July—September 2021 from various
shift times to estimate the pre-intervention rate of interpreter
use documentation.

Clinician Survey

We emailed an anonymous survey to 128 ED attendings,
fellows, residents, and nurse practitioners regarding
interpreter-use documentation after the pre-intervention
data was collected. One follow-up email was sent. We created
a survey of 14 multiple-choice questions hosted on Qualtrics
(Qualtrics, Provo, UT). The survey included demographics,
questions about interpreter use, documentation, and ways to
improve documentation.

Dot Phrase

A dot phrase is a block of text inserted using a keyboard
shortcut proceeded by a dot that facilitates clinician’s
documentation. Clinicians can input the phrase
“ EDinterpreter” for the statement “A [phone, in-person]
[language options] interpreter was used on [date and time],
[INTERPRETER ID #]” to be added in the EHR. The dot
phrase was available on July 1, 2022. All charts from
interpreter services data were audited between
July 1-October 14, 2022.
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SmartPhrase

We embedded a SmartPhrase into the H&P and procedure
notes creating a “hard stop” where clinicians could not sign
their notes until the SmartPhrase was completed. This could
be bypassed by deleting the SmartPhrase. If a non-English
language was selected, the SmartPhrase would prompt to
choose the patient’s preferred language. The SmartPhrase
was available on November 1, 2022. All charts from
interpreter services data were audited between
November 1-February 1, 2023.

RESULTS
Pre-Intervention

Of 91 audited charts, Spanish (61%) was the most
preferred language, followed by Cantonese/ Mandarin/
Taishanese (37%), and Russian (2%). Use of an interpreter
was documented in 35% of H&Ps, 4% of reassessments, and
in 0% of procedure notes. Within the discharge instructions,
6% of charts indicated discussing instructions using an
interpreter; 52% of written DCIs and 89% of attachments
were provided in the patient’s native language (Figure 1).

Clinician Survey

Of 128 emergency clinicians who received the survey, 67
(52%) initiated and 65 (51%) completed it. Of the
respondents, 46% were residents, 37% attendings, 9% NPs,
and 8% fellows. Clinicians reported use of an interpreter
“almost always” or “often” 66% and 25% of the time when
interacting with LEP patients. Additionally, 23% and 8% of
clinicians reported “almost always” or “often” documenting
use of an interpreter in the H&P (Figure 2a). Clinicians
reported “almost always” documenting use of an interpreter

in the reassessment (3%), procedure (15%), and DCI (8%)
portions of the note (Figure 2b, 2¢, 2d). When asked what can
make documentation easier, 41% suggested additions to the
ED note template with 29% recommending a dot phrase.

Dot Phrase

Of 866 audited charts, we analyzed 809 (93%). Spanish
(67%) was the most preferred language, followed by
Cantonese/Mandarin/Taishanese (32%), and Russian (1%).
Forty-three percent of H&Ps, 9% of reassessments, and 5% of
procedure notes had documentation of interpreter use.
Documentation of interpreter use during discharge remained
at 6%. The written portion and attachments of the DCI were
in the patient’s native language in 62% and 94% of charts.

SmartPhrase

Of 779 audited charts, we analyzed 646 (83%). Spanish
(64%) was the most preferred language, followed by
Cantonese/Mandarin/Taishanese (35%), and Russian
(0.62%). Ninety-seven percent of H&P, 6% of the
reassessments, and 35% of procedure notes had
documentation of interpreter use. Regarding the verbal DCI,
4% documented interpreter use. The written portion and
attachments were in the patient’s native language in 64% and
94% of charts (Figure 1).

DISCUSSION

Documentation rates of interpreter use increased after
implementation of a dot phrase and a SmartPhrase. After
implementing the SmartPhrase, almost 100% of the H&Ps
and 35% of procedure notes documented interpreter use.
Because the SmartPhrase was embedded only in H&Ps and

Documentation of interpreter use pre and post intervention
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Figure 1. Percentage of patient charts with documentation of interpreter use at baseline (blue), after the creation of the dot phrase (orange),

and after the creation of the SmartPhrase (gray).

H&P, history and physical; DCI, discharge instructions; DP, dot phrase; SP, SmartPhrase and procedure note implementation.
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Providers’ Perspective on Documentation
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Figure 2. (a) Emergency clinicians’ perspective on documentation of interpreter use in the history and physical. (b) Emergency clinicians’
perspective on documentation of interpreter use in the reassessment. (¢) Emergency clinicians’ perspective on documentation of interpreter
use in the procedure note. (d) Emergency clinicians’ perspective on documentation of interpreter use in the DCI.

H&P, history and physical; DCI, discharge instructions.

procedure notes, we did not expect increases in the DCI and
reassessments. The general rates of interpreter-use
documentation in this study and previous studies vary.
Behairy et al found that at their children’s hospital
documentation of interpreter use was 0%,'' whereas Taira
et al found documentation of interpreter use in their public
ED to be 4.6%.'> To our knowledge, this is one of the

first studies on the impact of a dot phrase and a SmartPhrase
on documentation of interpreter use in an

adult ED.

There was a discrepancy between reported rates of
interpreter use and documentation of interpreter use. Despite
66% of clinicians reporting “almost always” using an
interpreter, only 23% reported “almost always”
documenting their use in the H&P. The same discrepancy
was seen among reassessments (3%), procedure notes (35%),
and DCls (8%) where clinicians reported they “almost
always” documented their use. While we did not specifically
ask clinicians when they use an interpreter (while gathering
the H&P, etc, setting documentation as a proxy for
interpreter use, many clinicians speaking to their patients
with an interpreter would not have the documentation to
support their claim. Lastly, clinicians may have used an ad
hoc interpreter (family member or a member of the
healthcare team), as the survey did not specify use of
professional interpretation. This may account for some

of the discrepancy between the reported and actual rates of
interpreter use per interpreter services data.

Next, we hope to assess the impact of improved
documentation on patient care.

LIMITATIONS

This was a single-institution study and results may not be
generalizable. Variability in documentation among
emergency clinicians, and in time and day of shift were not
captured. Since only one chart per day was reviewed for pre-
intervention data, documentation rates may have been more
influenced by time of day than post-intervention rates,
affecting the differences in pre-/post-intervention changes.
We did not track the data of dot phrase and SmartPhrase use.
Further, despite the SmartPhrase leading to a “hard stop,”
clinicians could delete the SmartPhrase. However, we
included both the dot phrase and SmartPhrase as
interventions since clinicians could add the dot phrase
into other elements of the EHR when they used an
interpreter (eg, reassessments).

CONCLUSION

Documentation of interpreter use is varied. There was a
discrepancy between reported rates of interpreter use and
interpreter-use documentation. Implementation of a dot
phrase and a SmartPhrase improved documentation of
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interpreter use, suggesting its feasibility to improve
clinician documentation.
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Introduction: Blind and visually impaired individuals, an under-represented population of the
emergency department (ED), possess comorbidities and have a higher chance of in-hospital sequelae,
including falls. This potentially vulnerable population, if not treated mindfully, can be subject to decreased
quality of care, recurrent and/or longer hospitalizations, persistence of health issues, increased
incidence of falls, and higher healthcare costs. For these reasons, it is crucial to implement holistic
practices and train clinicians to treat blind and visually impaired patients in the ED setting.

Methods: We identified and used a comprehensive article describing best practices for the care of blind
and visually impaired patients to establish the ED-specific recommendations presented in this paper.
A scoping review of the literature was then performed using PubMed to identify additional articles to
support each recommendation. To ensure that recommendations could be implemented in a
representative, scalable, and sustainable manner, we consulted an advocate for the blind to help refine
and provide additional suggestions.

Results: We identified 14 recommendations that focus on communication strategies, ED resource
access, and continuity of care. The main recommendation is for the clinician to support the unique
healthcare needs of the visually impaired individual and maintain the patient's autonomy. Another
recommendation is the consistent use of assistive devices (eg, canes, guide dogs) to aid patients to
safely ambulate in the ED. Also identified as best practices were discharge education with the use of a
screen reader and timely follow-up with a primary care physician.

Conclusion: While we summarize a variety of recommendations in this article, it is important to
implement only the strategies that work best for the patients, personnel, and environment specific to your
ED. After implementation, it is vital to refine (as frequently as needed) the interventions to optimize the
strategies. This will enable the provision of exceptional and equal care to blind and visually impaired
patients in the ED. [West J Emerg Med. 2024;25(3)350—-357.]
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INTRODUCTION

The blind and visually impaired (VI) are a small but highly
marginalized population in the United States and around the
world."? There are approximately nine million VI people in
the US, with blind people making up slightly less than 1% of
the population. Globally, about 2% of children are
considered VI.? Estimates in the US are expected to double
by 2050, with the VI population projected to be more
prevalent in racial minorities and in the southern US. The
reason for this increase is multifactorial but may be due to an
ever-increasing aging population and differential access to
preventative services among minority groups.*> Data is
limited on the exact number of VI patients who are seen in the
emergency department (ED). However, approximately 0.2%
of patients admitted to US hospitals are considered VI.°
States that have not expanded Medicaid coverage see higher
rates of VI patients in their EDs.” Patients with other
disabilities, such as those in the deaf and hard-of-hearing
(DHH) community, are also more likely to seek ED care
compared to those not in the DHH community.* "2

Although VI patients represent a relatively small
proportion of patients seen in the ED and admitted to the
hospital, they have significantly worse outcomes: They are
admitted and readmitted more often, incur higher healthcare
costs, and may have a higher in-hospital mortality rate.%'*'*
Visually impaired patients are more likely to experience
multiple morbidities, thus further increasing their risk of
needing ED care.'” Falls and their sequelae, such as hip
fractures, are among the most common reasons for blind
patients to be seen in the ED.'*'® Pediatric VI patients are
particularly likely to incur orthopedic injuries and are also
more likely to have fractures upon presentation.'”
Hospitalized patients who are VI are also more likely to
experience delirium,?’ a well-known risk factor for morbidity
and mortality.?' These injuries and conditions among the VI
occur in other countries* and to other disabled groups.'*?*
In the US, these issues are further compounded by the
intersections of race and age.” Black patients and patients
insured by Medicare (ie, those >65 years old) are the most
likely to have extended hospital stays.'?

Optimal care for all patients in the ED remains an ongoing
challenge; care of VI patients presents unique challenges that
offer a number of opportunities. A mindful approach to care
of VI patients requires that EDs and clinicians pursue best
practices, support staff, impactful education, and specialized
considerations. As with many populations, the needs of VI
patients impact their experience during ED care. In this
article, we present best practice considerations. This scoping
review is intended to prompt improved practice and to
further discussion to optimize ED care for VI patients.

METHODS
We performed a scoping review to identify PubMed
articles related to blindness and VI in the ED, with particular

emphasis on assessing the experiences of VI patients in the
ED. Articles were included if they met one or more of the
following criteria: centered on the experiences of disabled
people, particularly VI people, in healthcare; discussed the
experiences or epidemiology of disabled patients in EDs or
hospitals regardless of geographic region; provided best
practice recommendations for the care of VI patients
regardless of specialty; and discussed outcomes of disabled
patients in the ED or hospital. We excluded articles
discussing the care of acute blindness or VI, as the focus of
this review was on patients with pre-existing visual
impairment. Due to the overall lack of data on this topic,
guidelines from other specialties (eg, ophthalmology) were
included and adapted to the ED setting.

We used the Americans with Disabilities Act (ADA)
Checklist by Marshall and Joffee (2006) as the basis of our
recommendations, as it provides a comprehensive list of best
practices for all healthcare clinicians. From this paper, we
selected 15 recommendations most relevant and applicable to
the ED setting (Table). Recommendations were
supplemented using focus group and survey data found on
PubMed. The search phrase “(visually impaired) AND
(accessibility)) AND (emergency department)” resulted in 28
results. We found one relevant study by Carmichael et al
(2023), in which 12 disabled individuals were interviewed (six
of whom were VI). Due to a lack of data specific to VI
patients, the search was expanded to include the experiences
of patients with other physical and cognitive disabilities,
which yielded an additional study by Morris et al (2021).

We evaluated trends in ED use among disabled patients to
contextualize the recommendations provided. Finally, we
used articles by the National Federation of the Blind (NFB)
to ensure that the voices of VI authors and academics were
well represented and to inform several recommendations
(eg, language). Most of the data were observational and
retrospective. We also consulted a subject matter expert who
was born blind and dedicated her career to advocating for
other VI people to ensure that we were best representing the
needs of VI patients. Using this data, we identified actionable
recommendations and best practices.

RESULTS

We performed PubMed searches to identify supporting
articles for all 14 recommendations (see Table). Articles were
selected using the previously described inclusion and
exclusion criteria. Excluding the ADA Checklist by
Marshall and Joffee, which was used to develop
each recommendation, we found four articles supporting
recommendation one. Three articles were found supporting
recommendation two. Five articles were found
supporting recommendation three, and one article was
found supporting recommendation four. We found three
articles supporting recommendation five, six articles
supporting recommendation six, and four articles supporting
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Table. Summary of recommendations for interacting with visually impaired patients in the emergency department.

Recommendations Rationale References
Use optimal language: disability-first often preferred. Better represents the patient’s lived experiences 24-27, 32
Introduce yourself every time you enter the room (consider Ensures patient is aware of who is in the room at all 28-30, 32
placing signage to alert staff). times and may help prevent delirium
Tell the patient what you're going to do before doing it, Ensures maximal patient autonomy and may help 29, 31-35
including before leaving the room. prevent delirium
Listen to the patient’s caregiver(s), if applicable, but only ~ Caregivers can provide important insight into the 32, 36
after gathering as much information from the patient as patient’s life
you can.
If available at your facility, ask whether the patient would VI patients are part of a socially and medically 32, 33, 37, 38
like an advocate. vulnerable community
Accommodate the needs of the patient, but do not Most VI patients do not present for concerns 29, 31-33, 36,
over-focus on visual impairment during the HPI. associated with their VI 39, 40
Place the patient in quietest part of the ED. May help prevent delirium 32, 35,4143
Ensure the patient has access to mobility equipment Ensures maximal patient autonomy and may help 29, 32, 33, 35
(eg, cane, guide dog) at all times. prevent delirium
Ensure the patient has access to personal technology Ensures maximal patient autonomy and may help 30, 32
(eg, phone, smartwatch, etc). prevent delirium
Ensure the patient knows where the call light is and Ensures maximal patient autonomy and may help 30, 32
how to use it. prevent delirium
Use the correct strategies when guiding a patient. Helps ensure patient safety 31, 32
Clearly note the patient’s visual impairment in the medical Helps ensure all healthcare workers are aware of the 30, 32
record (ICD-9: 369; ICD-10: H54). patient’s VI and can provide relevant

accommodations

Advocate for Medicaid expansion at the state and medical May help decrease frequency of ED visits 7,32
society (eg, AAEM) level, and encourage patients to apply.
Help the patient establish care with a PCP. Helps to prevent recurrent ED visits 32,44, 45

HPI, history of present illness; ED, emergency department; VI, visually impaired; ICD, International Classification of Diseases, Rev 9 or 10;
AAEM, American Academy of Emergency Medicine; PCP, primary care physician.

recommendation seven. Three articles were found

prefers to be called a “blind patient” or a “patient who is

supporting recommendation eight. One article was found
supporting recommendation 9-13. Finally, we found two
articles supporting recommendation 14. All supporting
articles and which recommendations they informed can be
found in Table.

DISCUSSION
Communication Strategies
Optimal Language

The use of person-first (eg, person who is blind) and
disability-first (eg, blind person) language is a contentious
issue. Academics consider person-first language to be more
dignifying as it places focus less on the disability and more on
the individual.”** However, many blind people and blind
advocates strongly disagree with person-first language as it
may inadvertently stigmatize disability. Blind advocates also
argue that disability-first language more accurately
represents disabled experiences.” 2’ This contention further
emphasizes the importance of listening to disabled patients
and using the terminology they prefer. If a blind patient

blind,” that preference should be accommodated like any
other. Disability-first language will be used in this paper for
brevity and, more importantly, because it is generally
preferred by the VI community.

Entering and Exiting

Consent is an integral component of patient care, and all
efforts should be made by emergency clinicians and patient
care staff to obtain informed consent at all times.”® However,
the way that consent is obtained cannot be uniformly applied
to all patients. For example, blind patients cannot see who is
entering their room, so they may not immediately be able to
tell whether the person who just walked in is a doctor, nurse,
family member, etc. Thus, it is imperative for each person
entering a blind patient’s room to verbally inform the patient
of their name and role every time they enter the room.?’ This
is especially important in the ED, an often hectic and
disorienting place for all patients, and particularly for those
with disabilities.* Just as important as announcing when you
walk into a patient’s room is announcing when you or
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others involved in patient care leave the room.”” If this

is not done, the patient may attempt to speak to someone
who they logically assume is still in the room only to be
met with silence. This is not only potentially embarrassing
but disorienting.*"*

Informed Consent

Informed consent discussions also must be tailored for VI
patients. In addition to the typical discussions to gain
consent, VI patients benefit from the clinician maintaining an
ongoing dialogue during a procedure, explaining what will be
done next and providing clear, actionable instructions when
necessary.””>? Adding this extra layer of communication can
be instrumental in ensuring patient safety and adherence, and
the overall efficacy of the medical intervention for blind
patients. Furthermore, it serves to maintain respect for their
autonomy, helps foster a cooperative environment, and
minimizes surprise or discomfort during the procedure,
a particularly important consideration in an ED setting
where the pace of care is often rapid and potentially
anxiety-inducing.***°

Mindfulness of Unique Needs
Navigating Caregivers

If a caregiver is not present, you may ask the patient or
check the patient’s chart for a potential caregiver’s contact
information. However, do not assume a patient has or
requires a caregiver because they are VI. During the course of
treatment of a VI patient, the caregiver (if applicable) may be
able to provide helpful information or context regarding the
patient.”® For example, the caregiver may provide
information about the patient’s baseline independence and
Activities of Daily Living—the skills needed to
independently care for oneself. This information can be
helpful during the course of treatment in the ED, as well as
upon discharge to customize instructions to the patient.
However, it is important to remember that caregivers
are an adjunct to patient care and not the patients themselves.
Thus, be sure to gather as much information from the
patient as possible as well as from their caregiver.””** This
helps maintain a respectful and autonomous patient-
clinician relationship.

Using a Patient Advocate

Patient advocates can play a significant role in the holistic
care of a patient.>”*® During the course of treatment for a VI
patient, it is important to ask the patient whether they have
an advocate, which can be done as early as the triage process.
If the patient does not already have an advocate or cannot
think of someone, it is important to work collaboratively
with the patient to identify an advocate, if they would like
one. There are several potential people who can be advocates
including family and friends of the patient, work colleagues,

caregivers, social workers, and hospital volunteers
(eg, premedical students and navigators).****

The role of an advocate may vary; therefore, it is critical to
establish clear roles and responsibilities for the advocate. One
of their key responsibilities can be to accompany the patient in
the waiting room. If the advocate is an employee of the
hospital or familiar with the ED, it can be helpful for the
advocate to discuss the overall ED process. This will provide
predictability of what to expect and clarify the ED process for
the patient.37 After the waiting room, the advocate can also
provide support during transport to the room and in meeting
healthcare personnel and explaining the work up and
procedures for labs or imaging. Finally, during disposition, the
advocate can appropriately advocate on behalf of the patient
for resources required following discharge or during the
admission process. The overall roles and responsibilities can
vary by patient and ED setting, but it is important for the
patient and the advocate to establish a mutual understanding.

History of Present Illness Considerations

When gathering the history of present illness (HPI) ona VI
patient, emergency clinicians should strive to treat the patient
as similarly to other patients as possible. For example,
looking at the patient directly when you are speaking, as you
would for other patients, is considerate and
thoughtful.?**' 3 It is also important to recognize that VI
exists on a spectrum from slightly decreased visual acuity to a
complete lack of vision, and most people typically considered
blind have some level of visual function.” Acknowledging
this spectrum, clinicians should attempt to discern the
patient’s unique needs to provide optimal care. It is also
important not to presume lower cognitive ability or other
disabilities due to visual impairment.*® In interactions with
the patient, be considerate of their visual impairment, but do
not overly focus on it. Remember, ED visits for blindness and
low vision are exceedingly rare*’; thus, a blind patient is
unlikely to be seeking emergency care for their blindness.
Treat the blind patient as you would your other patients as
much as possible, and do not overly placate the patient. For
example, if the blind patient needs to sign a consent form, you
can make the necessary accommodations such as reading the
form out loud.?-¥*3?

Placement Strategies and Accessibility
Optimal Location for Patients in the ED

It is common for people who are VI to have heightened
sensory sensitivity, particularly to sound.*'*** This is
especially true for people with early vision loss.** Therefore,
making considerations for adapting the care environment
can contribute to a more comfortable patient experience. For
example, placing the patient in the quietest part of the ED
can help.**** This may also help prevent delirium,
particularly if a patient needs to stay in the ED for a
prolonged period of time.
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Ensure Access to Assistive Devices

Accessibility to personal assistive devices, such as mobility
equipment, should be considered.* These devices, like canes
or guide dogs, are considered an extension of the person and
are legally recognized as medical equipment under the ADA.
For patients with a guide dog, clinicians and other healthcare
staff should understand that the dog has a specific job and,
thus, should not be bothered or inhibited. Healthcare staff
are not required to directly care for a guide dog but may assist
with care tasks if the patient requests and time permits. By
ensuring that VI patients have continual access to these aids,
we can help facilitate independent navigation and mobility,
which serves to preserve their autonomy and reduces
potential distress during their stay.?”-¥**>

Phones or smartwatches can also help bridge gaps in
healthcare equity by serving several functions. For example,
VI patients often use speech-to-text software or navigational
aids, which they may access through their personal devices. ™
Many hospitals offer apps or online tools to track
appointments, view lab results, or communicate with
clinicians. Ensuring access can, therefore, facilitate
communication with medical staff and contribute to a more
comprehensive understanding of their care. Finally, personal
devices enable patients to maintain contact with their social
networks, friends, or family, which can help promote
emotional well-being during a potentially stressful hospital
stay.>’ Some patients may rely on their devices for
entertainment or distraction, which can make the stressful
ED environment easier to cope with. In all, maintaining
access to personal technology is not merely a convenience for
VI patients; it plays a crucial role in ensuring equity and
inclusivity by fostering a more patient-centered approach to
care and empowering them in the management of their
healthcare.’**? Finally, ensuring that patients are aware of
the location and operation of the call light can further
empower them and facilitate immediate communication,
especially in emergency situations.>”*? These simple
strategies may also help prevent delirium in VI patients who
are already at higher risk.

Guiding Patients

If a VI patient needs to move somewhere (eg, to use the
bathroom), and is stable enough to ambulate, it is important
to know how to best assist the patient. Allowing ambulatory
patients to walk also provides them with autonomy. Guiding
can be a daunting task for those who have never done it, but
this task is relatively simple. First, the healthcare staft should
ask the patient whether they would like a guide and whether
they would like to bring their assistive device (ie, cane or
guide dog). If they say yes, allow them to stand; then, the
healthcare worker should stand next to the patient and tap
the patient’s arm. The patient will then take the person’s arm
or elbow and will be ready to be guided. The healthcare
worker should walk at a normal pace. If the worker is passing

through a tight area, they should simply move their elbow
behind their back and hold it there. This will signal the
patient to walk behind the staff member. When it’s safe for
the patient to return to the clinician or healthcare worker’s,
the worker should move their elbow back to their side; this
will signal it is safe to return to walking by the worker’s side.
Although unlikely in the ED, if the healthcare worker
encounters a ledge or stairs, they should inform the patient
and pause when they get to the area. This will give the patient
enough time to gain stable footing. After, walk up or down
the stairs at a normal pace. If the ED staff member
encounters a door, open the door and ensure the patient has a
hand on the door. This will ensure they are able to control
when the door closes. If the patient is using the bathroom,
assist them in finding the toilet and sink; then leave the
bathroom and give the patient privacy. When finished, the
patient will let the staff member know, and they can be
guided back to their room.>!+*

Ensuring Quality Continuance of Care
Optimal Documentation

When treating a blind patient, it is important to note
visual impairment as early as possible and as clearly as
possible in the chart and/or on the wristband that the
person is wearing, for example.***> The ideal time to note
visual impairment would be during the intake or triage
process. The International Classification of Diseases, Rev 9
and 10 codes for Blindness and Low Vision are 369 and H54,
respectively. This would enable the downstream healthcare
workers to appropriately adjust their care to a patient with
visual impairment.

Upon recognizing that the patient is blind, the patient’s
chart should be updated to clearly reflect the visual
impairment, as per hospital or ED protocol. If your
healthcare setting does not have a protocol, you can seek to
establish a standardized protocol. Before implementing,
consider that the protocol should be implementable across
both electronic and paper health records. One example could
be an “eye” icon in an electronic health record (EHR) or a
colored sticker for paper charts. Additionally, the same-
colored sticker can also be applied as a patient wristband.
Finally, ensure that the protocol does not overlap or conflict
with another existing department/hospital protocol. For
example, if your hospital uses a yellow wristband to signify a
fall-risk patient, it is best to use an alternate color to signify a
patient with visual impairment. Similar signage used for
“fall-risk” or infection precautions can be used on the
patient’s door, if admitted.*>

Discharge Considerations

During discharge, patients are often given paper copies of
their discharge instructions. However, this is not accessible
for VI patients. Thus, it is important to find alternative means
of providing this information.?”**** Many EHR systems
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have websites or apps patients can use to access their health
information. For example, Epic (Epic Systems Corporation,
Verona, WI) uses the MyChart system, which is screen-
reader accessible. Screen readers are software natively
installed or downloaded onto devices that use the device’s
microphone to read out loud what is on screen. The MyChart
app can be used with IOS and Android screen readers,
Voiceover and Talkback, respectively, and the website can be
accessed with JAWS and NVDA, the two most commonly
used Windows screen readers. Although it’s impossible to
test every EHR, you can reach out to your information
technology department to determine whether your system is
screen-reader accessible, and if not, to advocate for updates
to be made so all patients can access their health records and
discharge instructions.

Support Medicaid Expansion

States that have expanded Medicaid coverage see a
decreased rate of ED visits among disabled patients. This is
likely because it decreases the financial burden for disabled
patients to seek preventative care.’ Importantly, this may
also decrease clinician burden. We recommend advocating
for Medicaid expansion in your state. This can be done in
many ways, such as contacting your member of congress or
representatives at your medical society (eg, American
Academy of Emergency Medicine). Additionally, hospital
financial services or social workers may be able to assist
patients in applying to Medicaid.*?

Connect Patients to a Primary Care Physician

It is known that access to a primary care physician (PCP)
is associated with significantly reduced ED visits.** For VI
patients who have a myriad of unique needs, it is especially
important to connect them with a PCP before they are
discharged.® This has also been found to decrease recurrent
ED visits among disabled patients.*’

LIMITATIONS

This review is limited by the lack of data on VI patients in
the ED. It is also important to note that disabled individuals’
experiences are varied and highly personal, so the
recommendations provided in this paper are general. All data
used in this review are retrospective and observational and,
thus, subject to the limitations inherent to those study types.
More research is needed to determine the shortcomings of
ED care of VI patients.

CONCLUSION

There are a variety of impactful interventions that can
improve ED care for visually impaired patients. These
interventions are reproducible, not resource-intensive, and
profoundly helpful for VI patients in the ED. Like many ED
interventions, these recommendations are not static or
comprehensive but rather serve the purpose of furthering a

much-needed conversation. These recommendations should
also be further studied to determine their patient-centered
impact, ideally in partnership with national and state
organizations representing VI people. Optimal care in the
ED for visually impaired patients is optimal care for all
patients. Please consider implementing some or all of these
interventions and approaching the care of VI ED patients
mindfully and intentionally.
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Introduction: Bacterial urinary tract infections (UTI) and some sexually transmitted infections (STI) can
have overlapping signs and symptoms or nonspecific findings, such as pyuria on urinalysis.
Furthermore, results from the urine culture and the nucleic acid amplification test for an STI may not be
available during the clinical encounter. We sought to determine whether gonorrhea, chlamydia, and
trichomoniasis are associated with bacteriuria, information that might aid in the differentiation of STls
and UTls.

Methods: We used multinomial logistic regression to analyze 9,650 encounters of female patients who
were aged >18 years and who underwent testing for STIs. The ED encounters took place from April 18,
2014—March 7, 2017. We used a multivariable regression analysis to account for patient demographics,
urinalysis findings, vaginal wet-mount results, and positive or negative (or no) findings from the urine

culture and testing for Neisseria gonorrhoeae, Chlamydia trachomatis, or Trichomonas vaginalis.

Results: In multivariable analysis, infection with T vaginalis, N gonorrhoeae, or C trachomatis was not
associated with having a urine culture yielding 10,000 or more colony-forming units per mililiter (CFU/mL)
of bacteria compared with a urine culture yielding less than 10,000 CFU/mL or no urine culture obtained.
The diagnosis of a UTI in the ED was not associated with having a urine culture yielding 10,000 or more
CFU/mL compared with a urine culture yielding less than 10,000 CFU/mL.

Conclusion: After adjusting for covariates, no association was observed between urine culture results

urinary tract infection.

and testing positive for trichomoniasis, gonorrhea, or chlamydia. Our results suggest that having a
concurrent STI and bacterial UTI is unlikely. [West J Emerg Med. 2024;25(3)358—367.]

Keywords: chlamydia;, emergency department; emergency medicine; gonorrhea, Trichomonas;

INTRODUCTION

Urinary tract infection (UTI) is one of the most common
bacterial infections diagnosed in the emergency
department (ED)."? Symptoms of UTI are the reason for
approximately 1% of all ambulatory visits and result in 2-3
million ED visits in the US each year.”? Urine culture results
can take more than a day, and the urinalysis findings can

cause diagnostic uncertainty about the existence of a
bacterial UTI. Adding to the problem is that the incidence
of some sexually transmitted infections (STI) such as
gonorrhea, chlamydia, and trichomoniasis is increasing in
the US,>* and clinical manifestations of UTIs and STIs
may overlap. These overlapping signs and symptoms may
lead to underdiagnosing STIs in patients with urinary
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concerns and overtreating for STIs in patients with genital
concerns.’ Previous study findings have shown that STIs
are associated with sterile pyuria and other non-specific
findings on urinalysis.””'° Diagnostic confusion may be
most common when trichomoniasis is identified in the ED
by urinalysis or wet mount and the clinician must consider
whether the urine inflammatory changes are caused by
Trichomonas vaginalis only or by a concurrent

bacterial UTL.

In this analysis, we sought to determine whether
infection with gonorrhea, chlamydia, and trichomoniasis
was associated with specific urine culture results.
Specifically, we attempted to determine the frequency of
STIs and having a urine culture yield 10,000 or more
colony-forming units per milliliter (CFU)/mL) of bacteria.
The research question we sought to answer was as follows:
For a woman suspected of having or found to have
gonorrhea, chlamydia, or trichomoniasis during the ED
encounter who has genitourinary concerns, are the
inflammatory changes observed on urinalysis most likely
caused only by the STI, or is concurrent bacteriuria
(eg, UTI) contributing?

METHODS
Dataset

We used an existing dataset of 75,000 ED encounters of
patients >18 years in age from a single health system.''* All
patients in the dataset received testing for gonorrhea,
chlamydia, or trichomoniasis or underwent both urinalysis
and urine culture. Patients undergoing only urinalysis,
regardless of STI testing, were not included in the dataset. All
ED encounters took place April 18, 2014-March 7, 2017.
The dataset was created by the institution’s information
technology team who extracted retrospective data from the
electronic health records (EHR). For our analysis, we
included women who were not admitted to the hospital and
who had a nucleic acid amplification test (NAAT) for
gonorrhea, chlamydia, or trichomoniasis or had a vaginal
wet mount. Data on the NAAT swab site were not available.
Individual patients could have more than one ED encounter.
Our project was approved by the institutional review board
with an exemption from full review, and informed consent
was waived. Articles have been published using the
original dataset.'' %

Patients in the dataset were identified as having
trichomoniasis if the parasite was seen with urine microscopy
(a method having very low sensitivity but high specificity),
vaginal wet mount (moderate sensitivity and high
specificity), or NAAT (high sensitivity and specificity).
To avoid multicollinearity in the multivariable analysis, we
consolidated findings from vaginal wet mount and urine
microscopy for T vaginalis into a single variable labeled T’
vaginalis infection status known during the ED encounter.
The T vaginalis NAAT (Aptima, Hologic, Inc,

22-24

Population Health Research Capsule

What do we already know about this issue?
There is an overlap in the signs, symptoms,
and findings on urinalysis for women with
urinary tract infections (UTIs) and sexually
transmitted infections (STIs).

What was the research question?

For a woman suspected of having or found to
have an STI, are the inflammatory changes
observed on urinalysis most likely caused only
by the STI, or could she have

concurrent bacteriuria?

What was the major finding of the study?
After adjusting for covariates, no association
was observed between urine culture results
and testing positive for an STI, suggesting
concurrent STI and bacterial UTI

are unlikely.

How does this improve population health?
Concurrent STIs and bacterial UTlIs
are unlikely.

Marlborough, MA) result, or the Neisseria gonorrhoeae or
Chlamydia trachomatis NAAT (Aptima), was considered
separately because the result was not obtained until after the
ED visit. Women may have tested positive for T vaginalis by
more than one test during their encounter, and any patient
with a positive T vaginalis test was considered to be infected
with T vaginalis. All STI testing was performed at the
discretion of the treating clinician.

We reported the vaginal wet mount as not performed if the
patient had no results from the vaginal wet mount for white
blood cells (WBC), yeast, T vaginalis, or clue cells. The
vaginal wet mount WBCs were analyzed as 0-10/11 or more
cells per high-power field (HPF).'® For the vaginal wet
mount, yeast, clue cells, and T vaginalis were reported by the
clinical laboratory as present or absent.

We considered a urinalysis to have been performed if any
component test from the urinalysis was reported. The urine
sample was reported to have been collected by the following
methods: clean catch/voided; missing or not documented by
nursing; or “other” (eg, bladder catheter, straight catheter,
ileostomy, nephrostomy, suprapubic, or urostomy). From
the urinalysis, we considered the following variables: bacteria
(0-4+); blood (0-3+); glucose (positive or negative); ketones
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(positive or negative); leukocyte esterase level (0-3+); mucus
(0—4+); nitrites (positive or negative); protein (positive or
negative); red blood cells (RBC) (0-101 cells/HPF);
Trichomonas (positive or negative); WBC clumps (positive
vs negative); WBCs (0-101 cells/HPF); and yeast (present or
absent). If a range of urine RBCs and WBCs was reported,
we used the median of the range in the analysis, and if more
than 100 cells/HPF were reported, we used the result “101
cellsyHPF” for analysis. All urine tests were ordered at the
discretion of the treating clinician.

We included the following demographic and triage
information if it was available during the ED encounter:
method of ED arrival; marital status; age; race; and the triage
Emergency Severity Index. Age in years was converted to a
categorical variable to account for the nonlinear relationship
with STIs.”

Women were considered to have a UTI diagnosis if they
had a specific ED code on the International Classification of
Diseases, 9" or 10" Rev (ICD-9/ICD-10) (Supplement 1).
Women were considered pregnant if they had a documented
positive pregnancy test or a specific /CD-9 or ICD-10
code (Supplement 1).

Statistical Analysis

We summarized continuous variables as median and
interquartile range, with analysis of variance F tests used to
test associations. We reported categorical variables as counts
and percentages, with a x° test used to test associations. We
perfomed multinomial logistic regression analysis
accounting for multiple demographic, clinical, and
diagnostic testing variables, with the Wald test used to
determine P values. Multivariable analyses were performed
for patients who had complete data for all model covariates.
Odds ratios and 95% confidence intervals were calculated
from the multivariable model. A P value less than .05 was
considered significant. We conducted statistical analyses
with statistical software JMP Pro 14 (JMP Statistical
Discovery, LLC, Cary, NC) and SAS version 9.4 (SAS
Institute, Inc, Cary, NC).

RESULTS

Among the 75,000 ED encounters in the original dataset,
16,755 women met our inclusion criteria. A summary of the
clinical encounters is shown in Table 1. Among the 1,631
patient encounters with a positive test result for gonorrhea,
chlamydia, or both, 1,443 (88.5%) had urinalysis, 443
(27.2%) had urine culture, and 438 (26.9%) had both
urinalysis and urine culture. Among the 1,354 women with
T vaginalis identified on vaginal wet mount and 418 women
with a positive NAAT result for T vaginalis, 1,203 (88.8%)
and 374 (89.5%) patients, respectively, had urinalysis.
Table 2 shows encounters with a positive STI test result and
the results of the urine culture. Among the 443 patients with
gonorrhea, chlamydia, or both who had a urine culture

result, 341 (77.0%) had less than 10,000 CFU/mL of bacteria,
and 102 (23.0%) had 10,000 or more CFU/mL of bacteria in
the urine culture.

In total, 1,804 patient encounters had a positive test result
for Trichomonas by urine microscopy, vaginal wet mount, or
NAAT. Of these, 1,612 (89.4%) had a urinalysis test result,
548 (30.4%) had a urine culture performed, and 538 (29.8%)
had both a urinalysis and urine culture result. A total of 9,650
clinical encounters had complete observations for all model
covariates and were included in the multivariable analysis
(Table 3). This number included 2,414 patient encounters
with less than 10,000 CFU/mL of bacteria, 722 patients with
10,000 or more CFU/mL of bacteria, and 6,514 patients with
no urine culture performed.

The following variables were significantly more likely to
be associated with a urine culture with 10,000 or more
CFU/mL compared with less than 10,000 CFU/mL: higher
bacteriuria on urinalysis; higher amount of blood in the urine
nitrite-positive urine presence of urinary WBC clumps;
higher urinary WBC count; and fewer WBCs on the vaginal
wet mount (all P <0.01; Table 3). These variables had a
significantly lower likelihood of being associated with a urine
culture with >10,000 CFU/mL: no T vaginalis NAAT result
(compared with a negative T vaginalis NAAT) and protein
in the urine (both P <0.01; Table 3). The following variables
were significantly more likely to be associated with >10,000
CFU/mL of bacteria in the urine culture (compared with no
urine culture performed): married/life partner (vs single);
higher bacteriuria on urinalysis; higher urine leukocyte
esterase level; nitrite-positive urine, protein in the urine,
presence of urinary WBC clumps, UTI diagnosed in the ED,
and higher urinary WBC count (all P <0.02; Table 3). These
variables had a significantly lower likelihood of being
associated with a urine culture with >10,000 CFU/mL
(compared with no urine culture performed): no T vaginalis
NAAT result (compared with a negative T vaginalis
NAAT), protein in the urine, and no vaginal wet mount clue
cells (compared with present) (all P <0.01; Table 3).
Neisseria gonorrhoeae or C trachomatis detected by NAAT,
or known T vaginalis infection in the ED, was not
associated with a urine culture yielding 10,000 or more
CFU/mL. Additionally, UTI diagnosed in the ED
was not associated with a urine culture yielding
10,000 or more CFU/mL compared with less than
10,000 CFU/mL.

DISCUSSION

Both UTIs and STIs can have overlapping signs and
symptoms and can cause inflammatory changes in the urine.
Distinguishing between UTI and STI can be challenging in
the ED.>%?° We sought to assess the relationship between
bacteriuria and STIs. Our research question was as follows:
For a woman suspected of having or found to have
gonorrhea, chlamydia, or trichomoniasis during the ED

Western Journal of Emergency Medicine

360

Volume 25, No. 3: May 2024



Sheele et al.

Association Between STIs and Urine Culture

Table 1. Demographics and clinical characteristics by urine culture result.

Total No urine culture Urine culture, <10,000 Urine culture, >10,000 P
Characteristic (N =16,755) (n=12,372) CFU/mL (n=3,534) CFU/mL (n =849) value
Age, y, no. (%) .002°
18-28 10,524 (62.8) 7,769 (62.8) 2,201 (62.3) 554 (65.3)
29-39 4,328 (25.8) 3,252 (26.3) 894 (25.3) 182 (21.4)
>40 1,903 (11.4) 1,351 (10.9) 439 (12.4) 113 (13.3)
Race, no. (%) (n=16,683) (n=12,311) (n=3,523) <.0012
Black 14,855 (89.0) 11,090 (90.1) 3,017 (85.6) 748 (88.1)
Not Black 1,828 (11.0) 1,221 (9.9) 506 (14.4) 101 (11.9)
Marital status, no. (%) (n=16,708) (n=12,336) (n=3,526) (n=846) <.0012
Married or life partner 1,488 (8.9) 1,050 (8.5) 359 (10.2) 79 (9.3)
Separated, divorced, 670 (4.0) 460 (3.7) 168 (4.8) 42 (5.0)
or widowed
Single 14,550 (87.1) 10,826 (87.8) 2,999 (85.1) 725 (85.7)
Pregnant, no. (%) <.0012
No 13,105 (78.2) 9,725 (78.6) 2,681 (75.9) 699 (82.3)
Yes 3,650 (21.8) 2,647 (21.4) 853 (24.1) 150 (17.7)
ESI, no. (%) (n=15,793) (n=11,810) (n=13,365) (n=798) 0.06°
1and 2 353 (2.2) 255 (2.2) 77 (2.3) 21 (2.6)
3 11,937 (74.7) 8,777 (74.3) 2,574 (76.5) 586 (73.4)
4and 5 3,683 (23.1) 2,778 (23.5) 714 (21.2) 191 (23.9)
Mechanism of ED arrival, (n=16,663) (n=12,309) (n=3,507) (n=2847) 0.46°
no. (%)
EMS or police 1,122 (6.7) 815 (6.6) 244 (7.0) 63 (7.4)
Public transportation or 852 (5.1) 630 (5.1) 170 (4.8) 52 (6.1)
on foot
Private vehicle 14,689 (88.2) 10,864 (88.3) 3,093 (88.2) 732 (86.4)
Urine specimen source, no. (%) <.0012
Clean catheter/voided urine 3,309 (19.7) 0 (0.0) 2,703 (76.5) 606 (71.4)
Other 71(0.4) 0 (0.0) 51 (1.4) 20 (2.4)
Not documented or missing 13,375 (79.8) 12,372 (100.0) 780 (22.1) 223 (26.3)
NAAT for Chlamydia <.001
trachomatis, no. (%)
Negative 14,985 (89.4) 11,123 (89.9) 3,127 (88.5) 735 (86.6)
Positive 1,303 (7.8) 958 (7.7) 266 (7.5) 79 (9.3)
No test result 467 (2.8) 291 (2.4) 141 (4.0) 35 (4.1)
NAAT for Neisseria <.001?
gonorrhoeae, no. (%)
Negative 15,819 (94.4) 11,745 (94.9) 3,292 (93.2) 782 (92.1)
Positive 477 (2.8) 342 (2.8) 104 (2.9) 31 (3.7)
No test result 459 (2.7) 285 (2.3) 138 (3.9) 36 (4.2)
NAAT for Trichomonas <.0012
vaginalis, no. (%)
Negative 4,505 (26.9) 3,409 (27.6) 854 (24.2) 242 (28.5)
Positive 418 (2.5) 293 (2.4) 94 (2.7) 31 (3.7)
No test result 11,832 (70.6) 8,670 (70.1) 2,586 (73.2) 576 (67.8)
(Continued on next page)
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Table 1. Continued.

Total No urine culture Urine culture, <10,000 Urine culture, >10,000 P
Characteristic (N =16,755) (n=12,372) CFU/mL (n=3,534) CFU/mL (n =849) value
Diagnosed with UTI in the ED, <.0012
no. (%)
No 14,849 (88.6) 11,456 (92.6) 2,900 (82.1) 493 (58.1)
Yes 1,906 (11.4) 916 (7.4) 634 (17.9) 356 (41.9)
Treatment of gonorrhea and 0.82°
chlamydia, no. (%)
No 13,593 (81.1) 10,051 (81.2) 2,855 (80.8) 687 (80.9)
Yes 3,162 (18.9) 2,321 (18.8) 679 (19.2) 162 (19.1)
Vaginal wet mount, <.0012
WBCs/HPF, no. (%)
11-100 5,296 (31.6) 3,716 (30.0) 1,287 (36.4) 293 (34.5)
<10 10,868 (64.9) 8,233 (66.5) 2,119 (60.0) 516 (60.8)
Not performed 591 (3.5) 423 (3.4) 128 (3.6) 40 (4.7)
Vaginal wet mount, 0.212
yeast, no. (%)
Present 1,027 (6.1) 762 (6.2) 217 (6.1) 48 (5.7)
None 14,538 (86.8) 10,765 (87.0) 3,036 (85.9) 737 (86.8)
Not performed 1,190 (7.1) 845 (6.8) 281 (8.0) 64 (7.5)
Vaginal wet mount, clue cells, <.0012
no. (%)
None 8,826 (52.7) 6,449 (52.1) 1,908 (54.0) 469 (55.2)
Present 6,941 (41.4) 5,232 (42.3) 1,386 (39.2) 323 (38.0)
Not performed 988 (5.9) 691 (5.6) 240 (6.8) 57 (6.7)
Leukocyte esterase (urine) <.001°
No. (missing) 14,616 (2,139) 10,381 (1,991) 3,403 (131) 832 (17)
Median (IQR) 0.0 (0.0-1.0) 0.0 (0.0-1.0) 1.0 (0.0-2.0) 2.0 (1.0-3.0)
Range 0.0-3.0 0.0-3.0 0.0-3.0 0.0-3.0
Nitrite (urine), no. (%) (n=14,818) (n=10,505) (n=3,480) (n=2843) <.0012
Negative 14,257 (96.2) 10,236 (97.4) 3,417 (98.5) 604 (71.6)
Positive 561 (3.8) 269 (2.6) 53 (1.5) 239 (28.4)
WBCs (urine) <.001°
No. (missing) 10,692 (6,063) 7,199 (5,173) 2,699 (835) 794 (55)
Median (IQR) 5.0 (2.5-13.0) 3.0 (2.5-12.5) 8.0 (2.5-16.0) 31.5(10.0-101.0)
Range 0.0-101.0 0.0-101.0 0.0-101.0 0.0-101.0
Bacteria (urine) <.001P
No. (missing) 10,688 (6,067) 7,194 (5,178) 2,700 (834) 794 (55)
Median (IQR) 1.0 (0.0-1.0) 1.0 (0.0-1.0) 1.0 (0.0-1.0) 1.0 (1.0-2.0)
Range 0.04.0 0.0-4.0 0.0-4.0 0.04.0
Blood (urine) <.001°
No. (missing) 14,604 (2,151) 10,361 (2,011) 3,411 (123) 832 (17)
Median (IQR) 0.0 (0.0-1.0) 0.0 (0.0-1.0) 0.0 (0.0-1.0) 1.0 (0.0-2.0)
Range 0.0-3.0 0.0-3.0 0.0-3.0 0.0-3.0
(Continued on next page)
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Table 1. Continued.

Total No urine culture Urine culture, <10,000 Urine culture, >10,000 P
Characteristic (N =16,755) (n=12,372) CFU/mL (n=3,534) CFU/mL (n =849) value

Glucose (urine), no. (%) (n=14,809) (n=10,500) (n=3,467) (n=2842) 0.39°
Negative 14,216 (96.0) 10,092 (96.1) 3,322 (95.8) 802 (95.2)
Positive 593 (4.0) 408 (3.9) 145 (4.2) 40 (4.8)

Ketones (urine), no. (%) (n=14,786) (n=10,477) (n=3,467) (n=2842) <.0012
Negative 12,220 (82.6) 8,740 (83.4) 2,808 (81.0) 672 (79.8)
Positive 2,566 (17.4) 1,737 (16.6) 659 (19.0) 170 (20.2)

Mucus (urine) 0.88°
No. (missing) 10,692 (6,063) 7,202 (5,170) 2,696 (838) 794 (55)
Median (IQR) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0)
Range 0.04.0 0.04.0 0.04.0 0.04.0

Protein (urine), no. (%) (n=14,800) (n=10,494) (n=3,464) (n=2842) <.0012
Negative 10,553 (71.3) 7,716 (73.5) 2,366 (68.3) 471 (55.9)
Positive 4,247 (28.7) 2,778 (26.5) 1,098 (31.7) 371 (44.1)

RBCs (urine) <.001°
No. (missing) 10,693 (6,062) 7,196 (5,176) 2,701 (833) 796 (53)
Median (IQR) 25 (2.0-12.5) 2.5(1.0-12.5) 2.5 (2.0-12.5) 5.0 (2.3-22.8)
Range 0.0-101.0 0.0-101.0 0.0-101.0 0.0-101.0

WBC clumps (urine), no. (%) (n=10,578) (n=7,116) (n=2,672) (n=790) <.0012
None 10,118 (95.7) 6,915 (97.2) 2,549 (95.4) 654 (82.8)
Present 460 (4.3) 201 (2.8) 123 (4.6) 136 (17.2)

Yeast (urine), no. (%) (n=10,628) (n=7,154) (n=2,684) (n=790) 0.04°
Present 280 (2.6) 171 (2.4) 80 (3.0) 29 (3.7)
None 10,348 (97.4) 6,983 (97.6) 2,604 (97.0) 761 (96.3)
T vaginalis status during ED (n=16,308) (n=11,987) (n=3,478) (n=843) <.0012
encounter, no. (%)
No wet mount performed 720 (4.4) 451 (3.8) 216 (6.2) 53 (6.3)
Negative® 14,176 (86.9) 10,554 (88.0) 2,922 (84.0) 700 (83.0)
Positive 1,412 (8.7) 982 (8.2) 340 (9.8) 90 (10.7)

ay? test.

PAnalysis of variance F test.
°Negative vaginal wet mount and urine microscopy (if performed).

CFU, colony-forming units; ED, emergency department; EMS, emergency medical services; ESI, Emergency Severity Index; HPF, high-
power field; NAAT, nucleic acid amplification test; RBCs, red blood cells; UTI, urinary tract infection; WBCs, white blood cells.

encounter who has genitourinary concerns, are the
inflammatory changes observed on urinalysis most likely
caused only by the STI, or is concurrent bacteriuria (eg, UTI)
contributing? Our results show that infection with
gonorrhea, chlamydia, or trichomoniasis was not associated
with also having a urine culture yielding >10,000 CFU/mL of
bacteria compared with <10,000 CFU/mL or no urine
culture performed. An important finding was that when

T vaginalis was identified during the ED encounter on urine
microscopy or vaginal wet mount, there was no significant
association with bacteria in the urine culture. When an
emergency clinician is evaluating a woman with

genitourinary concerns and an STI is suspected or actually
identified, as is the case on urine microscopy or vaginal wet
mount for 7 vaginalis, bacteriuria is not more likely to
coexist. Our findings support recommendations for screening
for both UTIs and STIs in appropriate patients.”* For
instance, women undergoing pelvic examination

who were also diagnosed with a UTI in the ED were
subsequently found to have high rates of STIs.” However,
emergency clinicians frequently do not screen for STIs in
women with dysuria who are diagnosed with a UTL®
Furthermore, our findings support those of

smaller studies.*’
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Table 2. Positive STI test results by urine culture.®

Positive for Trichomonas vaginalis by test method

Urine culture result, Positive for gonorrhea, chlamydia, or both  Urine microscopy Vaginal wet mount NAAT
CFU/mL on NAAT (n=1,631) (n=275) (n=1,354) (n=418)
No urine culture 1,188 (72.8) 186 (67.6) 943 (69.6) 293 (70.1)
0-<10,000 341 (20.9) 71 (25.8) 326 (24.1) 94 (22.5)
10,000 — <100,000 15 (0.9) 5(1.8) 16 (1.2) 6 (1.4)
>100,000 87 (5.3) 13 (4.7) 69 (5.1) 25 (6.0)

3Data is presented as No. (%). Women may have tested positive for T vaginalis by more than 1 test.
CFU, colony-forming units; NAAT, nucleic acid amplification test; ST/, sexually transmitted infection.

Table 3. Multinomial logistic regression using urine culture result as the outcome variable (N = 9,650).

>10,000 CFU/mL vs >10,000 CFU/mL vs no
<10,000 CFU/mL urine culture done
P P
Variable Comparison group Reference OR (95% ClI) value® OR (95% Cl) value®
Age, y° 29-39 18-28 0.82 (0.65-1.04) 0.10 0.83 (0.67-1.04) 0.11
>40 18-28 0.86 (0.63—1.17) 0.33 0.99 (0.74-1.34) 0.97
Marital status Married or life partner Single 1.32 (0.95-1.83) 0.10 1.43 (1.05-1.95) 0.02
Separated, divorced, Single 1.04 (0.66—1.64) 0.87 1.28 (0.83-1.99) 0.26
or widowed
Pregnant Yes No 0.80 (0.62—1.02) 0.08 1.02 (0.80-1.29) 0.89
ESI 3 1and 2 1.42 (0.74-2.72) 0.30 1.32 (0.71-2.47) 0.38
4 and 5 1and 2 1.42 (0.72-2.80) 0.31 1.30 (0.68-2.48) 0.43
NAAT for Chlamydia Positive Negative 0.97 (0.70-1.35) 0.86 0.87 (0.64-1.18) 0.37
trachomatis
No test result Negative 0.87 (0.17—-4.55) 0.87 1.27 (0.26-6.35) 0.77
NAAT for Neisseria Positive Negative 0.86 (0.52—-1.42) 0.56 0.86 (0.53-1.37) 0.52
gonorrhoeae
No test result Negative 1.20 (0.23-6.31) 0.83 1.23 (0.25-6.13) 0.80
NAAT for Trichomonas Positive Negative 0.90 (0.53-1.52) 0.69 0.95 (0.58-1.55) 0.83
vaginalis
No test result Negative 0.73 (0.59-0.90) .004 0.77 (0.63-0.94) 0.01
Race Black Non-Black 1.27 (0.95-1.70) 0.10 0.92 (0.70-1.22) 0.56
RBCs (urine) 1-Unit increase 1.00 (0.99-1.00) 0.40 1.00 (1.00-1.00) 0.66
Mechanism of ED arrival EMS/police Private 0.90 (0.62-1.29) 0.56 1.00 (0.71-1.42) 0.99
vehicle
Public transportation/ Private 1.06 (0.71-1.58) 0.77 1.17 (0.80-1.71) 0.41
on foot vehicle
Diagnosed with UTI in the ED Yes No 1.17 (0.94-1.45) 0.16 2.05(1.68-2.51) <.001
Treatment of gonorrhea and Yes No 0.79 (0.62—-1.02) 0.07 0.85 (0.67-1.07) 0.17
chlamydia
T vaginalis status during ED No wet mount Negative® 0.77 (0.17-3.53) 0.73 0.50 (0.12-2.14) 0.35
encounter performed
Positive Negative® 0.87 (0.63-1.20) 0.41 0.76 (0.56-1.04) 0.08
Bacteria (urine) 1-Unit increase None 1.13 (1.05-1.23) <.001 1.19(1.10-1.28) <.001

(Continued on next page)
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Table 3. Continued.

>10,000 CFU/mL vs
<10,000 CFU/mL

>10,000 CFU/mL vs no
urine culture done

P P

Variable Comparison group Reference OR (95% ClI) value® OR (95% Cl) value?
Blood (urine) 1-Unit increase None 1.15 (1.04-1.27) .006 1.03 (0.94-1.13) 0.58
Glucose (urine) Positive Negative 0.91 (0.59-1.42) 0.68 0.98 (0.65—1.49) 0.93
Ketones (urine) Positive Negative 1.03 (0.80-1.31) 0.83 1.13 (0.90-1.42) 0.31
Leukocyte esterase (urine) 1-Unit increase None 0.98 (0.88—1.09) 0.66 1.16 (1.05-1.29) <.001
Mucus (urine) 1-Unit increase None 0.99 (0.92—1.06) 0.81 0.98 (0.92—1.05) 0.62
Nitrite (urine) Positive Negative 15.7 (10.8-22.76) <.001 5.72 (4.45-7.34) <.001
Protein (urine) Positive Negative 0.71 (0.57-0.88) .002 0.76 (0.62-0.93) <.001
WBC clumps (urine) Present None 1.54 (1.10-2.15) 0.01 1.89 (1.39-2.56) <.001
Yeast (urine) Present None 1.18 (0.70-1.98) 0.53 1.33 (0.82-2.18) 0.25
WBCs (urine) 1-Unit increase None 1.02 (1.02-1.02) <.001 1.02 (1.02-1.02) <.001
Vaginal wet mount, clue cells Present None 0.91 (0.75-1.11) 0.35 0.78 (0.65-0.94) <.001
Not performed None 0.33 (0.06-1.70) 0.19 0.53 (0.12-2.43) 0.42
Vaginal wet mount, WBCs/HPF 11-100 <10 0.68 (0.55-0.84) <.001 0.84 (0.69-1.02) 0.09
Not performed <10 1.01 (0.36-2.88) 0.98 0.96 (0.35-2.64) 0.94
Vaginal wet mount, yeast Present None 0.96 (0.64—1.42) 0.82 0.77 (0.53-1.12) 0.17
Not performed None 2.68 (0.50-14.45) 0.25 3.50(0.74-16.59) 0.11

8Covariate Wald test from the multinomial logistic regression model.

PAge was grouped as 18-28, 29-39, and >40 years.

°Negative test result by vaginal wet mount and urine microscopy (if performed).
CFU, colony-forming units; ED, emergency department; EMS, emergency medical services; ESI, Emergency Severity Index; HPF, high-
power field; NAAT, nucleic acid amplification test; OR, odds ratio; RBCs, red blood cells; UTI, urinary tract infection; WBC, white blood cell.

A study by Prentiss et al showed that among adolescent
girls with urinary tract symptoms in the ED, 9% had an STI,
57% had a UTI, and 6% had both an STI and a UTL®
Clinician accuracy was 83% for STIs and 71% for UTISs,
whereas only 23% correctly diagnosed patients with both
UTI and STL.° Shapiro et al*’ found that among 92 women
with urinary tract symptoms, STI rates were not different
between women with a positive vs a negative urine culture
(10> CFU/mL). Additionally, a retrospective study of ED
patients found that patients who were treated for a UTI,
tested positive for gonorrhea, chlamydia, or trichomoniasis,
and had pyuria were significantly more likely to have a
negative urine culture than a positive urine culture.’
Reliance on positive urine nitrite and pyuria to treat for
UTI in patients with confirmed or suspected STI may
result in overtreatment with antibiotics. However, patients
with an STI and a positive urine culture had significantly
higher urine leukocytes than those with negative
culture results.’

We also found that clinical encounters in which patients
were diagnosed with a UTI in the ED were not more likely to
have a urine culture of >10,000 CFU/mL of bacteria
compared with <10,000 CFU/mL Possibly, patients who
were diagnosed with a UTI but who had <10,000 CFU/mL

were more likely to have an STI, but this association was not
examined in the current study. Because the diagnosis of a
UTTI was not part of our inclusion criteria, not all women
with a UTI diagnosis are represented in our cohort. We were
able to study only women who had both a urinalysis and
urine culture, not just a urinalysis. Therefore, the association
between a UTI diagnosis and bacteriuria deserves

further investigation.

LIMITATIONS

Although our study used a large dataset, it has some
limitations. First, not all women from our dataset underwent
urinalysis, urine culture, vaginal wet mount, and NAAT for
STIs. Furthermore, not all women diagnosed with a UTI
underwent STI testing or a vaginal wet mount. Second,
modeling T vaginalis in the ED has inherent limitations
because the urinalysis and vaginal wet-mount results are
available to the clinician during the encounter, but they lack
high sensitivity, whereas NAAT is highly sensitive and
specific but typically does not yield results during the patient
encounter. Third, women undergoing STI testing who also
had a urine culture may have been more likely to be
concerned about urinary symptoms, which could have biased
our analysis to those women with genitourinary concerns.
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