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ABSTRACT

Background: Emergency department (ED) crowding is
associated with deleterious consequences for patient care
and throughput. Admission delays worsen ED crowding.
Time to admission (TTA)—the time between an ED
admission request and internal medicine (IM) admission
orders—can be shortened through implementation of
a triage hospitalist role. Limited research is available
highlighting the impact of triage hospitalists on throughput,
care quality, interprofessional practice, and clinician
experience of care.

Methods: A triage hospitalist role was piloted and implemented.

Run charts were interpreted using accepted rules for deriving

statistically significant conclusions. Statistical analysis was

applied to interprofessional practice and clinician experience-

of-care survey results.

Results: Following implementation, TTA decreased from 5 hours
19 minutes to 2 hours 8 minutes. Emergency department
crowding increased from baseline. The reduction in TTA
was associated with decreased time from ED arrival to IM
admission request, no change in critical care transfers during
the initial 24 hours, and increased admissions to inpatient
status. Additionally, decreased TTA was associated with no
change in referring hospital transfer rates and no change in
hospital medicine length of stay. Interprofessional practice
attitudes improved among ED clinicians but not IM clinicians.
Clinician experience-of-care results were mixed.

Conclusion: A triage hospitalist role is an effective approach for
mitigating admission delays, with no evident adverse clinical
consequences. A triage hospitalist alone was incapable of
resolving ED crowding issues without a complementary
focus on downstream bottlenecks.

Keywords: triage hospitalist, admission delay, quality
improvement.

xcess time to admission (TTA), defined as the

time between an emergency department (ED)

admission request and internal medicine (IM)
admission orders, contributes to ED crowding, which
is associated with deleterious impacts on patient care
and throughput. Prior research has correlated ED
crowding with an increase in length of stay (LOS)"®
and total inpatient cost,' as well as increased inpatient
mortality, higher left-without-being-seen rates,* delays
in clinically meaningful care,5¢ and poor patient and
clinician satisfaction.®” While various solutions have
been proposed to alleviate ED crowding,® excess TTA
is one aspect that IM can directly address.

Like many institutions, ours is challenged by ED
crowding. Time to admission is a known bottleneck.
Underlying factors that contribute to excess TTA
include varied admission request volumes in relation
to fixed admitting capacity; learner-focused admitting
processes; and unreliable strategies for determining
whether patients are eligible for ED observation,
transfer to an alternative facility, or admission to an
alternative primary service.

To address excess TTA, we piloted then imple-
mented a triage hospitalist role, envisioned as respon-
sible for evaluating ED admission requests to IM,
making timely determinations of admission appropri-
ateness, and distributing patients to admitting teams.

From the Division of Hospital Medicine, University of New
Mexico Hospital, Albuquerque (Drs. Bartlett, Pizanis, Angeli,
Lacy, and Rogers), Department of Emergency Medicine, Uni-
versity of New Mexico Hospital, Albuquerque (Dr. Scott), and
University of New Mexico School of Medicine, Albuquerque
(Ms. Baca).
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This intervention was selected because of its strengths,
including the ability to standardize admission processes,
improve the proximity of clinical decision-makers to
patient care to reduce delays, and decrease hierarchical
imbalances experienced by trainees, and also because
the institution expressed a wilingness to mitigate its
primary weakness (ie, ongoing financial support for sus-
tainability) should it prove successful.

Previously, a triage hospitalist has been defined as “a
physician who assesses patients for admission, actively
supporting the transition of the patient from the outpa-
tient to the inpatient setting.”® Velasquez et al surveyed
10 academic medical centers and identified significant
heterogeneity in the roles and responsibilities of a triage
hospitalist.® Limited research addresses the impact of
this role on throughput. One report described the volume
and source of requests evaluated by a triage hospitalist
and the frequency with which the triage hospitalists’
assessment of admission appropriateness aligned with
that of the referring clinicians.® No prior research is
available demonstrating the impact of this role on care
quality, interprofessional practice, or clinician experience
of care. This article is intended to address these gaps in
the literature.

Methods

Setting

The University of New Mexico Hospital has 537 beds and
is the only level-1 trauma and academic medical center in
the state. On average, approximately 8000 patients reg-
ister to be seen in the ED per month. Roughly 600 are
admitted to IM per month. This study coincided with the
COVID-19 pandemic, with low patient volumes in April
2020, overcapacity census starting in May 2020, and
markedly high patient volumes in May/June 2020 and
November/December 2020. All authors participated in
project development, implementation, and analysis.

Preintervention IM Admission Process

When requesting IM admission, ED clinicians (resident,
advanced practice provider [APP], or attending) con-
tacted the IM triage person (typically an IM resident phy-
sician) by phone or in person. The IM triage person would
then assess whether the patient needed critical care
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consultation (a unique and separate admission pathway),
was eligible for ED observation or transfer to an outside
hospital, or was clinically appropriate for IM subacute and
floor admission. Pending admissions were evaluated in
order of severity of illness or based on wait time if severity
of iliness was equal. Transfers from the intensive care unit
(ICU) and referring hospitals were prioritized. Between
7:00 AM and 7:00 pMm, patients were typically evaluated
by junior team members, with subsequent presentation
to an attending, at which time a final admission decision
was made. At night, between 7:00 PM and 7:00 AMm, 2 IM
residents managed triage, admissions, and transfers with
an on-call attending physician.

Triage Hospitalist Pilot

Key changes made during the pilot included scheduling
an IM attending to serve as triage hospitalist for all IM
admission requests from the ED between 7:00 AM and
7:00 Pm; requiring that all IM admission requests be initi-
ated by the ED attending and directed to the triage hospi-
talist; requiring ED attendings to enter into the electronic
medical record (EMR) an admission request order (sub-
sequently referred to as ED admission request [EDAR]
order); and encouraging bedside handoffs. Eight pilot
shifts were completed in November and December 2019.

Measures for Triage Hospitalist Pilot

Data collected included request type (new vs overflow
from night) and patient details (name, medical record
number). Two time points were recorded: when the
EDAR order was entered and when admission orders
were entered. Process indicators, including whether the
EDAR order was entered and the final triage decision (eg,
discharge, IM), were recorded. General feedback was
requested at the end of each shift.

Phased Implementation of Triage Hospitalist Role
Triage hospitalist role implementation was approved fol-
lowing the pilot, with additional salary support funded by
the institution. A new performance measure (time from
admission request to admission order, self-identified goal
<8 hours) was approved by all parties.

In January 2020, the role was scheduled from 7:00 AM
to 7:00 Pm daily. All hospitalists participated. Based on pilot



feedback, IM admission requests could be initiated by an
ED attending or an ED APP. In addition to admissions from
the ED, the triage hospitalist was tasked with managing
ICU, subspecialty, and referring facility transfer requests,
as well as staffing some admissions with residents.

In March 2020, to create a single communication
pathway while simultaneously hardwiring our measure-
ment strategy, the EDAR order was modified such that
it would automatically prompt a 1-way communication
to the triage hospitalist using the institution’s secure
messaging software. The message included patient
name, medical record number, location, ED attending,
reason for admission, and consultation priority, as well as
2 questions prompting ED clinicians to reflect on the most
common reasons for the triage hospitalist to recommend
against IM admission (eligible for admission to other pri-
mary service, transfer to alternative hospital).

In July 2020, the triage hospitalist role was scheduled
24 hours a day, 7 days a week, to meet an institutional
request. The schedule was divided into a daytime
7:00 AM to 3:00 PM shift, a 3:00 PM to 7:00 PM shift cov-
ered by a resident ward team IM attending with additional
cross-cover responsibility, and a 7:00 PM to 7:00 AM shift
covered by a nocturnist.

Measures for Triage Hospitalist Role

The primary outcome measure was TTA, defined as the
time between EDAR (operationalized using EDAR order
timestamp) and IM admission decision (operationalized
using inpatient bed request order timestamp). Additional
outcome measures included the Centers for Medicare
& Medicaid Services Electronic Clinical Quality Measure
ED-2 (eCQM ED-2), defined as the median time from
admit decision to departure from the ED for patients
admitted to inpatient status.

Process measures included time between patient
arrival to the ED (operationalized using ED registration
timestamp) and EDAR and percentage of IM admissions
with an EDAR order. Balancing measures included time
between bed request order (referred to as the IM admis-
sion order) and subsequent admission orders. While the
IM admission order prompts an inpatient clinical encoun-
ter and inpatient bed assignment, subsequent admis-
sion orders are necessary for clinical care. Additional
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balancing measures included ICU transfer rate within the
first 24 hours, referring facility transfer frequency to IM
(an indicator of access for patients at outside hospitals),
average hospital medicine LOS (operationalized using
ED registration timestamp to discharge timestamp), and
admission status (inpatient vs observation).

An anonymous preintervention (December 2019) and
postintervention (August 2020) survey focusing on inter-
professional practice and clinician experience of care was
used to obtain feedback from ED and IM attendings, APPs,
and trainees. Emergency department clinicians were
asked questions pertaining to their IM colleagues and vice
versa. A Likert 5-point scale was used to respond.

Data Analysis

The preintervention period was June 1, 2019, to October
31, 2019; the pilot period was November 1, 2019, to
December 31, 2019; the staged implementation period
was January 1, 2020, to June 30, 2020; and the postinter-
vention period was July 1, 2020, to December 31, 2020.
Run charts for outcome, process, and balancing mea-
sures were interpreted using rules for deriving statistically
significant conclusions.'" Statistical analysis using a t test
assuming unequal variances with P<.05 to indicate sta-
tistical significance was applied to experience-of-care
results. The study was approved by the Institutional
Review Board.

Results

Triage Hospitalist Pilot Time Period

Seventy-four entries were recorded, 56 (75.7%) reflecting
new admission requests. Average time between EDAR
order and IM admission order was 40 minutes. The EDAR
order was entered into the EMR without prompting in
22 (29.7%) cases. In 56 (75.7%) cases, the final triage
decision was IM admission. Other dispositions included
3 discharges, 4 transfers, 3 alternative primary service
admissions, 1 ED observation, and 7 triage deferrals
pending additional workup or stabilization.

Feedback substantiated several benefits, including
improved coordination among IM, ED, and consultant
clinicians, as well as early admission of seriously il
patients. Feedback also confirmed several expected
challenges, including evidence of communication lapses,
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difficulty with transfer coordinator integration, difficulty
hardwiring elements of the verbal and bedside handoff,
and perceived high cognitive load for the triage hospi-
talist. Several unexpected issues included whether ED
APPs can request admission independently and how
reconsultation is expected to occur if admission is initially
deferred.

Triage Hospitalist Implementation Time Period

Time to admission decreased from a baseline pre-pilot
average of 5 hours 19 minutes (median, 4 hours 45 min-
utes) to a postintervention average of 2 hours 8 minutes,
with a statistically significant downward shift post inter-
vention (Figure 1). ED-2 increased from a baseline aver-

age of 3 hours 40 minutes (median, 2 hours 39 minutes),
with a statistically significant upward shift starting in May
2020 (Figure 2). Time between patient arrival to the ED
and EDAR order decreased from a baseline average of
8 hours 47 minutes (median, 8 hours 37 minutes) to a
postintervention average of 5 hours 57 minutes, with a
statistically significant downward shift post interven-
tion. Percentage of IM admissions with an EDAR order
increased from a baseline average of 47% (median, 47%)
to 97%, with a statistically significant upward shift starting
in January 2020 (Figure 3).

There was no change in observed average time
between IM admission order and subsequent admis-
sion orders pre and post intervention (16 minutes vs
18 minutes). However, there
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was a statistically significant
shift up to an average of
40 minutes from January
through June 2020, which
then resolved. The per-
centage of patients trans-
ferred to the ICU within 24
hours of admission to IM
did not change (11% pre
vs 1.4% post intervention).
Frequency of patients trans-
ferred in from a referring
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Figure 1. Time to admission (TTA) throughout pilot and staged implementation. EMR, electronic

medical record.

facility also did not change
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from a baseline of 74.0%
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Figure 2. ED-2 (median time elapsed from admit decision time to time of departure from the ED for

patients admitted to inpatient status) from pre-intervention (July 2019) period through postinterven-
tion (December 2020). ED, emergency department; EMR, electronic medical record.
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IM attendings experienced
a nonstatistically significant
improvement.
For clinician experi-
ence of care, EM residents
(P<.001) and attendings
(P<.001) experienced sta-
tistically significant improve-
ments in “Patients are well
informed and involved in the
decision to admit,” whereas
IM residents and attend-
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Figure 3. Percentage of internal medicine admissions with emergency department admission re-

quest (EDAR). EMR, electronic medical record.

experience of care, 122 of 309 preintervention surveys
(89.5% response rate) and 98 of 309 postintervention
surveys (31.7% response rate) were completed. Pre- and
postintervention responses were not linked.

Regarding interprofessional practice, EM residents
and EM attendings experienced statistically significant
improvements in all interprofessional practice domains
(Table 1). Emergency medicine APPs experienced sta-
tistically significant improvements post intervention with
“I am satisfied with the level of communication with IM
hospitalist clinicians” and “Interactions with IM hospitalist
clinicians are collaborative” and nonstatistically significant
improvement in “Interactions with IM hospitalist clinicians
are professional” and “IM hospitalist clinicians treat me
with respect.” All EM groups experienced a small but not
statistically significant worsening for “Efficiency is more
valued than good patient care.” Internal medicine resi-
dents experienced statistically significant improvements
for “l am satisfied with the level of communication with EM
clinicians” and nonstatistically significant improvements
for the other 3 domains. Internal medicine attendings
experienced nonstatistically significant improvements for
“My interactions with ED clinicians are professional,” “EM
clinicians treat me with respect,” and “Interactions with
EM clinicians are collaborative,” but a nonstatistically sig-
nificant worsening in “I am satisfied with level of commu-
nication with EM clinicians.” Internal medicine residents
experienced a nonstatistically significant worsening in
“Efficiency is more valued than good patient care,” while

ings, as well as EM APPs,
experienced nonstatistically
significant  improvements
(Table 2). All groups except
IM attendings experienced a statistically significant
improvement (IM resident P=.011, EM resident P<.001,
EM APP P=.001, EM attending P<.001) in “I believe that
my patients are evaluated and treated within an appro-
priate time frame.” Internal medicine attendings felt that
this indicator worsened to a nonstatistically significant
degree. Post intervention, EM groups experienced a sta-
tistically significant worsening in “The process of admit-
ting patients to a UNM IM hospitalist service is difficult,”
while IM groups experienced a nonstatistically significant
worsening.

Discussion

Implementation of the triage hospitalist role led to a signif-
icant reduction in average TTA, from 5 hours 19 minutes
to 2 hours 8 minutes. Performance has been sustained
at 1 hour 42 minutes on average over the past 6 months.
The triage hospitalist was successful at reducing TTA
because of their focus on evaluating new admission and
transfer requests, deferring other admission responsibili-
ties to on-call admitting teams. Early admission led to no
increase in ICU transfers or hospitalist LOS. To ensure
that earlier admission reflected improved timeliness of
care and that new sources of delay were not being cre-
ated, we measured the time between IM admission and
subsequent admission orders. A statistically significant
increase to 40 minutes from January through June 2020
was attributable to the hospitalist acclimating to their new
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Table 1. Results of Pre- and Postintervention Survey of Interprofessional Practice Perspectives

EM Responses

IM Responses

Respondent Pre Post P Delta Respondent Pre Post P Delta
My interactions with IM hospitalist clinicians are My interactions with ED clinicians are professional (goal
professional (goal 1). 7).

EM Res 3.59 4.53 <.001 T IM Res 3.59 3.75 .33 -
EM APP 3.73 4.36 .06 — IM Att 3.79 4.00 A7 —
EM Att 3.88 4.58 <.001 T

IM hospitalist clinicians treat me with respect (goal 7). EM clinicians treat me with respect (goal 1).

EM Res 3.27 4.42 <.001 T IM Res 3.41 3.54 .56 e
EM APP 3.73 418 15 — IM Att 3.53 4.06 .09 —
EM Att 3.75 4.46 <.001 T

I am satisfied with the level of communication with IM
hospitalist clinicians (goal 7).

I am satisfied with the level of communication with EM
clinicians (goal 7).

EM Res 2.95 4.26 <.001 T IM Res 2.65 3.29 .01 T
EM APP 3.00 4.09 .001 T IM Att 3.16 3.00 .66 —
EM Att 2.67 4.21 <.001 T

Interactions with IM hospitalist clinicians are collaborative
(goal 7).

Interactions with EM clinicians are collaborative (goal 1).

EM Res 2.91 4.32 <.001 T IM Res 2.65 2.79 .59 —
EM APP 3.00 4.00 .03 T IM Att 3.37 3.50 .67 —
EM Att 317 4.46 <.001 T

Efficiency is more valued than good patient care (goal ). Efficiency is more valued than good patient care (goal ).
EM Res 2.64 2.68 .88 — IM Res 3.76 3.93 .52 —
EM APP 2.45 2.91 .38 - IM Att 3.74 3.31 .38 —
EM Att 2.08 213 .90 -

APP, advanced practice provider; Att, attending; EM, emergency medicine; IM, internal medicine; Res, resident.

role and the need to standardize workflow. This delay
subsequently resolved. An additional benefit of the triage
hospitalist was an increase in the proportion of inpatient
admissions compared with short stays.

ED-2, an indicator of ED crowding, increased from
3 hours 40 minutes, with a statistically significant upward
shift starting May 2020. Increasing ED-2 associated with
the triage hospitalist role makes intuitive sense. Patients
are admitted 2 hours 40 minutes earlier in their hospital
course while downstream bottlenecks preventing patient
movement to an inpatient bed remained unchanged.
Unfortunately, the COVID-19 pandemic complicates inter-
pretation of ED-2 because the measure reflects institu-
tional capacity to match demand for inpatient beds. Fewer
ED registrations and lower hospital medicine census (and
resulting inpatient bed availability) in April 2020 during
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the first COVID-19 surge coincided with an ED-2 nadir of
1 hour 46 minutes. The statistically significant upward shift
from May onward reflects ongoing and unprecedented
patient volumes. It remains difficult to tease apart the
presumed lesser contribution of the triage hospitalist role
and presumed larger contribution of high patient volumes
on ED-2 increases.

An important complementary change was linkage
between the EDAR order and our secure messaging soft-
ware, creating a single source of admission and transfer
requests, prompting early ED clinician consideration of
factors that could result in alternative disposition, and
ensuring a sustainable data source for TTA. The order
did not replace direct communication and included
guidance for how triage hospitalists should connect with
their ED colleagues. Percentage of IM admissions with



Table 2. Results of Pre- and Postintervention Survey
of Clinician Experience of Care

Post P Delta

Patients are well informed and involved in the decision to
admit (goal 1).

Respondent Pre

EM Res 3.27 4.42 <.001 T
EM APP 3.73 418 15 —
EM Att 3.75 4.46 <.001 T
IM Res 3.41 3.54 .56 —
IM Att 3.53 4.06 .09 L

I believe that my patients are evaluated and treated
within an appropriate time frame (goal 7).

EM Res 2.95 4.26 <.001 T
EM APP 3.00 4.09 .001 T
EM Att 2.67 4.21 <.001 T
IM Res 2.65 3.29 .01 T
IM Att 3.16 3.0 .66 —

The process of admitting patients to a UNM IM
hospitalist service is difficult (goal l).

EM Res 2.91 4.32 <.001 T
EM APP 3.00 4.00 .03 T
EM Att 317 4.46 <.001 T
IM Res 2.65 2.79 .59 —
IM Att 3.37 3.50 .67 —

APP, advanced practice provider; Att, attending; EM, emergency medicine; IM,
internal medicine; Res, resident.

the EDAR order increased to 97%. Fallouts are attributed
to admissions from non-ED sources (eg, referring facility,
endoscopy suite transfers). This communication strategy
has been expanded as the primary mechanism of initiat-
ing consultation requests between IM and all consulting
services.

This intervention was successful from the perspective
of ED clinicians. Improvements can be attributed to the
simplified admission process, timely patient assessment,
a perception that patients are better informed of the deci-
sion to admit, and the ability to communicate with the tri-
age hospitalist. Emergency medicine APPs may not have
experienced similar improvements due to ongoing per-
ceptions of a hierarchical imbalance. Unfortunately, the
small but not statistically significant worsening perspec-
tive among ED clinicians that “efficiency is more valued
than good patient care” and the statistically significant
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worsening perspective that “admitting patients to a UNM
IM hospitalist service is difficult” may be due to the triage
hospitalist responsibility for identifying the roughly 25% of
patients who are safe for an alternative disposition.

Internal medicine clinicians experienced no significant
changes in attitudes. Underlying causes are likely multi-
factorial and a focus of ongoing work. Internal medicine
residents experienced statistically significant improve-
ments for “I am satisfied with the level of communica-
tion with EM clinicians” and nonstatistically significant
improvements for the other 3 domains, likely because the
intervention enabled them to focus on clinical care rather
than the administrative tasks and decision-making com-
plexities inherent to the IM admission process. Internal
medicine attendings reported a nonstatistically significant
worsening in “I am satisfied with the level of communi-
cation with EM clinicians,” which is possibly attributable
to challenges connecting with ED attendings after being
notified that a new admission is pending. Unfortunately,
bedside handoff was not hardwired and is done spo-
radically. Independent of the data, we believe that the
triage hospitalist role has facilitated closer ED-IM rela-
tionships by aligning clinical priorities, standardizing pro-
cesses, improving communication, and reducing sources
of hierarchical imbalance and conflict. We expected
IM attendings and residents to experience some degree
of resolution of the perception that “efficiency is more
valued than good patient care” because of the addition
of a dedicated triage role. Our data also suggest that
IM attendings are less likely to agree that “patients are
evaluated and treated within an appropriate time frame.”
Both concerns may be linked to the triage hospitalist fac-
ing multiple admission and transfer sources with variable
arrival rates and variable patient complexity, resulting in
high cognitive load and the perception that individual
tasks are not completed to the best of their abilities.

To our knowledge, this is the first study assessing
the impact of the triage hospitalist role on throughput,
clinical care quality, interprofessional practice, and clini-
cian experience of care. In the cross-sectional survey of
10 academic medical centers, 8 had defined triage roles
filed by IM attendings, while the remainder had IM attend-
ings supervising trainees.® A complete picture of the
prevalence and varying approaches of triage hospitalists
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models is unknown. Howell et al? reported on an
approach that reduced admission delays without a
resulting increase in mortality or LOS. Our approach dif-
fered in several ways, with greater involvement of the tri-
age hospitalist in determining a final admission decision,
incorporation of EMR communication, and presence of
existing throughput challenges preventing patients from
moving seamlessly to an inpatient unit.

Conclusion

We believe this effort was successful for several reasons,
including adherence to quality improvement best practices,
such as engagement of stakeholders early on, the use of
data to inform decision-making, the application of technol-
ogy to hardwire process, and alignment with institutional
priorities. Spread of this intervention will be limited by the
financial investment required to start and maintain a triage
hospitalist role. A primary limitation of this study is the con-
founding effect of the COVID-19 pandemic on our analy-
sis. Next steps include identification of clinicians wishing to
specialize in triage and expanding triage to include non-IM
primary services. Additional research to optimize the tri-
age hospitalist experience of care, as well as to measure
improvements in patient-centered outcomes, is necessary.
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