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Abstract

Emergency department (ED) crowding is recognized as a critical threat to patient

safety, while sub-optimal ED patient flow also contributes to reduced patient satisfac-

tion and efficiency of care. Provider in triage (PIT) programs—which typically involve,

at a minimum, a physician or advanced practice provider conducting an initial screen-

ing exam and potentially initiating treatment and diagnostic testing at the time of

triage—are frequently endorsed as a mechanism to reduce ED length of stay (LOS)

and therefore mitigate crowding, improve patient satisfaction, and improve ED opera-

tional and financial performance. However, the peer-reviewed evidence regarding the

impact of PIT programs on measures including ED LOS, wait times, and costs (as vari-

ously defined) is mixed. Mechanistically, PIT programs exert their effects by initiating

diagnostic work-ups earlier and, sometimes, by equipping triage providers to directly

dispositionpatients.However, dependingon local contextual factors—including the co-

existence of other front-end interventions and delays in ED throughput not addressed

by PIT—we demonstrate how these features may or may not ultimately translate into

reduced ED LOS in different settings. Consequently, site-specific analysis of the root

causes of excessive ED LOS, along with mechanistic assessment of potential counter-

measures, is essential for appropriate deployment and successful design of PIT pro-

grams at individual EDs. Additional motivations for implementing PIT programs may

include their potential to enhance patient safety, patient satisfaction, and teamdynam-

ics. In this conceptual article, we address a gap in the literature by demonstrating

the mechanisms underlying PIT program results and providing a framework for ED

decision-makers to assess the local rationale for, operational feasibility of, and finan-

cial impact of PIT programs.
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1 INTRODUCTION

Organizations, including The Joint Commission and the American Col-

lege of Emergency Physicians, have long recognized the need to miti-

gate emergency department (ED) crowding as an urgent patient safety

priority.1,2 ED crowding, which occurs when the number of patients

receiving care exceeds treatment space capacity, has been associated

with delayed antibiotic administration, a higher likelihood of adverse

events, prolonged wait times, and increasing rates of patients who

leave without being seen (LWBS), among other deleterious effects.3–7

Prolonged patient length of stay (LOS) in the ED both contributes

to, and is exacerbated by, ED crowding.8–10 Many causes of pro-

longed ED LOS—such as boarding of patients admitted from the ED

due to inpatient bed unavailability—require hospital-wide counter-

measures to address.11–13 However, there also is interest in mitigating

ED crowding by accelerating patient flowwithin the ED itself. Provider

in triage (PIT)—which typically involves a physician or advanced prac-

tice provider conducting an initial screening examination and poten-

tially initiating diagnostic testing and treatment at triage—has been

proposed as one ED-controllable mechanism to reduce ED LOS.

PIT programs often are endorsed as a mechanism to mitigate

ED crowding,2,14–17 yet the peer-reviewed evidence regarding their

impact on measures, including ED LOS, wait times, and costs (as var-

iously defined), is mixed. Existing systematic reviews have demon-

strated significant heterogeneity in study design, PIT program design,

and results, which they attribute in part to the critical influence of local

contextual factors, without elucidating these factors in depth.18–20

Although these findings are important for characterizing the litera-

ture on PIT programs, they are not generalizable to—and therefore are

of limited use for—local decision-makers contemplating, designing, or

assessing performance of PIT programs in individual EDs.

Consequently, we seek in this conceptual article to fill a gap in the

literature by providing a structured resource to guide ED decision-

makers in their initial evaluation of PIT programs in the context of their

local operations. Specifically, our objectives are to (1) illustrate the pri-

mary mechanisms underlying PIT programs, and (2) provide a frame-

work for EDdecision-makers to assess the local rationale for feasibility

of and financial impact of PIT programs, accounting for their potential

influence on patient flow, patient safety, patient satisfaction, and team

dynamics.

2 LITERATURE REVIEW

Workingwith amedical librarian (A.T.N.), we queried PubMed for peer-

reviewed literature related to PIT programs (Appendix 1). We hand-

searched selected reference lists to identify additional citations. The

objective of our evidence synthesis was to identify major ideas and

models related to PIT, rather than provide an exhaustive review of the

literature.We included articles in our synthesis if they (1) reportedout-

comes of 1 or more PIT implementations, or (2) offered perspectives

related to PIT. A reviewer (B.J.F.) used our data extraction form to eval-

uate articles against the aforementioned eligibility criteria and catego-

rize their content. Themeswere determined by co-authors’ review and

discussion.

Our search yielded 504 unique articles, of which 64met our criteria

for review. Eight articles were systematic reviews, including 3 meta-

analyses. The remaining 56 articles primarily described individual PIT

implementations or offered perspectives regarding PIT. The literature

demonstrates significant heterogeneity in both the design (Figure 1)

and outcomes of PIT programs. Key differences among existing PIT

programs include provider and clinical support staffing models, scope

of work, patients and acuity levels seen, and type of space repurposed,

remodeled, or added. Table 1 summarizes evidence from the three sys-

tematic reviews withmeta-analysis.

3 RATIONALE TO IMPLEMENT PIT

PIT is deployed to mitigate ED crowding by targeting ED through-

put and output.26 Two major goals for implementing PIT are reducing

LWBS and reducing ED LOS (Figure 2).

Additional rationales for implementing PIT may include enhancing

patient satisfaction, patient safety, and team dynamics, as further dis-

cussed below. Finally, the COVID-19 pandemic may renew interest in

interventions, including PIT, designed to increase ED capacity. Solu-

tions targeting ED crowding are particularly relevant because facilitat-

ing physical distancing inwaiting and treatment areas, which is difficult

to achieve in EDs operating at extremely high occupancy, may influ-

ence patient perceptions of safety and willingness to seek in-person

care.27,28

Next, we discuss the mechanisms by which PIT theoretically pro-

motes reduced LWBS and ED LOS, factors counteracting PIT efficacy,

alternatives or complements to PIT (Table 2), and a framework for

assessing cost-effectiveness.

4 REDUCING LEFT WITHOUT BEING SEEN
RATES

4.1 Motivations

The desire to reduce LWBS is motivated by concerns related

to patient safety, patient satisfaction, and foregone revenue.
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F IGURE 1 Provider in triage program design variables. NP, nurse practitioner; PA, physician assistant; POC, point of care; RN, registered nurse

Prolonged wait times drive ED patient elopement and the risk

of certain unseen patients experiencing adverse outcomes after

leaving.31,32 Financially, increased LWBS results in foregone revenue

and exposes health systems to medicolegal risk, though PIT intro-

duces its own medicolegal considerations related to screening exam

adequacy.33,34

4.2 Mechanisms and evidence

Unless an ED has an immediate bedding policy and treatment spaces

are routinely available, placing a provider at triage is likely to reduce

the time from arrival to provider evaluation. In turn, aswait times drive

elopement, reducing time from arrival to provider evaluation drives

reduced LWBS (Figure 2). As shown in Table 1, a majority of studies

reviewed by Abdulwahid et al20 and Ming et al19 demonstrate signif-

icant reductions in time from arrival to provider evaluation following

PIT implementation. Additionally, a majority of these studies demon-

strate significant reductions in LWBS.

5 REDUCING ED LENGTH OF STAY

Although PIT is likely to reduce time from arrival to provider (and

therefore LWBS), the mechanisms and evidence base support-

ing PIT as a technique to reduce ED LOS are significantly more

context-dependent. PIT is thought to promote reduced ED LOS by (1)

decreasing time from patient arrival to resulted tests by ordering tests

earlier, and/or (2) decreasing time from patient arrival to disposition

TABLE 2 Examples of other countermeasures targeting LWBS
and/or ED LOS

Countermeasure

Directly targets

LWBS ED LOS

Immediate bedding ✓ ✓

Fast track/split-flow ✓ ✓

Triage nursing orders ✓

Rapidmedical evaluationa ✓ ✓

Improving test turnaround times
∙ Point of care testing (at triage or at

bedside)
∙ ED-based satellite laboratories
∙ “Stat,” ED-dedicated laboratory and

radiology services

✓

Bedside registration ✓

Abbreviations: ED, emergency department; LOS, length of stay; LWBS, left

without being seen; PIT, provider in triage.
aRapidmedical evaluation has been variously defined to include triage nurs-

ing orders+/− PIT+/− split flow.14,29,30.

by permitting triage providers to directly treat and disposition certain

patients (eg, discharge low-acuity patients and/or admit medium-

acuity patients) (Figure 2). In Benabbas et al’s systematic review, 11 of

the 11 studies reviewed reported triage providers initiated diagnostic

testing and treatment, 5 of 11 studies reported triage providers

discharged patients, and 4 of 11 studies reported triage providers both

admitted and discharged patients.18
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F IGURE 2 Mechanisms bywhich PIT programsmay improve ED performance. ED, emergency department; LOS, length of stay; LWBS, left
without being seen

F IGURE 3 Reducing time to disposition does not decrease ED LOS in the event of inpatient bed capacity constraint

5.1 Arrival to resulted tests

Intuitively, PIT facilitates earlier test ordering, which—assuming suf-

ficient resources exist to fulfill these orders—generally leads to earlier

test results. However, whether accelerating test results ultimately

reduces ED LOS—and whether PIT is the most optimal means of

doing so—depends on local contextual factors. For example, after

implementing PIT, Han et al35 reported a modest decrease in ED

LOS for discharged patients, but no decrease in ED LOS for admitted

patients. Concurrently, boarding times—the time elapsed between

inpatient bed request and patient exit from the ED—for admitted

patients increased by 9minutes during the intervention period.

This finding demonstrates how, for EDs in hospitals facing inpatient

bed capacity constraints, accelerating a patient’s workup and dispo-

sition may not ultimately reduce their ED LOS. Figure 3 illustrates a

hypothetical scenario in which the next inpatient bed becomes avail-

able at 4:00PMregardless ofwhen admission orders are placed (ignor-

ing the nuance that requesting a bed earlier may provide more time

for the hospital to address capacity—for example, by summoning addi-

tional resources, accelerating discharges, or activating a surge plan). In

this scenario, accelerating the patient’s workup and admission merely

results in boarding beginning earlier, with no effect on ED LOS.

Stated more generally, accelerating time to resulted tests will not

decreaseEDLOS if testing is not on the critical path. In projectmanage-

ment, the critical path is defined as the longest path from project start

(patient arrival) to finish (patient exit from the ED); the sum of activ-

ities on the critical path is the minimum time necessary to complete

the entire project.36 As Figure 4 illustrates, in this simplified hypo-

thetical scenario, the critical path (depicted in red) is 135 minutes and

involves waiting for specialty consultation. Even if time from arrival to

resulted tests (currently 75minutes) is shortened, because the consul-

tantwill not be available to evaluate test results any earlier (ie, because

testing is not on the critical path), the patient’s ED LOS will remain

unchanged.

5.2 Alternative approaches to achieving earlier
resulting of tests

5.2.1 Triage nursing orders

PIT facilitates earlier ordering of tests. An alternative approach to

accelerating test ordering is equipping registerednurses (RNs) at triage

with standard order sets for laboratory or imaging studies based on
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F IGURE 4 Reducing time to resulted tests does not decrease ED LOS if testing time is not on the critical path (depicted in red)

chief complaint, ideally informed by evidence-based testing protocols.

A variety of studies have documented reduced ED LOS, treatment

time, or time to disposition after implementing triage nursing orders

(TNOs).37–42 When comparing PIT against TNOs, ED decision-makers

should consider whether a high proportion of patients could have an

appropriate work-up initiated by a triage RN, which may obviate the

role of PIT in accelerating test ordering.

Balance measures to consider when ordering tests at triage based

on minimal history and exam—whether through TNOs or PIT—include

the percentage of tests ordered at triage that prove to be clinically

irrelevant, along with the percentage of patients who have a separate

diagnosticwork-up initiated by the treating clinician because the initial

work-up was insufficient or inappropriate (thus paradoxically negating

the benefit of earlier resulting of those tests, and ultimately leading

to over-testing).43,44 An alternative hypothesis is that PIT could actu-

ally reduce unnecessary testing compared to TNOs to the extent triage

providers placemore targeted orders.45

5.2.2 Improving test turnaround times

Another approach to decreasing ED LOS involves reducing test order-

to-result turnaround times, which can account for a significant pro-

portion of LOS.46 Strategies to reduce ED testing turnaround times

including point-of-care testing (at triage or bedside), ED-based satel-

lite laboratories, and “stat,” ED-dedicated laboratory and radiology

services.37,38,47–49 Costs and benefits of these alternative strategies

should be compared against those of PIT.

5.3 Discharge from triage

Multiple studies have described PIT programs inwhich triage clinicians

directly disposition patients.18 However, as with reducing time to

resulted tests, evidence regarding direct disposition of patients on ED

LOS is mixed. For example, in contrast to Han et al,35 who reported

PIT decreased ED LOS only for discharged patients, Imperato et al50

reported much more pronounced reductions in ED LOS for admitted

patients,withminimal impact on LOS for dischargedpatients. Although

in Imperato et al the triage physician was permitted to directly dis-

charge patients, this study also involved concurrent use of a fast track

area staffed by a physician assistant (ie, a split-flow model2), which

may have siphoned off many low-acuity, easily discharged patients.

Nestler et al51,52 found PIT in combination with a fast track area

was associated with reduced ED LOS, whereas these benefits were

lost when PIT alone was trialed. An area for future research relates

to potential benefits and costs of assigning non-provider support

for PIT programs.53 For example, could a dedicated triage treat-

ment/discharge nurse, charged with frequently reassessing patient

progress and test results, allow the triageprovider to focusondecision-

making, reduce non-value-added time, and facilitate faster patient

disposition?

Neither Imperato et al nor Nestler et al comment on average wait

time for the fast track area. Generally, however, if a fast track area

exists, the effect of PIT on fast track patients conceptually depends

on the average wait time to see the fast track provider. If there are

typically lengthy wait times to see a fast track provider, then PIT may

decrease ED LOS by either (1) initiating diagnostic workups earlier (as

previously discussed), or (2) directly dispositioning patients (essentially

serving as another fast track provider). If, alternatively, there is mini-

mal wait time to see a fast track provider, then having a triage provider

order diagnostic testing may have little effect on ED LOS for fast

track patients. The expected site-specific effects of PIT must be con-

sidered in the context of other front-end interventions, including fast

track.

6 TELE-INTAKE

Some EDs have deployed telemedicine to place virtual providers

at triage, who may perform tasks equivalent to those of their in-

person PIT counterparts (initial screening exam and order placement),

though with potential differences in billability for these services.54–57

Other than differences in team dynamics resulting from virtual

(vs physical) collaboration and unfamiliar co-workers (in the case

of contracted providers), these tele-intake programs may influence

patient flow and safety by the same mechanisms as in-person PIT

programs. The COVID-19 pandemic has renewed interest in tele-

intake given its potential to reduce contacts among patients and

caregivers.58,59
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TABLE 3 PIT program cash flows

Positive cash flows Negative cash flows

∙ Contributionmargina from:

◦ Recaptured LWBS patients

◦ Recaptured ambulance

diversion patients

◦ Other incremental

patients
∙ Reduced staffing costs

resulting from reduced ED

crowing

∙ One-time capital expenditures

(eg, to repurpose, remodel, or

add space)
∙ Recurring expenses

◦ Incremental salary

expense of PIT providers

and staffb

◦ Other PIT-related

operating expenses

Abbreviations: LWBS, left without being seen; PIT, provider in triage.
aContribution margin is calculated as collected revenues from patient care

less direct costs of providing that care. Collected revenues are a function of

factors including the number of incremental patients, charges per patient

(which depends on payermix and intensity of care), collection rate, and par-

ticipation in value-based payment programs.
bIf no net additional hours are paid (ie, if existing staff are redeployed to the

PIT program), then this figure should be calculated as the opportunity cost

associated with the full-time equivalent personnel allocated to the PIT pro-

gram.

7 ASSESSING FINANCIAL IMPACT

PIT programs may involve annualized expenditures of hundreds of

thousands of dollars, depending on incremental staffing requirements.

To ensure organizational viability and value for patients, assessing

quantitative and qualitative return on investment (ROI) of PIT pro-

grams is critical.

Assessing quantitative ROI involves evaluating annual cash flows

from PIT, including those noted in Table 3.25 Contribution margin is

calculated as collected revenues from patient care less direct costs

of providing that care. In a fee-for-service environment, collected

revenues are a function of the number of incremental patients, charges

per patient (based on payer mix and intensity of care), collection rate,

and participation in value-based payment programs. Specific methods

for approaching these calculations are beyond the scope of this paper.

Generally, however, return on investment may be quantified using

methods including payback period, net present value, and internal rate

of return. Soremekun et al25 illustrate these assessments (although

depreciation expense should be excluded from net present value

calculations). Kezirian et al60 and Cheng et al61 describe additional

approaches to quantify ROI.

For EDs considering PIT in a fee-for-service environment, the most

complex—and essential—component of assessing quantitative ROI is

estimating the number of patients likely to be recaptured from LWBS

and ambulance diversions, along with any incremental patients seen

due to increased ED capacity. These estimates require considerable

local analysis because they rely on understanding the site-specific

mechanistic drivers of how PIT would—or would fail to—lead to the

desired outcomes illustrated in Figure 2. Overall, regardless of pay-

ment model, when contemplating PIT programs, it is critical for ED

decision-makers to:

1. articulate the problem(s) they are attempting to solve (eg, excessive

LWBS or ED LOS),

2. undertake rigorous analysis (eg, using A3 problem solving62) to

identify the local root causes of these problems, and

3. assess mechanistically and quantitatively the extent to which PIT

would address these root causes.

8 LIMITATIONS OF LITERATURE AND OTHER
IMPORTANT CONSIDERATIONS

Further important considerations regarding PIT feasibility, which may

not be easily quantified, include potential influence of PIT programs on

the following:

∙ Patient safety and outcomes: PIT may facilitate earlier recognition

and treatment of time-sensitive conditions (eg, myocardial infarc-

tion, stroke, sepsis, etc.) and pain, as well as guard against patient

deterioration in the waiting room.23

∙ Patient satisfaction: by reducing time from arrival to evaluation

(and potentially reducing ED LOS), PIT may enhance the patient

experience.24,63

∙ Clinician satisfaction and teamwork: triage nurses may feel more

supported by the presence of triage providers when managing busy

waiting rooms.

∙ Graduatemedical education:while serving as a triageprovidermight

confer new learning opportunities to residents, in cases where resi-

dents do not work in triage, PIT programs might reduce opportuni-

ties for residents to formulate their own assessments and plans.64,65

∙ Medicolegal considerations: PIT may introduce medicolegal consid-

erations related to screening exam adequacy.34 Further literature

elucidating these considerations would help inform PIT program

design and potentially enhance providers’ buy-in.

Although challenging to measure and apparently addressed by only

a narrow body of literature, these factors must be considered in com-

bination with the quantitative ROI to determine whether PIT is worth-

while at any single site.

9 CONCLUSION

PIT programs are frequently endorsed as a mechanism to reduce

ED LOS and therefore mitigate ED crowding, yet evidence regard-

ing their effectiveness is mixed. Existing systematic attribute the

significant heterogeneity in PIT program results to local contextual

factors, without elucidating these factors in depth. Mechanistically,

PIT programs exert their effects by reducing time from arrival to

resulted tests and by equipping triage providers to directly disposition

patients. However, depending on local contextual factors—including

the coexistence of other front-end interventions and delays in ED

throughput not addressed by PIT—we illustrate how these features

may or may not ultimately translate into reduced ED LOS. Conse-
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quently, site-specific analysis of the root causes of excessive ED LOS

and mechanistic assessment of potential countermeasures is essential

for appropriate deployment and successful design of PIT programs.

Additional motivations for implementing PIT programs may include

their potential to facilitate enhanced patient safety, patient satisfac-

tion, and team dynamics. In this conceptual article, we address a gap

in the literature by demonstrating the mechanisms underlying PIT

program results and providing a framework for ED decision-makers

to assess the site-specific rationale for, operational feasibility of, and

cost-effectiveness of PIT programs.
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APPENDIX 1: PUBMED SEARCH STRATEGY
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(((Triage[mesh] OR triage[ti]) AND (provider*[tiab] OR physi-

cian*[tiab] OR team*[tiab] OR doctor*[tiab] OR practitioner*[tiab])) OR

“Provider in triage”[tiab]OR “Physician in triage”[tiab]OR “Physician at

triage”[tiab] OR “triage liaison provider”[tiab] OR “Triage liaison physi-

cian”[tiab] OR “Team triage”[tiab])

AND

(Length of stay[mesh] OR “length of stay”[tiab] OR Time-to-

treatment[mesh]OR “time to treatment”[tiab]OR “leavewithout being
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