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Abstract

IMPORTANCE Emergency department (ED) triage models are intended to queue patients for
treatment. In the absence of higher acuity, patients of the same acuity should room in order of arrival.

OBJECTIVE To characterize disparities in ED care access as unexplained queue jumps (UQJ), or
instances in which acuity and first come, first served principles are violated.

DESIGN, SETTING, AND PARTICIPANTS Retrospective, cross-sectional study between July 2017
and February 2020. Participants were all ED patient arrivals at 2 EDs within a large Northeast health
system. Data were analyzed from July to September 2022.

EXPOSURE UQJ was defined as a patient being placed in a treatment space ahead of a patient of
higher acuity or of a same acuity patient who arrived earlier.

MAIN OUTCOMES AND MEASURES Primary outcomes were odds of a UQJ and association with ED
outcomes of hallway placement, leaving before treatment complete, escalation to higher level of
care while awaiting inpatient bed placement, and 72-hour ED revisitation. Secondary analysis
examined UQJs among high acuity ED arrivals. Regression models (zero-inflated Poisson and logistic
regression) adjusted for patient demographics and ED operational variables at time of triage.

RESULTS Of 314 763 included study visits, 170 391 (54.1%) were female, the mean (SD) age was
50.46 (20.5) years, 132 813 (42.2%) patients were non-Hispanic White, 106 401 (33.8%) were
non-Hispanic Black, and 66 465 (21.1%) were Hispanic or Latino. Overall, 90 698 (28.8%) patients
experienced a queue jump, and 78 127 (24.8%) and 44 551 (14.2%) patients were passed over by a
patient of the same acuity or lower acuity, respectively. A total of 52 959 (16.8%) and 23 897 (7.6%)
patients received care ahead of a patient of the same acuity or higher acuity, respectively. Patient
demographics including Medicaid insurance (incident rate ratio [IRR], 1.11; 95% CI, 1.07-1.14), Black
non-Hispanic race (IRR, 1.05; 95% CI, 1.03-1.07), Hispanic or Latino ethnicity (IRR, 1.05; 95% CI,
1.02-1.08), and Spanish as primary language (IRR, 1.06; 95% CI, 1.02-1.10) were independent social
factors associated with being passed over. The odds of a patient receiving care ahead of others were
lower for ED visits by Medicare insured (odds ratio [OR], 0.92; 95% CI, 0.88-0.96), Medicaid insured
(OR, 0.81; 95% CI, 0.77-0.85), Black non-Hispanic (OR, 0.94; 95% CI, 0.91-0.97), and Hispanic or
Latino ethnicity (OR, 0.87; 95% CI, 0.83-0.91). Patients who were passed over by someone of the
same triage severity level had higher odds of hallway bed placement (OR, 1.01; 95% CI, 1.00-1.02) and
leaving before disposition (OR, 1.02; 95% CI, 1.01-1.04).

CONCLUSIONS AND RELEVANCE In this cross-sectional study of ED patients in triage, there were
consistent disparities among marginalized populations being more likely to experience a UQJ,
hallway placement, and leaving without receiving treatment despite being assigned the same triage
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Abstract (continued)

acuity as others. EDs should seek to standardize triage processes to mitigate conscious and
unconscious biases that may be associated with timely access to emergency care.

JAMA Network Open. 2023;6(7):e2326338. doi:10.1001/jamanetworkopen.2023.26338

Introduction

Patient triage is the ubiquitous first step of emergency care and is essential to determine emergency
department (ED) treatment order. Although new patient intake models are being implemented to
avoid triage, traditional triage continues to be common and necessary given the increasing supply
and demand mismatch between clinical resources and ever-increasing patient arrivals in increasingly
crowded EDs.1,2 Emergency severity index (ESI), a 5-level triage algorithm, is the most commonly
used ED triage tool to prioritize ED treatment order based on anticipated resource needs. However,
the tool is a subjective measure applied with wide variability which introduces opportunity for bias.3

For example, minoritized racial and ethnic groups who do not receive immediate care wait longer to
be seen and Black patients are assigned lower triage scores and experience longer wait times, which
can result in increased leaving without being seen (LWBS) rates.4-8 Furthermore, LWBS has been
associated with ED revisit rates which is increasingly used as an ED and hospital performance
measure.9-11 Such studies have shed light on triage disparities, but are limited with respect to patient
outcomes and operational factors that may confound the analysis.

Queue formation and waiting periods in the ED are a regular occurrence given the persistent
shift of acute unscheduled care toward the ED and increased ED crowding from high volumes of
patients awaiting hospital bed placement.1,2,12 Although triage queues may delay access to
emergency care, queue violations in which lower acuity or later arriving patients are seen before
others may also be associated with reduced access to ED care. As such, although new front-end ED
models such as physician-in-triage, split flow, and advanced analytic algorithms seek to minimize
queue formation or triage variability and their association with patient care, they still result in waiting
periods for ED treatment space according to a priority list.13-17 Similar priority queues are commonly
used in other industries like call centers or grocery stores with increased waits associated with caller
abandonment or reduced grocery purchases just as increased waits in the ED are associated with
higher LWBS.18-21 However, to improve the quality and equity of emergency care delivery, we need
to explore the degree to which queue prioritization or queue adherence may be associated with
known disparities and whether these queue jumps are associated with waiting and common ED
outcomes.22

We examined ED triage equity by characterizing the prevalence of queue jumps, care delays
caused by queue jumps, and which patients receive earlier care despite being of lower acuity or
arriving later. We specifically explored the association of patient social factors with queue jumping
and outcomes including patient LWBS, hallway placement, 72-hour ED revisits, and escalation
in care.

Methods

We conducted a retrospective observational study of an EHR-based data set derived from the
institutional data warehouse (Epic Systems). The study data set included all ED patient visits
between July 2017 through February 2020 across 2 EDs within a large academic medical center with
a total annual patient volume of more than 130 000 visits. We focused on this period before the
COVID-19 pandemic to ensure relative consistency in expected arrival intensity and patient volumes.
The study inclusion criteria are outlined in eFigure 1 in Supplement 1. ED registration processes
encourage collection of self-reported race and ethnicity, although this may not always occur. Race
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and ethnicity data were collapsed into 1 combination race and ethnicity variable.23 This study follows
the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline for cross-sectional studies and was approved by the institutional review board with a
waiver of consent because data were deidentified.

In our study setting, ED patients typically followed a standard series of events at the initiation
of ED care: (1) check-in, (2) triage, (3) wait in waiting area, and (4) movement to an ED treatment
space. As part of the triage process, every patient is assigned an ESI acuity level ranking between 1
(the most severe, eg, cardiac arrest) and 5 (the least severe, eg, medication refill). Typically, the
selection of patients from the waiting area followed a routing policy that we refer to as acuity-based
first come, first served: the highest acuity patient who arrived earliest in the waiting area is next in
line to be seen (eFigure 2 in Supplement 1). In practice, acuity-based first come, first served is not
always followed. We observed such deviations in our data set; in this study we call these deviations
unexplained queue jumps (UQJ). To illustrate how we classify these UQJs, consider an ED at time T
where currently there are 6 patients (A, B, C, D, E, and F) who have all been triaged and assigned an
ESI level (respectively 3, 4, 3, 4, 2, and 2). The arrival times to the ED of these 6 patients are given
by: tA < tB < tC < tD < tE < tF < T. That is, patient A has arrived before B and B before C, and so forth. If
a bed becomes available at time T, then according to acuity-based first come, first served, patient E
will be given that bed and start receiving care ahead of all the others (eFigure 2 in Supplement 1). If,
instead, patient C were to be given that bed, we would call the event a UQJ because patient C arrived
after patient A (tA < tC) but is at the same acuity level, and patient C is of lower acuity than patients
E and F. (eFigure 2 in Supplement 1).

According to the previously stated definition of a UQJ, each patient has the potential to
experience a UQJ as 1 of 4 possible distinct event types: (a) being passed over by a lower acuity
patient, (b) being passed over by a same-acuity patient who came later, (c) receiving care ahead of a
same-acuity patient who came earlier, or (d) receiving care ahead of a higher-acuity patient. In theory
a patient could experience any or all of the 4 previously stated events. Therefore, for each patient i
we define count variables UQJia and UQJib for the total number of times the patient experiences each
of the 2 ways of being passed over (a and b) and binary variables UQJic and UQJid that are 1 if they
ever receive care ahead of another patient in the 2 possible ways (c and d) or 0 if they never
experience such an event. We also aggregated the same-acuity and lower-acuity subsets of UQJs to
construct 1 combined measure for patients who are passed over and 1 aggregate measure for patients
receiving care ahead of others.

In addition to the 4 types of UQJs, the ED outcome measures we analyzed include: (1) whether
the patient was placed in a hallway ED bed instead of a room, (2) whether the patient left the ED
before care completion (defined as leaving against medical advice, left without treatment complete
[LWTC], or LWBS), (3) whether discharged patients returned to the ED for a revisit within 72 hours,
and (4) whether admitted patients experienced an escalation in the care level requested during their
time awaiting inpatient bed placement. Escalation in care level was defined as a change in admission
order for a step-down unit or intensive care unit when the original admission order was for the
general ward. This also included patients who went to the intensive care unit when the original bed
order was for the step-down unit.

Statistical Analysis
We constructed regression analyses to examine the association between patient social factors and
the 4 UQJs. We also examined the association between UQJ exposure and ED outcomes. We
estimated count regression models (zero-inflated Poisson) and binary outcome regression models
(logistic regression) to identify the features that are associated with patients who experienced being
passed over, and patients who were selected to receive care ahead of others, respectively. Zero-
inflated Poisson model coefficients are expressed as incident rate ratios (IRR) and logistic regression
model coefficients are expressed as odds ratios (OR). To adjust for the variability of ED operations,
models included controls at the level of the ED encounter, ED staffing, ED occupancy, the mix of
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patients in the ED, and the time and date of the ED patient arrival. Models adjusted for patient
variables including insurance status, race, ethnicity, sex, age, ESI, and language, which is consistent
with the features used in prior literature.24,25 A comprehensive list of controls and their summary
statistics are available in eTable 1, eTable 2, and eTable 3 in Supplement 1. All results were adjusted
using the Benjamini-Hochberg procedure for multiple comparisons. Tests were 2-sided and
significance was set at .05. Analyses were conducted from July to September, 2022, and were
performed using R version 4.2.0 (R Project for Statistical Computing).26

We performed a sensitivity analysis using logistic regression to examine whether the primary
analysis is consistent for high acuity arrivals. High acuity arrivals were defined as encounters that
satisfied 1 of the following criteria: (1) the patient’s ESI level was assigned as 1, or (2) the patient’s ESI
level was assigned as 2 and the patient was treated in the ED resuscitation room, or (3) their chief
complaint was assigned as any of the following: trauma code activation, respiratory arrest,
respiratory distress, cardiac arrest, stroke code activation, gunshot wound, or unresponsive.
Additionally, at baseline we exclude the top and bottom 1st percentile (eFigure 1 in Supplement 1)
since average effects are likely to be biased during extremely busy or slow times. As a sensitivity
analysis, we repeated the analysis twice, first using all data, and second, excluding the top and
bottom 0.5th percentile.

Results

Study Sample Description
The study population included 314 763 patient visits with a mean (SD) age of 50.46 (20.45) years,
and 170 391 (54.1%) were female. A total of 184 862 patients (58.7%) arrived via walk-in. A total of
132 813 patients (42.2%) were non-Hispanic White, 106 401 (33.8%) patients (33.8%) were
non-Hispanic Black, and 66 465 (21.1%) were Hispanic or Latino.

Among the patients included in our study, 167 332 (53.2% of all encounters) received care in an
acuity-based first come, first served order. Overall, 90 698 patients (28.8% of all encounters) were
passed over at least once by patients of same or lower acuity, and 71 490 patients (22.7% of all
encounters) received care ahead of another patient of same or higher acuity. A total of 78 127
(24.8%) and 44 551 patients (14.2%) were passed over by a patient of the same acuity and lower
acuity, respectively. A total of 52 959 (16.8%) and 23 897 (7.6%) patients received care ahead of a
patient of the same acuity or higher acuity, respectively (Table).

Social Factors Associated With UQJ Exposure
Patient demographics including Medicaid insurance (IRR, 1.11; 95% CI, 1.07-1.14), Black non-Hispanic
race (IRR, 1.05; 95% CI, 1.03-1.07), Hispanic or Latino ethnicity (IRR, 1.05; 95% CI, 1.02-1.08), and
Spanish as primary language (IRR, 1.06; 95% CI, 1.02-1.10) were independent social factors associated
with being passed over. Patients with primary insurance listed as Medicaid (IRR, 1.11; 95% CI,
1.06-1.16) were more likely to be passed over by lower acuity patients compared with patients with
private insurance. Similarly, patients who were non-Hispanic Black (IRR, 1.05; 95% CI, 1.02-1.08) or
Hispanic (IRR, 1.06; 95% CI, 1.02-1.11) were more likely to be passed over by a lower acuity patient
compared with non-Hispanic White patients. Spanish speaking patients (IRR, 1.06; 95% CI, 1.01-1.11)
were more likely to be passed over by lower acuity patients compared with English speaking patients
(Figure 1; eTable 4 in Supplement 1).

Results were similar for patients being passed over by same-acuity patients. Patients with their
primary insurance listed as Medicaid (IRR, 1.11; 95% CI, 1.07-1.14) were more likely to be passed over
by same-acuity patients compared with patients with private insurance. Patients who were
non-Hispanic Black (IRR, 1.06; 95% CI, 1.04-1.09), Hispanic (IRR, 1.06; 95% CI, 1.03-1.09), or Spanish
speaking (IRR, 1.05; 95% CI, 1.02-1.09) were more likely to be passed over by same-acuity patients.

The odds of a patient receiving care ahead of others were lower for ED visits by Medicare
insured (OR, 0.92; 95% CI, 0.88-0.96), Medicaid insured (OR, 0.81; 95% CI, 0.77-0.85), Black
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non-Hispanic (OR, 0.94; 95% CI, 0.91-0.97), and Hispanic or Latino ethnicity (OR, 0.87; 95% CI,
0.83-0.91). Odds of a patient receiving care ahead of higher-acuity patients was lower for patients
who had Medicare (OR, 0.92; 95% CI, 0.85-0.99) or Medicaid (OR, 0.87; 95% CI, 0.81-0.92) listed as
their primary insurance as well as for Hispanic patients (OR, 0.93; 95% CI, 0.88-0.99) and Spanish
speaking patients (OR, 0.90; 95% CI, 0.83-0.98). Sex was not estimated to have a statistically
significant association with this outcome (Figure 2; eTable 5 in Supplement 1).

With respect to patients receiving care ahead of same-acuity patients, this outcome was higher
for male patients (OR, 1.03; 95% CI, 1.00-1.05) compared with female patients. The odds of receiving
care ahead of same-acuity patients were lower for patients with Medicare (OR, 0.88; 95% CI, 0.84-
0.93) or Medicaid (OR, 0.76; 95% CI, 0.72-0.81) listed as their primary insurance as well as for
non-Hispanic Black (OR, 0.92; 95% CI, 0.89-0.96) and Hispanic or Latino (OR, 0.84; 95% CI, 0.79-
0.89) patients. Language preference was not associated with this outcome.

Table. Summary Statistics of Data Set

Characteristic

Patients, No. (%)

Total

Patient passed over
by same- or lower-
acuity patient UQJa

Patient passed over
by lower acuity
patient UQJ

Patient passed over
by same-acuity
patient UQJ

Patient receiving
care ahead of
same- or higher-
acuity patient UQJa

Patient receiving
care ahead of
higher-acuity
patient UQJ

Patient receiving
care ahead of
same-acuity
patient UQJ

Sample size 314 763 (100) 90 698 (28.8) 44 551 (14.2) 78 127 (24.8) 71 490 (22.7) 23 897 (7.6) 52 959 (16.8)

Age, mean (SD), y 50.46 (20.46) 46.95 (19.29) 47.31 (19.09) 45.97 (18.93) 52.14 (20.93) 44.73 (19.54) 55.74 (20.64)

Sex

Female 170 391 (54.1) 51 517 (56.8) 25 554 (57.4) 44 885 (57.5) 39 360 (55.1) 13 044 (54.6) 29 300 (55.3)

Male 144 372 (45.9) 39 181 (43.2) 18 997 (42.6) 33 242 (42.5) 32 130 (44.9) 10 853 (45.4) 23 659 (44.7)

Race and ethnicity

Hispanic or
Latino

66 465 (21.1) 22 419 (24.7) 11 040 (24.8) 20 097 (25.7) 14 005 (19.6) 5743 (24) 9125 (17.2)

Non-Hispanic
Black

106 401 (33.8) 32 132 (35.4) 15 578 (35) 27 835 (35.6) 22 088 (30.9) 9000 (37.7) 14 526 (27.4)

Non-Hispanic
White

132 813 (42.2) 33 394 (36.8) 16 639 (37.3) 27 747 (35.5) 33 216 (46.5) 8361 (35) 27 747 (52.4)

Otherb 9084 (2.9) 2753 (3.0) 1294 (2.9) 2448 (3.1) 2181 (3.1) 793 (3.3) 1561 (2.9)

Language
preference

English 283 258 (89.9) 80 346 (88.6) 39 432 (88.5) 68 902 (88.2) 64 618 (90.4) 21 443 (89.7) 48 122 (90.9)

Spanish 25 749 (8.2) 8617 (9.5) 4267 (9.6) 7706 (9.9) 5481 (7.7) 2018 (8.4) 3781 (7.1)

Other 5756 (1.8) 1735 (1.9) 852 (1.9) 1519 (1.9) 1391 (1.9) 436 (1.8) 1056 (2)

Insurance

Private 42 579 (13.5) 12 990 (14.3) 6435 (14.4) 11 470 (14.7) 10 308 (14.4) 3574 (15) 7658 (14.5)

Medicaid 140 970 (44.8) 45 660 (50.3) 22 380 (50.2) 40 230 (51.5) 28 511 (39.9) 11 802 (49.4) 18 360 (34.7)

Medicare 108 140 (34.4) 24 910 (27.5) 12 504 (28.1) 20 031 (25.6) 27 237 (38.1) 5753 (24.1) 23 748 (44.8)

Other 23 074 (7.3) 7138 (7.9) 3232 (7.3) 6396 (8.2) 5434 (7.6) 2768 (11.6) 3193 (6)

Arrival method

Ambulance 129 901 (41.3) 21 806 (24) 10 370 (23.3) 16 786 (21.5) 37 121 (51.9) 8715 (36.5) 31 948 (60.3)

Walk-in 184 862 (58.7) 68 892 (76) 34 181 (76.7) 61 341 (78.5) 34 369 (48.1) 15 182 (63.5) 21 011 (39.7)

ESI

2 108 094 (34.3) 26 258 (29) 16 117 (36.2) 18 357 (23.5) 12 819 (17.9) 13 (0.1) 12 785 (24.1)

3 142 174 (45.2) 52 885 (58.3) 27 353 (61.4) 48 736 (62.4) 40 544 (56.7) 7735 (32.4) 36 631 (69.2)

4 64 495 (20.5) 11 555 (12.7) 1081 (2.4) 11 034 (14.1) 18 127 (25.4) 16 149 (67.6) 3543 (6.7)

High utilizerc

No 259 528 (82.5) 75 529 (83.3) 36 622 (82.2) 65 474 (83.8) 59 938 (83.8) 20 737 (86.8) 43 789 (82.7)

Yes 55 235 (17.6) 15 169 (16.7) 7929 (17.8) 12 653 (16.2) 11 552 (16.2) 3160 (13.2) 9170 (17.3)

Abbreviations: ESI, emergency severity index; UQJ, unexplained queue jump.
a All aggregated passed over UQJ column and receiving care ahead of others UQJ

column are not the sum of the corresponding same-acuity and lower or higher-acuity
columns because a patient can experience multiple types of UQJs within a single triage
decision to take a patient outside of the rules of acuity based first come, first served.

b Other includes American Indian or Alaska Native, Asian, Native Hawaiian, Native
Hawaiian or Other Pacific Islander, and not listed.

c High utilizer was a health system definition of 4 or more emergency department visits
in the preceding 6 months.
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Associations Between UQJ Exposure and ED Outcomes
Patients have higher odds of leaving the ED before care completion if they experience being passed
over by lower acuity patients (OR, 1.03; 95% CI, 1.00-1.06) or passed over by same-acuity patients
(OR, 1.02; 95% CI, 1.01-1.04) compared with those not experiencing a UQJ (Figure 3A). Patients who
were passed over by same-acuity patients had a 1.01 (95% CI, 1.00-1.02) higher odds of being placed
in a hallway bed. We did not find statistically significant associations between being passed over
UQJs, 72-hour ED revisits, or experiencing an escalation in admission care level while boarding.

We found patient placement in hallway beds was less likely when receiving care ahead of higher-
acuity patients (OR, 0.86; 95% CI, 0.83-0.90) but higher when receiving care ahead of same-acuity
patients (OR, 1.09; 95% CI, 1.06-1.12). Patients who received care ahead of same-acuity patients had
0.87 (95% CI, 0.78-0.96) lower odds of leaving the ED before care completion (Figure 3B; eTable 6
in Supplement 1).

High Acuity Arrivals
Among the subset of 10 634 (3.4%) high acuity ED visits in our data set, we did not find statistically
significant associations between patient social factors and being passed over (eFigure 3 and eTable 7
in Supplement 1). We conducted this analysis only for being passed over outcomes and not receiving
care ahead outcomes since the latter are not well-defined for high acuity patients. Patients being
passed over by same-acuity patients is also rare for ESI 1, but the model still converged, although with
a high coefficient for ESI 2 (eTable 7 in Supplement 1).

Given the results may be sensitive to the top or bottom 1st percentile exclusion (eFigure 1 in
Supplement 1), we performed a sensitivity analysis using all data and data trimmed at the 0.5th
percentile. We found results to be the same with the exception that the odds of leaving before care
completion (leaving against medical advice, LWTC, LWBS) for a patient passed over by a patient of
lower acuity was no longer significant.

Figure 1. Patient Social Factors Associated With Unexplained Queue Jumping (UQJ) When a Patient is Passed Over by Another Patient

0.90 1.05 1.201.00 1.10 1.15
IRR (95% CI)

0.95

Lower likelihood 
of UQJ

Higher likelihood 
of UQJ

Age

Social factors

Male patient

Black non-Hispanic patient

Hispanic patient

Patient with other race and ethnicity

Spanish language

Language other than English or Spanish

Medicare coverage

Medicaid coverage

Other insurance

Patient passed over by same or lower acuity patient
UQJ type

Patient passed over by lower acuity patient
Patient passed over by same acuity patient

Reference groups for categorical variables include female, non-Hispanic White, English language, and private insurance. IRR indicates incident rate ratio.
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Discussion

Our model identifies UQJs as patients who receive care ahead of others and patients passed over
while waiting. We explored social disparities in ED access by examining patterns in first come, first
served triage queue violations across different patient sociodemographic groups. In our analysis of
front-end ED operations, we found 2 important phenomena: (1) UQJs are common and involve more
than 1 in 4 ED visits and (2) UQJs may disproportionately limit access to emergency care among
minoritized racial and ethnic groups, female patients, and patients who rely on Medicaid. These
findings support concerns that disparities exist within traditional triage beyond chief concern, vital
signs, and the subjective ESI score.

Prior work has suggested that racial disparities exist not only with access to care but also in
allocation of ED treatment spaces.5,6,24,27 In 1 study,24 researchers found that patients insured by
Medicaid, a proxy for low socioeconomic status, are more likely to be assigned to hallway beds
instead of regular beds. Our results are congruent and build on this prior work by incorporating ED
boarding volume which often results in hallway bed utilization. However, prior work has focused on
operational throughput and not attempted to decipher some of the underlying mechanisms that
drive prolonged wait times. Not only do we find historically marginalized groups, such as Black
patients and Medicaid insured patients, experiencing more UQJs, which explains increased ED
waiting, but they are also more likely to be placed in hallway beds and leave before a full evaluation.

Mechanisms of structural racism and classism could explain our observation that minoritized
racial and ethnic groups and patients who were uninsured or relied on public insurance were more
likely to experience disadvantageous queue violations (higher odds of being passed over and lower
odds of receiving care ahead of others) than privately insured White patients. Insurance status and
race and ethnicity do not inherently produce differences, nor is insurance known at time of triage;
rather, they are proxies for mechanisms of racism and classism. Racism and classism operate by

Figure 2. Patient Social Factors Associated With Unexplained Queue Jumping (UQJ) When a Patient is Selected to Receive Care Ahead of Another Patient
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Reference groups for categorical variables include female, non-Hispanic White, English language, and private insurance. OR indicates odds ratio.
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apportioning different degrees of systemic discrimination and privilege to patients based on their
insurance plans and race and ethnicity.

Importantly, racism and classism can operate at different levels to produce the differences in
queue jumping we observed. The theoretical framework from Jones et al28 of the levels of racism is
useful for conceptualizing the mechanisms that could be driving disparities in queue jumping,
including internalized, personally mediated, and institutional racism. In turn, different levels of racism
operate through different stakeholders in the triaging process, including the patients, ED staff, and
administrative stakeholders. Internalized racism is operant on the patient level and could manifest
through differences in a patient’s propensity to self-advocate in the waiting room. Historically
privileged patients, including White and privately insured patients, may be more likely to have high
expectations for how expediently they receive ED services and thus advocate to be seen.
Additionally, White and privately insured patients are more likely to experience rule laxity.29,30

Overall, this may result in these groups receiving care ahead of others, especially if they perceive they
have been queue jumped given the open floor plans of the waiting rooms in this study. Contrastingly,
historically disadvantaged patients, including Black and Medicaid-insured patients, may have their
concerns trivialized and are less likely to self-advocate, giving them a higher likelihood of being
bypassed in the queue.29,30

Personally mediated racism is operant through implicit biases that arise within interactions
between patients and ED staff. Biases could manifest through ED staff underestimation of historically

Figure 3. Association Between Unexplained Queue Jumps (UQJ) Exposure and Emergency Department (ED) Outcomes
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Reference groups are the patient population who did not experience the ED outcome of interest. LWBS indicates leaving without being seen; LWTC, leaving
without treatment complete.
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marginalized patients’ severity of illness. Prior studies have identified biases in pain scoring with
Black patients receiving lower pain scores compared with White patients.31

Beyond interpersonal interactions in triage, mechanisms of institutional racism may also be
associated with UQJs and can involve stakeholders outside the ED.32 For example, White and
privately insured patients may be more likely to receive referral to the ED by their primary care
physician who leaves a care plan note highlighting their concern or informs a specialist to expect the
patient, resulting in the patient being treated earlier.33 By contrast, marginalized patients may have
fewer medical records from long-term clinicians, have more safety alerts associated with their
records, or be classified as a high utilizer for multiple ED visits.23,34,35 Thus, their illness severity might
not be recognized at triage; indeed, studies already demonstrate that marginalized populations are
more likely to be assigned lower acuity scores.5,36 These differences in perception of patient severity
may be a cause of same-acuity queue jumping that is likely exacerbated when there is greater need
for queue formation such as with ED overcrowding.37-40 Interestingly, in our study, we assume ESI
scores are unbiased and thus our results showing higher odds of being jumped for marginalized
populations may be underestimating the actual effect.

Addressing different levels of racism and classism requires a multitude of interventions ranging
from instituting clinical guidelines and iterative review of queue violations to diversifying the
workforce to better mirror the patient population.41 Our sensitivity analysis examining high acuity
arrivals is fundamentally based on protocols and revealed no disparities. This suggests establishing
criteria for trauma, stroke, vital signs that warrant immediate bedding overrides or remove
opportunities to introduce bias and are congruent with prior work.42 Future work might examine
how different front-end design models such as physician-in-triage, fast track, and algorithmic triage
software within the EHR reduce or exacerbate unexplained queue jumping. Tools can be developed
that leverage digital infrastructure to guard against bias such as clinical alerts if a queue jump has
occurred and prompting the clinical team to justify it. Such transparency might help address patient
complaints and/or may mitigate bias.43

Limitations
This study has limitations. In this study we define queue jumping as being unexplained because we
rely on observational data and do not have full information regarding why a patient was selected to
receive care ahead of other patients. Reasons for queue jumping unobservable to us could include
interval worsening in severity of patients’ illnesses or advocacy by patients’ family members, neither
of which are recorded in the medical record. As such, some instances of queue jumping may be
clinically appropriate while others are not. Second, although our work may fail to capture some
residual confounding, we have attempted to minimize this risk by including a comprehensive set of
control variables that capture important features of the ED at the time of patient triage and
conducting our main analyses on a fairly homogeneous subset of data. Third, there could be
nonrandom measurement error in collection of race and ethnicity data which is a known limitation of
EHR data.44 Despite this, our results are consistent with prior literature and such limitations should
encourage health systems to identify methods for patients to self-identify or confirm their
demographic information.

Conclusions

In this cross-sectional study of ED patients in triage, minoritized and disadvantaged patients
including those insured by Medicaid, those who were Black, or those who were younger were more
likely to be passed over and less likely to receive care over others despite being assigned the same
triage acuity. Emergency departments should seek to standardize triage processes and protocols to
mitigate conscious and unconscious biases that may be associated with patient access to
emergency care.
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