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Abstract

A retrospective observational study was conducted for patients 18 years or older presenting to a Midwestern emergency
department (ED) in the United States during February 2019-January 2020 to characterize associated subsequent care utili-
zation in patients who left the ED without being seen. Patients were classified as left without being seen (LWBS) based on
documented ED disposition. The healthcare system’s records were reviewed for any associated utilizations within 3 weeks
following the initial ED encounter. During the study period, 45,456 patients presented to the ED, with 2269 (5.0%) classi-
fied as LWBS. The median documented time until patients left the ED was 112 min. Of these patients, 1257 (55.4%) had a
subsequent encounter within the health system within 3 weeks and 920 (73.2%) of these visits were determined to be related
to the LWBS chief complaint. These visits included 67.5% of patients returning to ED or hospital, 27.5% to primary care
or an urgent care clinic, and 5.0% to a specialty or other provider appointment. Of patients returning to ED, 78.1% did so
within 72 h. Patients without a subsequent health system associated encounter tended to be younger, female, non-White,
and present with possible lower-acuity chief complaints. At least one-half of LWBS patients sought care related to the con-
cerns by a health system provider within 3 weeks of the initial encounter within the same system. The high prevalence of
ED returns within a narrow turnaround window highlights a missed opportunity to provide services to these patients during
their initial encounter.
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Introduction
Background

The Emergency Medical Treatment and Labor Act
(EMTALA) was introduced in the United States in 1986
and states that patients are entitled to a medical screening/
examination by a qualified provider when presenting to an
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emergency department (ED). This examination includes
diagnosis, stabilization, and treatment of any emergent
medical concerns and precludes referral to an urgent care or
primary care office before ED evaluation [1]. Given the wide
range of concerns that patients may present with, personnel
working in the ED attempt to identify and triage patients
based on their acuity. Unfortunately, when coupled with high
patient volumes and/or acuity, this process can create sub-
stantial wait times for many patients—especially those with
lower acuity of illness [2, 3].

While waiting for care in the ED, patients may opt to
leave before being evaluated by a qualified provider. These
patients are commonly referred to as ‘left without being
seen’ (LWBS). In the literature, Johnson et al. interviewed
72 LWBS patients and found 77% of these patients left
due to wait time, 12% due to concern self-resolving, and
11% for reasons such as staff demeanor, boredom, or other
[4]. While this research highlights some of the reasons a
patient may choose to leave the ED, the impact of LWBS
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rates on subsequent healthcare utilizations and patient
retention has not been well studied.

Importance

The rate of patients who LWBS from an ED is a metric
that represents the accessibility of emergency care [5, 6].
Given the wide range of reasons why patients may leave
without being seen, it is unclear if leaving necessarily
impacts the patient’s health or their subsequent access
of medical care in a particular healthcare institution. For
example, if patients presenting to an ED choose to leave
without being seen, they may seek care elsewhere within
the network or potentially go without care. A particularly
problematic scenario is the patient who leaves without
being seen with an undiagnosed and untreated emergent
medical condition may experience adverse health out-
comes due to the delay [7, 8]. However, if patients pre-
sent to an ED with a lower-acuity complaint and leave to
seek care at another facility or because their concern has
self-resolved, their leaving should have no direct impact
on their health outcomes. Similarly, patients who pre-
sent with lower-acuity complaints may come to the ED
if it is the only available option given the day/time but
would otherwise have sought treatment from a primary
care provider or in an urgent care setting. For patients in
these scenarios, they may be less likely to seek subsequent
care as it simply may not be necessary. Because of this, a
greater understanding of LWBS patients would be helpful
in determining how common these various scenarios are
for patients and for institutions which track LWBS due to
their concern for accessibility-to-emergency care and the
financial implications of patients’ subsequent patronage.

To this last point, LWBS patients in the United States—
which emphasizes a private institution-based business-model
for healthcare delivery—also represent a unique population
of patients who may seek care at an alternative healthcare
institution in a competitive healthcare marketplace; because
of this, it is certainly possible for LWBS patients to directly
impact the financial situation for EDs and health systems.
For these reasons, a greater understanding of the charac-
teristics of LWBS patients, the frequency of their retention
within the same organization, and the care they subsequently
receive is beneficial to EDs, especially EDs in the United
States.

Goal of the study
To characterize associated subsequent care utilization within

a healthcare system for patients who left the ED without
being seen.

@ Springer

Methods
Study design and setting

A retrospective observational study was conducted involv-
ing the review of electronic medical record (EMR) data for
patients 18 years or older presenting to a Midwestern ED
in the United States between February 2019 and January
2020. The facility is a level I trauma center in an urban
community-setting, consisting of 41 acute ED beds and an
annual adult ED volume of 45,000 visits. The ED is part of
a multi-state health system, with all facilities using EPIC
(Epic Systems Corporation, Verona, WI) as the central-
ized EMR. The local community also has five other public
EDs, three of which are not in the health system and had
inaccessible EMRs.

Study protocol

Charts were reviewed for patients with an ED disposi-
tion of LWBS and reviewed for any ED, hospital, or clinic
visits within the same health system during the 3 weeks
following the initial ED encounter. The health system
includes a network of clinics and two additional smaller
EDs in the immediate area; while patient records include
visits to these other facilities, subsequent visits to other
non-health system local clinics/EDs could not be captured.
The first documented subsequent visit in the health system
within the 3-week period was recorded and reviewed by
study personnel to determine whether the care was asso-
ciated with the reported chief complaint at the initial ED
LWBS encounter. These visits were then categorized into
three groups: returns to the ED; family medicine/urgent
care visits; or specialty/other provider appointments. Also
documented was whether the patient was admitted to one
of the three local network hospitals within the reviewed
3-week period, as well as if those with a subsequent ED
visit did so within 72 h.

Recorded patient data included demographic informa-
tion such as age, gender, and race, as well as individual
wait times and the presenting ED chief complaint. Chief
complaints were originally recorded as a free text field
and were reviewed and collapsed into nine categories:
abdominal pain/gastrointestinal (GI); chest pain/dyspnea;
gynecological/genitourinary (Gyn/GU); HEENT (head,
eyes, ears, nose, and throat); immune response/infection;
injury/musculoskeletal pain; neurologic/headache; psy-
chiatric; and other. Categories were established by the
research team and were comparable to those used in prior
research [10, 11]. When a nursing triage assessment was
conducted, emergency severity index (ESI) scores (i.e.,
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1-5; lower scores representing greater severity) and pain
scores (i.e., 10 point analog scale, higher scores represent-
ing greater pain) were collected.

Outcome

Primary outcome was an associated local healthcare system
visit within 3 weeks of the LWBS encounter.

Data analysis

Patient and encounter data are presented using descriptive
statistics, with continuous variables presented as measures
of central tendency and dispersion, while categorical data
are presented as counts with percentages. Comparisons
between LWBS patients with and without an associated
encounter were examined using generalized linear regression
modeling with a binomial distribution and logit link. Models
controlled for all other reviewed covariates. Estimates are
reported as adjusted odds ratios (aOR) with 99% confidence
intervals (CI). Lastly, an exploratory analysis was conducted
to examine the possible relationship between daily numbers
of LWBS patients versus ED daily census and counts of
daily ED inpatient boarding using multiple linear regression.
Visualizations were generated via individual heatmaps of
LWBS counts, ED census, and ED inpatient boarding by
day of the week versus week of the year. This study received
Institutional Review Board approval.

Results

There were 45,456 ED encounters at the study hospital dur-
ing the 1-year reviewed period, with 2269 (5.0%) of these
patients having an ED disposition of LWBS. Descriptive
information for these patients is provided in Table 1. Of
note, 302 (13.3%) of these LWBS patients left the ED
prior to receiving an initial nurse triage assessment and did
not have ESI scores, pain scores and vital sign data. Such
patients registered with clerical staff at the ED entrance, but
due to multiple simultaneous ED check-ins had to wait to see
the triage nurse and left prior to this initial clinical assess-
ment being recorded. These likely represent the busiest times
in the ED, as the standard practice is to take the checked-in
patient immediately to the triage room for nursing assess-
ment. The LWBS encounters included 2098 unique patients,
with 112 having 2 encounters and 26 having more than 2
encounters during the sample period.

Of patients seen in the ED, median wait time was 9 min
[interquartile range (IQR): 0, 50]. In patients who left the
ED without being seen, the median documented time until
the patient left was 112 min (IQR: 58, 177). Compared to
patients who did not leave the ED, LWBS patients were

more likely to be younger, female, Black, and arrive at the
ED on weekdays between 8:00 AM and 5:00 PM; however,
Hispanic patients were less likely to leave without being
seen. While undocumented/unknown race was also signifi-
cant, this could be due to LWBS patients leaving before all
demographic information could be collected. Finally, the
chief complaint category of abdominal/GI pain had the
greatest association with LWBS status compared to the other
categories.

Main results

Of the 2269 LWBS patients, 1257 (55.4%) were found to
have a subsequent visit within the same health system dur-
ing the next 3 weeks, whereas 1012 (44.6%) did not; among
those individuals with subsequent visits, 920 (73.2%) were
identified as having the subsequent visit associated with their
initial LWBS encounter based on comparable chief com-
plaints (Table 2). When examining these first subsequent
visits in greater detail, 67.5% of patients returned to the ED,
27.5% visited a family medicine or urgent care clinic, and
5.0% went to a specialty or other provider appointment in
the health system. Furthermore, 52.7% of the 920 patients
were considered to have returned to the ED within 72 h with
a similar chief complaint, while 13.9% were admitted to the
hospital for an associated concern at some point during the
subsequent 3 weeks.

These 920 patients with an associated visit in the health
system during the subsequent 3 weeks were compared with
the 1349 LWBS patients who did not have a documented
associated visit (Table 3). Older LWBS patients were more
likely to have an associated subsequent visit (aOR: 1.08;
99% CI 1.01, 1.15), while patients who were Black (aOR:
0.68; 99% CI 0.50, 0.93), came to the ED during the week-
end (aOR: 0.63; 99% CI 0.45, 0.89) or presented with a chief
complaint of HEENT (aOR: 0.41; 99% CI 0.19, 0.87) were
less likely to have an associated visit during the following
3 weeks.

Among all LWBS patients, 485 (21.4%) had an associ-
ated return visit to the ED within 72 h of the initial ED
encounter (Table 4). When comparing these patients with
all other LWBS patients, differences were comparable to
those regarding associated subsequent visits. Specifically,
patients who were relatively older (aOR: 1.09; 95% CI 1.01,
1.18) were more likely to return to the ED for an associated
concern within 72 h; however, patients who initially came
to the ED over the weekend (aOR: 0.64; 95% C10.41, 0.97)
and initially presented with a chief complaint of HEENT
(aOR: 0.30; 95% CI 0.10, 0.86) were less likely to have an
associated return to the ED.

In total, 128 LWBS patients were admitted into a hospital
within the same health system during the 3 weeks following
the initial ED encounter. The median length of stay for these
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Table 1 Characteristics of
emergency department (ED)
encounters stratified by left

Characteristics

LWBS
n=2269 (5%)

Seen in ED
n=43,187 (95%)

Adjusted odds ratio
(99% CI)

without being seen (LWBS)

Mean age (years)
status, n=45,456

Male
White (race)
Asian (race)
Black (race)
Hispanic (race)
Multiple races given (race)
Race unknown (race)
Weekday—S8-5 (reg h)
Weekday—5-8 (non reg h)
Weekend
Median time until LWBS (min)
Median time until seen (min)
Chief reported complaint in ED
Abdominal/GI
Chest pain
Gyn/Gu
HEENT
Immune/infection
Injury/pain
Neuro/headache
Psych
Other

Mean heart rate (beats/min)*"

Mean respiratory rate (breaths/min)®°

Mean blood O, saturation (%)*°
Mean pain score (0-10 analog)®
Mean severity index®

41 (SD: 18) 51 (SD: 21) 0.78 (0.75, 0.80)¢
832 (36.7%) 19,043 (44.1%) 0.84 (0.75, 0.95)¢
1560 (68.8%) 34,045 (78.8%) 1.00 (referent)

35 (1.5%) 735 (1.7%) 0.82 (0.52, 1.28)
407 (17.9%) 4858 (11.3%) 1.36 (1.16, 1.58)°
100 (4.4%) 2224 (5.2%) 0.70 (0.53, 0.92)¢
41 (1.8%) 363 (0.8%) 1.40 (0.91,2.17)
126 (5.6%) 830 (1.9%) 2.39 (1.85, 3.10)
1010 (44.5%) 15,444 (35.8%) 1.00 (referent)
900 (39.7%) 15,115 (35.0%) 0.82 (0.72, 0.92)°
359 (15.8%) 12,628 (29.2%) 0.39 (0.33, 0.46)°
112 (IQR: 58,177) - -

- 9 (IQR: 0, 50) -

526 (23.2%)

6683 (15.5%)

1.00 (referent)

289 (12.7%) 7578 (17.6%) 0.66 (0.54, 0.80)°
143 (6.3%) 1475 (3.4%) 1.10 (0.85, 1.43)
76 (3.4%) 1329 (3.1%) 0.70 (0.51, 0.98)°
145 (6.4%) 2744 (6.4%) 0.70 (0.54, 0.90)°
562 (24.8%) 12,208 (28.3%) 0.66 (0.56, 0.78)°
321 (14.2%) 6306 (14.6%) 0.79 (0.65, 0.96)°
63 (2.8%) 1101 (2.6%) 0.67 (0.47, 0.97)°
144 (6.4%) 3763 (8.7%) 0.58 (0.45, 0.75)°
86 (SD: 16) 81 (SD: 16) 1.20 (1.15, 1.26)°
17 (SD: 4) 17 (SD: 5) 0.97 (0.89, 1.07)
98 (SD: 3) 97 (SD: 3) 1.80 (1.49, 2.17)°
6.6 (SD: 3) 5.6 (SD: 3) 1.11 (1.08, 1.14)°
3.2 (SD: 0.6) 3.0 (SD: 0.8) 1.59 (1.40, 1.81)°

SD standard deviation, /QR interquartile range, CC chief complaint

#Variables collected during nurse’s triage were not available for the 301 patients who left prior to assess-
ment. Presented adjusted odds ratios were based on fitting two models: one excluding variables with ‘a’
superscripts; and one including those variables. Estimates with ‘a’ superscript included those variables in

the model

®Adjusted odds ratio based on 10-unit increase in heart rate, 5-unit increase in respiratory rate and O, satu-

ration

“Precision bounds excluded the null value

Table2 Subsequent healthcare system utilizations for emergency
department (ED) patients who left without being seen (LWBS) with
an associated encounter within 3 weeks, n=920

Emergency department 621 (67.5%)

Clinic/urgent care 253 (27.5%)

Other provider (specialty or other provider appoint- 46 (5.0%)
ment)

Associated ED bounce back within 72 h 485 (52.7%)

Associated hospital admission within 3 weeks 128 (13.9%)

Total study sample included 2269 LWBS during the reviewed year
with 1349 not having a documented associated encounter within the
local health system and excluded from this table

@ Springer

admitted patients was 78.5 h (IQR: 41, 146), with additional
descriptive data about these patients available in Supple-
mental Table 1. In addition, descriptive data about the 302
LWBS patients who left before nurse triage are available in
Supplemental Table 2.

The exploratory examination on the relationship between
the number of daily LWBS patients and ED daily census and/
or ED daily inpatient boarding revealed positive correlations.
Overall, initial results suggest that every additional patient
in census would increase the number of LWBS patients by
0.21 (95% CI 0.18, 0.25); similarly, every additional patient
in boarding would increase the number of LWBS patients
by 0.27 (95% CI 0.21, 0.34). Estimates controlled for both
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Table 3 Characteristics of
emergency department (ED)
left without being seen patients
stratified by documented
associated visit within health
system within 3 weeks
following ED encounter status,
n=2269

Characteristics

Associated visit in
3 weeks (n=920)

No associated visit in

3 weeks (n=1349)

Adjusted odds ratio
(99% CI)

Mean age (years)

Male

White (race)

Asian (race)

Black (race)

Hispanic (race)

Multiple (race)

Unknown (race)

Weekday (8 am-5 pm)

Weekday (not 8 am—5 pm)

Weekend

Median ED wait time (min)

Chief complaint in ED
Abdominal/gastrointestinal
Chest pain
Gynecological/genitourinary
HEENT
Immune/infection
Injury/pain
Neuro/headache
Psychiatric
Other

Mean heart rate (beats/min)*

Mean respiratory rate (breaths/min)*
Mean blood oxygen saturation (%)*

Mean pain score®
Mean severity index*

42 (SD: 18) 39 (SD: 17) 1.08 (1.01, 1.15)¢
348 (37.8%) 484 (35.9%) 1.09 (0.85, 1.38)
692 (75.2%) 868 (64.3%) 1.00 (referent)

15 (1.6%) 20 (1.5%) 0.98 (0.40, 2.43)
140 (15.2%) 267 (19.8%) 0.68 (0.50, 0.93)¢
37 (4.0%) 63 (4.7%) 0.81 (0.46, 1.41)
15 (1.6%) 26 (1.9%) 0.75 (0.32, 1.78)
21 (2.3%) 105 (7.8%) 0.25 (0.13, 0.47)°

448 (48.7%) 562 (41.7%) 1.00 (referent)
353 (38.4%) 547 (40.6%) 0.87 (0.67, 1.11)
119 (12.9%) 240 (17.8%) 0.63 (0.45, 0.89)°

111 (IQR: 57, 177)

214 (23.3%)
131 (14.2%)

114 (IQR: 59, 177)

312 (23.1%)
158 (11.7%)

1.00 (0.98, 1.01)

1.00 (referent)
1.08 (0.73, 1.59)

71 (7.7%) 72 (5.3%) 1.51 (0.92, 2.48)
17 (1.9%) 59 (4.4%) 0.41 (0.19, 0.87)°
56 (6.1%) 89 (6.6%) 0.91 (0.55, 1.52)

221 (24.0%) 341 (25.3%) 0.91 (0.65, 1.27)

125 (13.6%) 196 (14.5%) 0.91 (0.62, 1.33)
19 (2.1%) 44 (3.3%) 0.65 (0.30, 1.38)
63 (6.9%) 70 (5.2%) 1.15 (0.70, 1.90)
87 (SD: 16) 86 (SD: 16) 1.05 (0.96, 1.15)
17 (SD: 4) 17 (SD: 4) 1.03 (0.88, 1.21)
97 (SD: 2) 98 (SD: 3) 0.96 (0.64, 1.42)

6.5 (SD: 3) 6.6 (SD: 3) 1.00 (0.95, 1.05)

3.2 (SD: 0.5) 3.3 (SD: 0.6) 0.99 (0.73, 1.34)

SD standard deviation, /QR interquartile range, CC chief complaint

*Variables collected during nurse’s triage were not available for the 301 patients who left prior to assess-
ment. Presented adjusted odds ratios were based on fitting two models: one excluding variables with ‘a’
superscripts; and one including those variables. Estimates with ‘a’ superscript included those variables in

the model

®Adjusted odds ratio based on 10-unit increase in heart rate, 5-unit increase in respiratory rate and O, satu-
ration, and 1-unit increase in age, pain and severity

“Precision bounds excluded the null value

variables. These findings suggest that roughly five additional
patients in census would lead to an additional patient leaving
without being seen, as would roughly four additional board-
ing patients. These three variables are presented using heat
maps in Supplemental Figures 1, 2, 3.

Discussion

This analysis by patients who LWBS from a single Midwest-
ern ED over a year found a substantial number of patients
continue to seek healthcare within the same organiza-
tion, and specifically go on to have their LWBS concern
addressed through other venues in the same organization.

While there remain concerns with LWBS effects on patients’
care quality and outcomes, among other reasons to continue
to reduce LWBS rates, these data can help inform admin-
istrative strategies to optimize health systems and improve
efficiency. This finding builds on the limited data that exist
from previous studies on subsequent healthcare utilization
of LWBS patients [2]. The effect of specific efforts to miti-
gate LWBS rates as well as future studies comparing these
retention rates to that of patients who did not LWBS are still
necessary.

Patients who returned to the ED within 72 h were of par-
ticular interest in this study. These patients represent the sub-
set of the LWBS population that should be especially con-
cerning, as the multiple ED visits for the same unevaluated
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Table 4 Characteristics of
emergency department left
without being seen patients
stratified return to the ED
within 72 h for an associated
concern, n=2269

Characteristics

Returned to the ED Did not returned to the
w/in 72 h (n=485) ED w/in 72 h (n=1784)

Adjusted odds ratio
(99% CI)

Mean age (years)

Male

White (race)

Asian (race)

Black (race)

Hispanic (race)

Multiple (race)

Unknown (race)

Weekday (8 am-5 pm)

Weekday (not 8 am—5 pm)

Weekend

Median ED wait time (mins)

Chief complaint in ED
Abdominal/gastrointestinal
Chest pain
Gynecological/genitourinary
HEENT
Immune/infection
Injury/pain
Neuro/headache
Psychiatric
Other

Mean heart rate (beats/min)*

Mean respiratory rate (breaths/min)*
Mean blood oxygen saturation (%)*

Mean pain score®
Mean severity index*

43 (SD: 19) 40 (SD: 17) 1.09 (1.01, 1.18)°
186 (38.4%) 646 (36.2%) 1.08 (0.81, 1.44)
366 (75.5%) 1,194 (66.9%) 1.00 (referent)

7 (1.4%) 28 (1.6%) 0.84 (0.27, 2.56)
79 (16.3%) 328 (18.4%) 0.83 (0.57, 1.20)
17 (3.5%) 83 (4.7%) 0.73 (0.36, 1.48)

7 (1.4%) 34 (1.9%) 0.70 (0.24, 2.09)

9 (1.9%) 117 (6.6%) 0.26 (0.10, 0.64)¢

232 (47.8%)
195 (40.2%)
58 (12.0%)
106 (IQR: 52, 168)

125 (25.8%)

778 (43.6%)
705 (39.5%)
301 (16.9%)
113 (IQR: 60, 180)

401 (22.5%)

1.00 (referent)

0.98 (0.73, 1.31)
0.64 (0.41,0.97)°
0.98 (0.96, 1.00)

1.00 (referent)

65 (13.4%) 224 (12.6%) 0.82 (0.52, 1.30)
34 (7.0%) 109 (6.1%) 1.04 (0.58, 1.85)
7 (1.4%) 69 (3.9%) 0.30 (0.10, 0.86)°
28 (5.8%) 117 (6.6%) 0.75 (0.40, 1.37)
118 (24.3%) 444 (24.9%) 0.78 (0.53, 1.15)
59 (12.2%) 262 (14.7%) 0.71 (0.44, 1.12)
12 (2.5%) 51 (2.9%) 0.77 (0.32, 1.87)
37 (7.6%) 107 (6.0%) 0.99 (0.56, 1.75)
88 (SD: 16) 86 (SD: 16) 1.07 (0.96, 1.19)
17 (SD: 4) 17 (SD: 4) 1.00 (0.83, 1.21)
97 (SD: 2) 98 (SD: 3) 0.97 (0.61, 1.54)
6.7 (SD: 3) 6.5 (SD: 3) 1.02 (0.96, 1.09)
3.2 (SD: 0.6) 3.3 (SD: 0.6) 0.83 (0.58, 1.20)

SD standard deviation, /QR interquartile range, CC chief complaint

*Variables collected during nurse’s triage were not available for the 301 patients who left prior to assess-
ment. Presented adjusted odds ratios were based on fitting two models: one excluding variables with ‘a’
superscripts; and one including those variables. Estimates with ‘a’ superscript included those variables in

the model

®Adjusted odds ratio based on 10-unit increase in heart rate, 5-unit increase in respiratory rate and O, satu-
ration, and 1-unit increase in age, pain and severity

“Precision bounds excluded the null value

concern could result in preventable medical complications
and high costs; however, they also represent a degree of con-
fidence in the same institution by the patients to return and
not seek emergency care elsewhere. The predictive factors
of ED returns found in this study will be important consid-
erations moving forward for EDs wishing to minimize the
impact LWBS can have on their health system.

Patients who were admitted were much more likely to
have their post-LWBS visit be to the ED rather than to a
clinic, perhaps indicating the severity/progression of the
index ED concern. Patients who LWBS prior to nursing tri-
age subsequently had a lower rate of returning to the ED
and being admitted to the hospital. While this may seem
to suggest that these patients may be accurate in believing

@ Springer

themselves to be well enough to leave prior to triage, we
cannot conclude this given our inability to account for sub-
sequent care received at other facilities within the area.
Given that a majority of patients who leave the ED are
likely to seek subsequent care within the same system, this
could impact providers in a variety of ways. Specifically,
recent changes in health policies in the United States have
increased support for Accountable Care Organizations
(ACOs) and in turn incentivized healthcare systems to not
only mitigate costly ED visits but also retain patients within
their networks [9]. Patients leaving the ED without being
seen may have historically represented a potential loss of
revenue, but the opposite may be true in an ACO struc-
ture. Thus, substitution to non-ED care after LWBS may
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reduce total medical costs for a health system participating
in an ACO. While this scenario is speculative, it becomes
important to evaluate patient behavior after LWBS visits in
order to understand the likelihood patients will still receive
care and whether they will do so within the same healthcare
system. Furthermore, this study may be a valuable base-
line from which health care organizations’ future ventures
and responses to LWBS can be gauged in light of changing
healthcare economics.

Further research is needed to compare the behaviors of
the LWBS population to those who are fully evaluated in the
ED. Differences in retention rates between these two popula-
tions could identify potential incremental effects of LWBS
on a health system’s market share, but the findings presented
here remain valuable for identifying the post-LWBS course
within a health system.

Limitations

This study focused on the health system’s perspective on
patient retention and subsequent provided healthcare after
a patient left the ED without being seen, meaning that
data could not be captured for patients who received care
elsewhere. It did not intend to capture outcomes for all the
LWBS patients, but rather focused on the characteristics and
predictors surrounding those who continued to return to the
same organization. Similarly, the presented study took place
within a single region and therefore limits the generaliz-
ability of findings, as the demographics, infrastructure, and
resources of other communities may impact a patient’s post-
LWBS care utilization differently. For example, personnel
at the study ED do not routinely attempt to contact LWBS
patients for follow-up.

Patients who left prior to an initial nurse triage had a
limited interaction with the study ED and often provided no
data beyond a chief complaint. A nominal amount of patients
contributed more than one LWBS encounter to the dataset.
The potential dependencies between these encounters were
not directly controlled for in models, but indirectly combat-
ted using a smaller alpha value in calculated estimates.

This study looked at data pertaining to ED visits between
February 1, 2019 and January 31, 2020, a period just months
before the COVID-19 pandemic struck the United States. It
is important to consider that EDs and health systems have
gone through substantial changes during these unprec-
edented times and could potentially shift many dynamics
such as LWBS rates and subsequent healthcare utilization.

Lastly, the impact of daily ED census and boarding on
LWBS counts were examined as daily totals. This means
the hour-to-hour variability throughout the course of the day
was not examined and could contribute significantly to the
relationship between ED inpatient boarding, which tends to
peak in the afternoon-to-evening, and LWBS. Hourly data

and possible correlations could be a valuable area of further
study.

Conclusions

At least one-half of LWBS patients did not go untreated
as they sought care related to the concerns by a provider
within 3 weeks of the initial encounter. The high prevalence
of ED returns within a narrow turnaround window highlights
a missed opportunity to provide services to these patients
during their initial encounter.
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