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BACKGROUND: Ensuring equitable care remains a criti-
cal issue for healthcare systems. Nationwide evidence
highlights the persistence of healthcare disparities and
the need for research-informed approaches for reducing
them at the local level.
OBJECTIVE: To characterize key contributors in racial/
ethnic disparities in emergency department (ED) through-
put times.
DESIGN: We conducted a sequential mixed methods
analysis to understand variations in ED care throughput
times for patients eventually admitted to an emergency
department at a single academic medical center from No-
vember 2017 to May 2018 (n=3152). We detailed patient
progression fromEDarrival to decision to admit and com-
pared racial/ethnic differences in time intervals fromelec-
tronicmedical record time-stampdata.We then estimated
the relationships between race/ethnicity and ED
throughput times, adjusting for several patient-level var-
iables and ED-level covariates. These quantitative analy-
ses informed our qualitative study design, which included
observations and semi-structured interviews with pa-
tients and physicians.
KEYRESULTS:Non-Hispanic Black as compared to non-
HispanicWhite patientswaited significantly longer during
the time interval from arrival to the physician’s decision to
admit, even after adjustment for several ED-level and
patient demographic, clinical, and socioeconomic vari-
ables (Beta (average minutes) (SE): 16.35 (5.8); p val-
ue=.005). Qualitative findings suggest that the manner
in which providers communicate, advocate, and prioritize
patients may contribute to such disparities. When the
race/ethnicity of provider and patient differed, providers

were more likely to interrupt patients, ignore their re-
quests, and make less eye contact. Conversely, if the
race/ethnicity of provider and patient were similar, pro-
viders exhibited a greater level of advocacy, such as track-
ing down patient labs or consultants. Physicians with no
significant ED throughput disparities articulated objec-
tive criteria such as triage scores for prioritizing patients.
CONCLUSIONS: Our findings suggest the importance of
(1) understanding how our communication style and care
may differ by race/ethnicity; and (2) taking advantage of
structured processes designed to equalize care.
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INTRODUCTION

Healthcare systems continue to struggle with providing equi-
table care irrespective of personal characteristics such as gen-
der, race/ethnicity, geographic location, and socioeconomic
status.1,2 Over a decade since the Institute of Medicine
(IOM) report Unequal Treatment and ten decades since the
Flexner Report, racial/ethnic disparities in care quality per-
sist.3,4 National organizations focused on improving
healthcare quality have launched initiatives to galvanize health
system efforts to address inequities in care.5,6 In response,
health systems have begun to stratify performance measures7,8

by demographic characteristics to identify any existing dispar-
ities.1,9 Agencies assessing healthcare performance have fo-
cused on equity in emergency department (ED) throughput,10

given its effects on inpatient care quality, length of stay, and
costs.11–16 Such efforts have identified disparities across mul-
tiple institutions nationally, including at our institution, where
unadjusted analyses over several reporting periods revealed a
racial/ethnic disparity in wait times from ED arrival to hospital
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admission. The objective of this mixed-methods study was to
characterize contributors to this observed racial/ethnic varia-
tion in ED throughput.

METHODS

We conducted a sequential explanatory mixed-methods analy-
sis17,18 to evaluate racial/ethnic variations in ED care delivery and
wait times at a single academic level 1 trauma, comprehensive
stroke, and STEMI center that serves a predominantly non-
Hispanic Black community. In this framework, qualitative anal-
ysis is used to help explain quantitative findings. Informed by the
racial/ethnic variations in ED throughput cited by Vizient19 and
criteria used to assess performance by CMS,20 we analyzed data
extracted from our electronic health records on non-trauma pa-
tients eventually admitted through the ED from November 2017
to May 2018. These quantitative analyses informed our qualita-
tive study design, which included a combination of observation
and semi-structured interviewing aiming to achieve a depth of
understanding sufficient to generate hypotheses for our quantita-
tive findings. Our research team was diverse in gender,
race/ethnicity, and hierarchy with a breadth of roles and positions
within the organization. The University of Pennsylvania Institu-
tional Review Board approved our study protocol and recruit-
ment language.

Quantitative Methods

We analyzed demographic, healthcare utilization, and clinical data
extracted from the electronic health record on non-trauma patients
admitted to the hospital through the ED from November 2017 to
May 2018 who self-identified as either non-Hispanic White or
Black (n=3152). Of all non-trauma patients admitted during that
time period, we excluded only 4.9% (n=163) who did not identify
as non-Hispanic White or Black. Prior unadjusted comparisons
revealed that non-Hispanic Black as compared to non-Hispanic
White patientswaited on average 41.4min longer from their arrival
to when a physician requests an inpatient bed (decision to admit)
(p=0.002),with no significant difference in boarding time (decision
to admit to arrival to inpatient bed). Therefore, our mixed-methods
analysis focused on the time from arrival to decision to admit. Our
objectives were as follows: (1) to determine the location of the
racial/ethnic ED throughput disparity along the process from ED
arrival to decision to admit; (2) to assess variability in ED through-
put disparities by mode of arrival, time of day, and day of the
week; (3) to estimate the association of race/ethnicitywith through-
put times, adjusting for patient- and ED-level variables. Race/
ethnicity was determined from the self-report within the electronic
health records and limited to non-Hispanic White and non-
Hispanic Black because the remaining race/ethnic groups com-
bined comprised less than 5% of our patient sample.
Using the Wilcoxon rank-sum tests, we compared median

time spent at each of the intervals above, stratified by patient
race/ethnicity (non-Hispanic White versus non-Hispanic Black
patients and mode of arrival (whether patients arrived via

Emergency Medical Services (EMS) versus whether they came
on their own (walk-ins)). After constructing a process map
detailing patient progression fromED arrival to decision to admit,
we determined the following time intervals from the electronic
health record time-stamp data: (1) ED arrival to triage start; (2)
triage time; (3) triage complete to patient room assignment; (4)
patient room assignment to physician assigned; (5) physician
assigned to decision to admit. We used false discovery methods
to account for multiple hypothesis testing. We also estimated the
interaction between race/ethnicity and both time of day and day
of theweek on throughput time disparities21 to inform logistics of
qualitative data collection.
We tabulated and compared the distributions of several key

patient characteristics by race/ethnicity, using chi-square tests or
Wilcoxon rank-sum tests. We then estimated the relationships
between race/ethnicity and ED throughput, adjusting for the
following patient-level and ED-level covariates informed by
key stakeholders: (1) patient age, sex, insurance status/type,
and primary language; (2) degree of presenting comorbidity
including ED encounter diagnoses (Charlson comorbidity in-
dex)22; (3) whether or not a patient had been seen in the ED in
the past 30 days and their disposition at the time (admitted versus
not admitted); (4) a same-day visit within the health system (yes
or no); (5) a call-in referral from a healthcare provider (yes or
no); (6) assigned triage score (Emergency Severity Index
(ESI))23; (7) admitting service and unit; (8) ED overcrowding
score (National ED Over Crowding (NEDOC)) 24; and (9) the
presence of a provider in triage (yes or no). We employed
generalized estimating equations (GEE) with an exchangeable
correlation structure to account for patient clustering by physi-
cian provider. In sensitivity analyses, we examined the following
additional factors on ED throughput disparities: (1) presence of
resident physician assigned to patient; (2) the number of special-
ty consults ordered; and (3) whether or not an MRI was ordered
on ED throughput disparities. Please refer to Appendix E for our
complete set of analyses and considerations that determine the
categorization of our covariates and final model specifications.

Qualitative Methods
Data Collection. Informed by our quantitative analyses, we
obtained data from four sources as follows: (1) semi-structured
interviews with patients and community members; (2) general
observations of the ED; (3) observations of specific ED phy-
sicians followed by (4) semi-structured interviews of observed
physicians. All participants were told that the objective of the
study was to understand contributors to patient experience and
wait times. While patient participants were eventually asked
about racial/ethnic disparities in wait times in their semi-
structured interviews, all ED staff and providers were not told
this was a study examining racial/ethnic disparities. In addi-
tion, physicians were interviewed only after the observations
were complete. These measures were taken to mitigate the
potential Hawthorne effect, though there is mixed evidence
that the qualitative researcher’s presence causes substantial
alterations in the behavior of those observed.25–27We obtained
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consent for semi-structured interviews to be audio-recorded
and transcribed and to conduct general and physician-specific
observations within the emergency department in 2-h intervals
at predetermined dates/times. Appendices A–D include all
semi-structured interview guides and observational templates
pilot tested for content validity and usability. Data were col-
lected until theoretical saturation28—when the addition of new
data did not alter our coding schemas or the explanations we
were developing to explain patterns found. Saturation was
evaluated separately for patient and physician samples.

Patient Semi-Structured Interviews. We conducted 30-min
semi-structured telephone interviews with a purposive sample
of equal numbers of non-Hispanic White and non-Hispanic
Black patients admitted through the ED in the past 6 months
(n=10), as well as members from community-based organiza-
tions identified by the hospital Office of Community and
Government Relations (n=2). We focused on patient inter-
views after the initial community member interviews, as early
interviews revealed that the community stakeholders often
could not provide detailed responses to the questions and
provided similar responses with less detail than the patient
sample. Research assistants asked participants to confirm their
race/ethnicity noted in their patient records or provide their
race/ethnicity if a community member. Using a 17-item inter-
view guide, we asked about the following: (1) general ED visit
experience; (2) perceptions of wait times and why they may
occur; (3) impressions of racial/ethnic wait time disparities; (4)
any recommendations to improve experience (Appendix A).
Participants received a 25-dollar incentive for their time.

General Observations.We conducted eight 120-min observa-
tion sessions, purposively sampled at different weekdays and
timeshifts. Each 2-h session was divided into 25-min intervals
followed by 5-min reflection periods to review and edit
fieldnotes. During each session, 2 to 3 research assistants,
wearing ED personnel badges, conducted observations at ro-
tating pre-specified areas within the ED informed by our
quantitative findings, where they assumed seated positions in
low traffic areas, such as in chairs located in the corners of
rooms. The research assistants used a template to create con-
temporaneous reports of their observations (Appendix B).
This observational template was structured to capture the
following: activity, background setting, location, observants,
and interpersonal communications. While the observational
field notes captured actions and discussions between all pro-
vider types, our analyses centered on interactions directly or
indirectly involving the physician, as directed by our quanti-
tative findings. Perceived sex and race/ethnicity of observed
clinicians and patients were recorded on the template and then
later de-identified for initial coding.

Physician Observation and Semi-Structured Interviews. We
determined the distribution of individual physician time

differences between non-Hispanic Black and non-Hispanic
White patients from our sample dataset. Physicians that had
seen at least 10 patients from each racial/ethnic category were
grouped in quartiles along this distribution. Of the 36 physi-
cians that met these criteria, 18 physicians had at least one shift
during the study period. Of those 18, we recruited 2 to 3
physicians from each quartile for a total of nine participants.
Physician race/ethnicity was retrieved from departmental re-
cords, which similar to patient medical records is likely self-
identified race/ethnicity. Each physician was shadowed for 2 h
during their shift followed by a semi-structured telephone
interview, conducted within 48 h of their observed shift. The
research assistants used a shadowing template similar to the
observational template (Appendix D). The 14-item interview
guide assessed the following from physician participants: (1)
details on their position, including any non-clinical roles, their
average number of shifts per month, and types of shifts (e.g.,
day); (2) perceptions of and approach to a busy shift; (3) views
on what patient characteristics or specific populations may be
predisposed to experience longer wait times; (4) personal
communication style/approach; and (5) general recommenda-
tions for optimizing ED workflows 29 (Appendix C).

Data Analysis. All data were stripped of any personal identifiers
and imported into NVivo 1230 for coding and analysis. The team
jointly annotated at least 10% of data from each source to develop
and iteratively refine four distinct codebooks—thematic taxon-
omies for the categorization of qualitative data.31 The team either
double- or triple-coded an additional 10% or more of the sample
independently from each data source to estimate inter-rater reliabil-
ity (IRR).32 For patient interview data, the mean κ (kappa statistic)
was 0.82 (range= 0.70–1.00). For general ED observations data,
the mean κwas 0.79 (range=0.53–1.00). For physician ED obser-
vation and interview data, themean κwas 0.87 (range=0.78–1.00)
and 0.94 (range=0.87–1.00), respectively. The team met routinely
to resolve coding discrepancies and refine codebooks. For general
observations’ notes, for any instance where two or more coders
disagreed, a third and sometimes fourth team member moderated
the discussion, reviewed all observational notes, and facilitated a
final coding determination.
To ensure anonymity and avoid anchoring bias, the team

members who coded the data were distinct from those who
collected the data. In addition, the three research assistants that
conducted the general observations did not code their own ob-
servations. Teammembers that then analyzed codes for emerging
themes were blind initially to the perceived race/ethnicity and sex
of interviewees and observed patients and healthcare personnel.
All team members involved with recruiting, conducting, coding,
and analyzing qualitative data were blind to physician groupings
and what they represented in terms of performance. Data were
unblinded after coding in two stages. We first unblinded partic-
ipant race/ethnicity to identify patterns in communication and
interactions between physician/staff and patients of the same
race/ethnicity (concordant pairs) versus not (discordant pairs).
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We then unblinded the performance of the four groups of
interviewed and shadowed physicians in terms of racial/ethnic
disparities in ED throughput; this was done only after we had first
examined coding patterns by physician groupings while blinded
to each group’s quartile rank.

RESULTS

Quantitative Findings

Among our sample population of patients (n= 3152) seen in
the ED and eventually admitted, 54.6% of non-Hispanic Black
patients were female with 23.9% insured by Medicaid as
compared to 44.0% of non-Hispanic White patients that were
female with only 8.3% insured by Medicaid. Over 30% of
non-Hispanic White patients had a same-day visit and 17.8%
had a call-in referral prior to presenting to the ED, as compared
to 14.6% of non-Hispanic Black with a same-day visit and
8.8% with a call-in referral. Lastly, non-Hispanic Black pa-
tients presented with greater comorbidities as compared to
non-Hispanic White (Charlson comorbidity index 0.44 versus
0.30). Table 1 details the remaining baseline characteristics.
The only time interval along this path from arrival to deci-

sion to admit with a significant racial/ethnic disparity in me-
dian times and in mean time after accounting for multiple
hypothesis testing was from physician assignment to inpatient
bed request (physician assigned to decision to admit). Evalu-
ating this disparity by patient’s mode of arrival revealed that
non-Hispanic Black as compared to non-Hispanic White pa-
tients who self-presented (“walk-ins”) waited on average
29 min longer from arrival to decision to admit (p=.0006),
with the only significant racial/ethnic disparities during the
interval between physician assignment and inpatient bed re-
quest (Table 2). We did not find a significant ED wait time
racial/ethnic disparity among patients that arrived via EMS;
however, non-Hispanic Black as compared to non-Hispanic
White patients had significantly higher mean triage acuity
scores. There were no significant interactions between racial/
ethnic wait times, time of day, or day of the week. In adjusted
models, accounting for patient characteristics, ESI score,
mode of arrival, admitting service and unit, and ED process
variables, the racial/ethnic ED throughput disparity attenuated
to 16.35 min but remained significant (p<.0001) (Table 3).
Lastly, additional sensitivity analyses revealed no significant
differences in model estimations of throughput disparity after
adjusting for the presence of a resident, the number of speci-
ality consults, and a MRI order (Appendix E).

Qualitative Findings
Theme 1: Patients Perceptions of ED Wait Times Align but
Their Recommendations Differ. Patients’ perceived wait times
mostly aligned with actual wait times and ranged from 1 to 24 h
with four time points of reference: arrival, leaving waiting room,
seeing doctor, and departure to floor. In the instances where
patient perceptions differed from actual wait times, patients

underestimated their wait times. Patients perceived wait times
as ending upon seeing a physician and did not appear to
distinguish between seeing an ED physician versus seeing an
inpatient attending physician. Patients viewed prolonged wait as
inevitable and attributed their wait times to the following factors:
(1) ED census; (2) complexity of patient (i.e., sicker patients seen
faster; (3) “squeakywheel” effect (i.e., thosewho complain/make
noise are seen faster). There were no discernible patterns by race/
ethnicity on wait time perceptions.
However, reactions to the hypothetical presence of wait

time disparities varied by race/ethnicity, as did recommenda-
tions for improvement. Non-Hispanic Black patients reported
having previously witnessed such disparities in various set-
tings, whereas non-Hispanic White patients expressed sur-
prise, disbelief, or lack of understanding. Moreover, only

Table 1 Characteristics of Admitted ED Patients by Race/Ethnicity

Characteristic Non-Hispanic
Black (N=2418)

Non-Hispanic
White (N=734)

p
value

Age, mean (SD),
years

61.36 (18.05) 61.97 (18.93) .42

Charlson score,
mean (SD)a

0.44 (0.61) 0.30 (0.50) <.001

N (%)
Sex <.001
Female 1322 (54.67) 323 (44.01)
Male 1096 (45.33) 411 (55.99)
Language .01
English 2394 (99.01) 718 (97.82)
Non-English 24 (0.99) 16 (2.18)
Insurance <.001
Medicaid and VAb 580 (23.99) 61 (8.31)
Medicare 1145 (47.35) 414 (56.40)
Other/Third party 8 (0.33) 12 (1.63)
Private 667 (27.58) 245 (33.38)
Self-pay 18 (0.74) 2 (0.27)
Call-in/referral <.001
No 2205 (91.19) 603 (82.15)
Yes 213 (8.81) 131 (17.85)
Seen by PITc <.001
No 1854 (76.67) 518 (70.57)
Yes 564 (23.33) 216 (29.43)
Same-day visit <.001
No 2063 (85.32) 512 (69.75)
Yes 355 (14.68) 222 (30.25)
Unit/admit service <.001
Hematology-
oncology

28 (1.16) 1 (0.14)

Medicine 1669 (69.02) 466 (63.49)
Podiatry 22 (0.91) 10 (1.36)
Surgery 193 (7.98) 143 (19.48)
Gynecology 2 (0.08) 1 (0.14)
MICUd 420 (17.37) 94 (12.81)
SICUe 53 (2.19) 15 (2.04)
Observation 31 (1.28) 4 (0.54)
ED visit(s) past 30
days

<.001

Not seen 1828 (75.60) 603 (82.15)
Seen and admitted 229 (9.47) 62 (8.45)
Seen and not
admitted

361 (14.93) 69 (9.40)

aCharlson comorbidity index
bVeterans administration
cProvider in triage
dMedical Intensive Care Unit
eSurgical Intensive Care Unit

Aysola et al.: Contributors to Racial/Ethnic Disparities in Emergency Department JGIM344



non-Hispanic Black patients’ recommendations for improve-
ment focused on system-level processes, such as providing
staff with communication skills training.

Theme 2: Provider Communications with or in Reference to
Patients Differ by Race/Ethnicity. Communicating with
Patients. Observations revealed consistent patterns of
communication between healthcare personnel (physician, nurse,
or technician) and patients of similar race/ethnicity (concordant
pairs) and those of dissimilar race/ethnicity (discordant pairs).
The communication style of healthcare personnel during

discordant interactions as compared to concordant interactions
differed in the following ways (Table 4): (1) Verbal commu-
nications involved more frequent interruptions of patients by
health care personnel; and (2) Non-responses (e.g., ignoring or
dismissing) to patient requests and/or concerns were more
frequent; and (3) Nonverbal communication involved pro-
viders standing greater than a foot away from the bed as
compared to close proximity to the patient. Seventy-five per-
cent of codes for bedside position greater than a foot away
from the bed were among discordant pairs. Of all the negative
verbal and non-verbal interactions coded, two-thirds were
among discordant pairs.

Communications Referencing Patients. Another pattern that
emerged was a difference in how healthcare personnel
referenced their patients in interactions with each other

depending on whether the patient was similar in race/
ethnicity to the provider or not. Among concordant pairs, there
was observed advocacy, such as expressing concern for pa-
tient’s satisfaction, tracking down labs, or contacting a con-
sultant. Conversely, there were no noted observations of ad-
vocacy among discordant pairs. Moreover, among discordant
pairs, there were instances of dark or negative humor and a
lack of advocacy when discussing patients with their col-
leagues (Table 4).

Theme 3: Physicians Differ in Their Approach to
Prioritizing Patients. Physician interviewees from the group
without significant disparities consistently articulated a clear set
of criteria for prioritizing patient evaluations, which included the
following: (1) arrival by EMS (including perceived acuity using
visual cues and input of EMS workers); (2) objective wait times;
(3) triage score (ESI).33,34 Notably, 4 of 5 physicians from groups
with minimal/no disparities mentioned ESI as a criterion used to
prioritize patients. In contrast, 1 of 4 physicians from groups
displaying significant wait time disparities mentioned ESI, with
the sole mention being a rebuke of its validity.

Theme 4: Physician Communication Styles and Attitudes.
Physicians who in their interviews perceived poor
communication style as a patient attribute that causes longer
wait times did not adapt the way they spoke during observed

Table 2 Comparisons of Mean Time Intervals by Race/Ethnicity and Mode of Arrival

Time Interval Walk-in patients EMS patients

Black (non-
Hispanic Black)

White (non-
Hispanic White)

p
valuea

Black (non-
Hispanic Black)

White (non-
Hispanic White)

p
valuea

ED arrival to decision to
admit

.0006 .66

Nb 1109 457 1309 277
Median and quartilesc 160 246 387 138 217 327 105 172 268 110 176 271
Mean ± SD 287 ± 174 256 ± 171 207 ± 143 208 ± 137
ED arrival to triage start .15 .66
N 1050 431 1158 239
Median and quartiles
Mean ± SD

29 47 63
48 ± 27

33 49 66
54 ± 86

31 47 63
50 ± 55

30 46 62
47 ± 29

Triage time .53 .66
N 1048 431 1155 239
Median and quartiles
Mean ± SD

3 4 6
5 ± 5

3 4 6
5 ± 5

3 4 6
6 ± 8

3 4 6
6 ± 11

Triage complete to patient
room assignment

.67 .56

N 1107 457 1306 277
Median and quartiles
Mean ± SD

5 21 124
84 ± 123

4 21 132
82 ± 117

0 0 0
23 ± 73

0 0 0
20 ± 68

Patient room assignment to
physician assigned

.58 .66

N 1108 455 1309 277
Median and quartiles
Mean ± SD

4 10 22
17 ± 24

3 8 22
17 ± 21

4 10 22
17 ± 23

4 10 23
17 ± 21

Physician assigned to
decision to admit

<.0001 .66

N 1109 455 1309 277
Median and quartiles
Mean ± SD

81 139 222
165 ± 115

58 117 180
136 ± 112

75 130 213
157 ± 113

74 145 221
163 ± 120

ap values for Wilcoxon test accounting for multiple hypothesis testing
bN is the number of non-missing values
ca, b, c represent the lower quartile a, the median b, and the upper quartile c for continuous variables
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encounters in order to confirm understanding or elicit clearer
responses. Among physicians, negative verbal interactions
(e.g., frequent interruptions, asking patients to “speed it up”)
occurred 21% of the time among discordant physician and
patient pairs and in contrast were not observed among
concordant physician and patient pairs (Table 4). Of all re-
corded adaptive communication (e.g., asking questions,
confirming understanding), 75% was between concordant
pairs as compared to 25% among discordant pairs (Table 5).
Physicians with this non-adaptive communication style were
found to have significant disparities upon unblinding our data.
We also found that all physicians who expressed dissatisfac-
tion with hospital “administration” during their interviews
were from the group with significant disparities.

Theme 5: Physicians Avoid Discussing Race/Ethnicity.
When asked during interviews what patient attributes or
specific patient populations may experience delays in care or
longer wait times, the majority of physician interviewees did
not reference race/ethnicity. Race was directly mentioned only
three times. One physician volunteered race without prompting
and stated, “I don’t think race is necessarily the issue, I think it's
maybe more of a reflection of connectedness or knowing how to

say the right things to prompt a response or just being sicker.”
Physicians, however, did mention age, gender, and insurance as
patient characteristics that contribute to delays in care. Physicians
also perceived the following other patient attributes as
contributors to longer wait times: “unsophisticated,” “difficult
to understand,” “not well-to-do,” “not well-connected,”
“urban,” “no care integration,” and “regular consumers of
healthcare.” The only two physicians that cited that populations
may experience delays in care or longer wait times due to their
race/ethnicity were from the group without significant disparities.

DISCUSSION

In this sequential mixed-methods study, we examined racial/
ethnic disparities in ED throughput among patients eventually
admitted to the hospital. We determined that significant racial/
ethnic disparities at our hospital occurred during the physician
evaluation period prior to requesting an inpatient bed, a notable
finding given that the bulk of evidence to date has explored
disparities in the time before physician evaluation. This disparity
attenuated but remained significant even after adjustment for
patient and ED characteristics. Interestingly, this disparity was

Table 3 Adjusted Associations Between Patient and ED Characteristics and Wait Times from ED Arrival to Provider Decision to Admit
Among All Patients Eventually Admitted

Characteristic Reference
group

Level Beta
estimate

Standard
error

95% lower
confidence limit

95% upper
confidence limit

p
value

Age −0.72 0.16 −1.04 −0.40 <.001
Charlson score −15.04 4.16 −23.19 −6.89 <.001
Sex Male Female 14.02 5.21 3.81 24.23 .007
Race White Black 16.35 5.79 5.00 27.70 .005
Language English Non-English −37.16 16.42 −69.36 −4.97 .024
Insurance Private Medicaid and

VAa
9.51 7.76 −5.70 24.73 .22

Insurance Private Medicare 5.26 5.93 −6.36 16.89 .38
Insurance Private Other/third party −31.00 25.65 −81.26 19.26 .23
Insurance Private Self-pay 11.41 28.34 −44.13 66.95 .69
Call in/Referral Yes No 30.56 7.94 15.00 46.12 <.001
Seen by PITb Yes No −61.99 8.27 −78.20 −45.77 <.001
Same-day visit Yes No 11.22 8.11 −4.68 27.12 .17
Service unit MICUc Oncology 96.79 38.11 22.09 171.49 .01
Service unit MICU Medicine 41.19 5.97 29.50 52.88 <.001
Service unit MICU Podiatry −10.91 18.85 −47.86 26.04 .56
Service unit MICU Surgery 65.44 8.39 49.00 81.88 <.001
Service unit MICU Gynecology 94.60 56.16 −15.46 204.66 .09
Service unit MICU Surgical ICU 67.19 17.86 32.18 102.21 <.001
Service unit MICU Observation 69.74 28.46 13.97 125.52 .01
ED Visit(s) in past
30 days

No Seen and
admitted

−3.87 9.66 −22.80 15.07 .69

ED Visit(s) in past
30 days

No Seen and not
admitted

7.27 8.29 −8.98 23.52 .38

Arrival means Self Fire rescue −41.74 5.24 −52.01 −31.47 <.001
NEDOCSd Normal Busy 15.34 13.60 −11.31 41.99 .26
NEDOCS Normal Disaster 56.42 13.13 30.69 82.15 <.001
NEDOCS Normal Overcrowded 40.08 13.63 13.36 66.80 .003
NEDOCS Normal Severe 48.89 13.24 22.93 74.85 <.001
ESIe Level Level 1 ESI level 2 67.32 9.71 48.29 86.34 <.001
ESI Level Level 1 ESI level 3 151.40 9.63 132.52 170.28 <.001
ESI Level Level 1 ESI level 4 161.41 24.25 113.89 208.93 <.001

aVeterans administration
bProvider in triage
cMedical Intensive Care Unit
dNational Emergency Department Overcrowding Scale
eEmergency Severity Index
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not observed among patients arriving via EMS. However, the
lack of significant differences within this cohort suggests a

disparity given the significantly higher triage acuity scores for
non-HispanicBlack as compared to non-HispanicWhite patients.
To better characterize the differences identified in our quantita-

tive analysis, we used a series of direct observations and semi-
structured interviews. While it is reassuring that the patients in our
study perceived their “wait time” as ending at the time of ED
physician evaluation, this throughput disparity still reflects unequal
treatment. Our quantitative analysis narrowed the location of the
disparity to the interval from physician assigned to hospital bed
requested. This is a complex period encompassing numerous
patient-staff encounters beyond the physician-patient interaction
and our observations aimed to capture that. Given this, we focused
on physician-staff interactions, but captured other patient-staff
interactions as well. Our qualitative data suggest that the manner
in which physicians, and healthcare personnel more generally,
communicate with, advocate for, and prioritize patients may have
contributed to these disparities. These findings highlight the im-
portance of (1) examining and improving upon our attitudes and
communication styles; (2) taking advantage of structured processes
designed to equalize care; and (3) acknowledging how our care
may differ by race/ethnicity. Furthermore, we believe the methods

Table 4 Observational Data: Representative Examples of Direct
Provider-Patient Interactions and Provider Communications in

Reference to Patientsa

Direct provider-patient interac-
tions: discordant examples

Direct provider-patient interac-
tions: concordant examples

White male attending is triaging a
black female patient in her 50’s
(fire-rescue (EMS) patient that
was found on the street). The
patient received nasal Narcan and
wants to leave. Attending tells her
that she could die if the Narcan
wears off, and she will need to be
triaged and evaluated. The patient
is currently responsive and is very
alert after the dose of Narcan.
Patient says she has multiple
sclerosis, and simply fell, and did
not overdose. She also says that
she does not want attending
speaking and evaluating her in the
hallway without privacy.

There was a black female patient
in her 40s or 50s with a cast. She
was very angry that she had been
waiting for so long. She was
combative with the nursing
assistant (black male) who was
attempting to get an EKG of her.
The nursing assistant attempted to
explain to the patient about why
she ended up waiting so long
before she was able to be seen.
The nursing assistant remained
calm throughout their encounter,
but the patient continued to be
combative and used many
expletives.

White male ED resident is
speaking to black male patient in
his 70’s. ED resident asks patient
about his urinary catheter. The
patient tells the ED resident that
he recently had a stroke. The ED
resident says “yeah, yeah, yeah”
while the patient was explaining
his symptoms.

White male attending went in to
see patient and sat down in the
chair to talk to the white female
patient in addition other white
male attending present and
leaning on the bed.

“Black male patient in 60’s tells
white male nurse in his 40’s about
his experience in the military. The
white male nurse is also a veteran.
Attending physician and nurse
(both white males) evaluate the
black male patient in his 60’s.
Attending tells the black male
patient that he is very busy and to
“speed it up”. Both attending
physician and nurse seemed
uninterested in the patient’s story,
but are still respectful, despite
appearing annoyed.”
Examples of negative humor
and lack of advocacy in
discordant provider-patient
pairs

Examples of patient advocacy in
concordant provider-patient
pairs

White female nurse relayed info
on patient with many
comorbidities to a second nurse,
reporting nurse sarcastically asks,
“why they did not send the DNR,
DNI info for the patient”. Second
nurse laughed, but then
apologized. Patient was a black
woman in her 60s or 70s with
graying white hair (EMS entry).

A resident relayed history to
white male attending: White male
patient told provider he was
waiting for 9 hours and is pissed
at everyone and the health system.
Resident felt patient didn’t need to
be in the hospital. Attending said
that they should run some tests on
him to make sure he has a good
level of patient satisfaction. This
patient is put into room. He was
sent from a clinic because of
some swelling on his foot.

White female nurse to another
nurse: “When is urology gonna
come?” Other white nurse: “I
don’t know, but his bladder is
gonna perf [perforate].”
regarding black male patient in
room X.”

White female nurse approx. in 40s
brings in a white male patient
approx. in his 60s who says he
has clogged veins. She says he
was in Miami recently and was
seen by a doctor there. She says
she wants the PIT provider to
triage the patient.

aProvider includes physician and/or other health care personnel (staff)

Table 5 Representative Examples from Physician Shadowing and
Interview Data

Data source Adaptive
communication

Non-adaptive
communication

Physician
interviews

Physician values
opportunities to receive
patient feedback and
adapt accordingly. “I ask
them if there is anything
[they need] then ask them
how I can help them
today.”

Physician articulates their
approach to overcoming
communication barriers
is to order more tests, not
adapt their
communication style.
The physician states, “I
think the elderly, the very
elderly probably have
longer wait times
because on average
we’re going to rely on
tests more on average.
[As they are] More
difficult to obtain the
history [from].

Physician
shadowing

Physician changes their
communication style

Physician acknowledges
lack of adapting to
patient language
barrier

Physician is talking to
Black female patient in a
very soft and caring
manner. Patient is coiled
up in pain and/or discom-
fort. Provider told patient
how CAT scan results
came back with some
results that are prompting
them to give her fluids.
The physician is touching
patient softly and
attempting to connect
with her, but patient is
hardly responding so the
physician talked slowly
and asked patient if she
needed anything from
him more than once.

Physician was leaning on
the bed table. There was
trouble with
communication because
the patient was not
understanding the
meaning of weakness
and the provider had to
attempt to describe how
weakness was different
from pain. The patient’s
wife was difficult to
understand due to speech
impediment. Afterwards,
the physician commented
to a white female resident
at main station: “I didn’t
do a complete work up
on him if I’m honest.”
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utilized and key insights they revealed may prove useful for other
health systems seeking to minimize disparities in care.

Communication and Bias Training

Prior evidence suggests that physicians deliver less information
to, spend less time with, and engage in less supportive talk with
racial/ethnic minorities as compared to non-minority patients.3,35

Such racial/ethnic differences extend to nonverbal communica-
tions.36,37 Ineffective provider-patient communication has been
shown to influence readmission rates, medication adherence,
patient satisfaction, and end-of-life care.37–40 Our study builds
upon this work and highlights poignant racial/ethnic differences
in provider verbal and nonverbal communications with patients
and in provider advocacy for patients. We found relationships
between physicians’ attitudes and their communication styles,
and both may be driving disparities in ED throughput times.
Notably, only non-Hispanic Black patients in our study recom-
mended communication training for providers as a mechanism to
combat wait time disparities. Effective communication training41

should focus on improving nonverbal and verbal communication,
honing adaptive communication styles, learning evidence-based
methods to confirm patient understanding (e.g. teach back),42 and
learning how to mitigate potential unconscious biases.43

Use of Structured Processes to Mitigate Bias

We found that physicianswithout significantwait-time disparities
uniformly articulated standardized criteria used to prioritize pa-
tient evaluation. Specifically, they reported using objective wait
times and the Emergency Severity Index (ESI), a five-level ED
triage score designed and validated as an effective method to
stratify patients into groups based on clinical need to signal how
quickly they should be seen.23,33,34,44 In contrast, those physi-
cians with significant racial/ethnic wait-time disparities either did
not mention ESI as a criterion they use or explicitly stated they do
not believe in its utility. Of note, we found no significant racial/
ethnic disparities in assigning ESI rating nor in triage wait time,
despite some work that demonstrates racial/ethnic disparities in
ESI assignment and triage.45–47 While the interval containing the
disparity in the present study occurred after room placement, the
primary ED event influenced by ESI, it is possible that ESI
influenced the sequence and expediency with which physicians
evaluated patients after assigning themselves, particularly when
assigning themselves to multiple patients simultaneously during
high-volume times. Supported by prior evidence of the effective-
ness of ESI in decreasing EDwait times and length of stay,48 our
study suggests the need to develop strategies that promote routine
use of objective data to prioritize patients. Structured processes,
akin to ESI use, should be considered interventions to reduce bias
and disparities in care even beyond the ED.49–51

Discussing Race/Ethnicity

We found that physicians avoided citing race/ethnicity as a
potential reason for longer wait times, but cited numerous

other demographic traits. Many, however, referenced terms
such as “urban” that do not denote a specific racial/ethnic
category by their strict definition but are often racially
marked—that is, the presence of certain contextual cues, or
awareness that these terms have in the past been used to refer
to a certain race/ethnicity, leads to their use as a proxy for a
racial/ethnic group.52 Interviewers did not explicitly probe
physicians for the meaning of these terms as these patterns
were elucidated only after analysis was complete; however,
prior evidence exists for the use of such terms as proxies for
race/ethnicity.53 Usage of these terms in lieu of explicit racial/
ethnic signifiers suggests that physicians may be aware of the
possibility that race impacts care, but remain uncomfortable
discussing race/ethnicity and racial/ethnic differences in care.
This avoidance of discussing race/ethnicity presents several

challenges. First, using proxies for race/ethnicity such as so-
cioeconomic status (e.g., “not-well-to-do”) reinforces stereo-
types that (1) are often inaccurate and (2) have been shown to
exacerbate healthcare disparities.54–57 Second, the avoidance
of discussing race/ethnicity itself, or “strategic color-blind-
ness,” has been shown to worsen social interactions between
white and black individuals.58,59 Moreover, explicitly recog-
nizing race/ethnicity as a factor influencing social interactions
is a key prerequisite to applying strategies that have shown to
reduce bias, such as perspective-taking.56 Future inquiry
should consider how physicians may be supported and en-
couraged to openly discuss how patients may experience
differential care based on their perceived race/ethnicity.

LIMITATIONS

Our study has several limitations. Our sequential mixed
methods design circumscribed the sample size of our physi-
cian interviews and targeted observations. We focused on the
limited number of physicians that met the criteria to rank their
performance on throughput disparities using quantitative data,
and only a portion of them had shifts during the study period.
However, in enrolling 50% of eligible and available attendings
(n=9), we were able to reach theoretical saturation with a
sample size not atypical in qualitative work.18,60 We deter-
mined race/ethnicity in our observational data as perceived
race/ethnicity rather than self-report. Prior work suggests that
socially assigned as compared to self-identified race/ethnicity
is significantly associated with unequal care.61,62 Notably,
there were no non-Hispanic Black physicians in the cohort
studied by direct observation. As a result, all observed con-
cordant physician-patient pairs were between those that were
non-Hispanic White. However, we did observe concordant
interactions between non-physician staff and patients who
were non-Hispanic Black, and all patterns observed were
similar irrespective of race/ethnicity of the concordant pairs.
Our study relies on ED timestamp data, and there is some
evidence that this has lower precision than passive observa-
tions,63 but the use of timestamp data is the norm for CMS
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performance assessment.20 This single center services West
Philadelphia, which does not have a racial/ethnic majority and
provides a useful backdrop for comparisons by race/ethnicity.
In addition, our ability to benchmark our findings with the
growing evidence of the role of provider bias, patient-provider
communications, and disparities in quality of care29,64 speaks
in part to the generalizability of our study results.

CONCLUSION

Nationwide studies highlight the persistence of healthcare
disparities and the need for research-informed approaches for
reducing them at the local level.65 This study demonstrates
how health systems can employ mixed methods to evaluate
local disparities while yielding generalizable insights to miti-
gate bias and minimize disparities in care.

Supplementary Information The online version contains supple-
mentarymaterial available at https://doi.org/10.1007/s11606-021-
07028-5.
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