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The Impact of Cognitive Stressors in the Emergency Department
on Physician Implicit Racial Bias
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MD, PhD, Daniel G. Winger, MS, Margaret Nguyen, MD, Richard A. Saladino, MD, and Leslie
R. M. Hausmann, PhD

Division of Pediatric Emergency Medicine, PolicyLab, and Center for Perinatal and Pediatric
Health Disparities Research, Children’s Hospital of Philadelphia; and Department of Pediatrics,
University of Pennsylvania School of Medicine, Philadelphia, Pennsylvania (Dr. Johnson); Division
of Pediatric Emergency Medicine, Department of Pediatrics (Drs. Hickey, Saladino), Division of
General Internal Medicine, Department of Medicine (Drs. Switzer, Hausmann), Division of
Adolescent and Young Adult Medicine, Department of Pediatrics (Dr. Miller), Clinical and
Translational Science Institute (Mr. Winger), University of Pittsburgh, Pittsburgh, Pennsylvania;
Department of Emergency Medicine, Rady Children’s Hospital San Diego, San Diego, California
(Dr. Nguyen); Veterans Affairs Pittsburgh Healthcare System, Center for Health Equity Research
and Promotion, Pittsburgh, Pennsylvania (Drs. Switzer, Hausmann)

Abstract

Objectives—The emergency department (ED) is characterized by stressors (e.g. fatigue, stress,
time-pressure, and complex decision-making) that can pose challenges to delivering high quality,
equitable care. Although it has been suggested that characteristics of the ED may exacerbate
reliance on cognitive heuristics, no research has directly investigated whether stressors in the ED
impact physician racial bias, a common heuristic. We seek to determine if physicians have
different levels of implicit racial bias post-ED shift versus pre-shift, and to examine associations
between demographics and cognitive stressors with bias.

Methods—This repeated measures study of resident physicians in a pediatric ED used electronic
pre- and post-shift assessments of implicit racial bias, demographics, and cognitive stressors.
Implicit bias was measured using the Race Implicit Association Test (IAT). Linear regression
models compared differences in IAT scores pre- to post-shift, and determined associations
between participant demographics and cognitive stressors with post-shift IAT and pre- to post-shift
difference scores.

Results—Participants (n=91) displayed moderate pro-white/anti-black bias on pre-shift (M=0.50,
SD=0.34, d=1.48) and post-shift (M=0.55, SD=0.39, d=1.40) IAT scores. Overall, IAT scores did
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not differ pre-shift to post-shift (mean increase=0.05, 95% CI —0.02,0.14, d=0.13). Sub-analyses
revealed increased pre- to post-shift bias among participants working when the ED was more
overcrowded (mean increase=0.09, 95% CI 0.01,0.17, d=0.24) and among those caring for >10
patients (mean increase=0.17, 95% CI 0.05,0.27, d=0.47). Residents’ demographics (including
specialty), fatigue, busyness, stressfulness, and number of shifts were not associated with post-
shift AT or difference scores. In multivariable models, ED overcrowding was associated with
greater post-shift bias (coefficient=0.11 per 1 unit of NEDOCS score, SE=0.05, 95% ClI
0.00,0.21).

Conclusions—While resident implicit bias remained stable overall pre-shift to post-shift,
cognitive stressors (overcrowding and patient load) were associated with increased implicit bias.
Physicians in the ED should be aware of how cognitive stressors may exacerbate implicit racial
bias.

INTRODUCTION

Characteristics of the Emergency Department (ED) can pose challenges to delivering high
quality, equitable care. For example, ED providers face high acuity, diagnostic uncertainty,
time pressure, and workflow interruptions.1> Night shifts in particular can lead to physician
fatigue,® which is associated with suboptimal patient care’-9 and diminished personal
safety.10.11 ED crowding has also been linked with lower quality care for adult and pediatric
patients.12-18 |n the context of overcrowding, ED physicians must make time-sensitive
decisions for multiple patients without established doctor-patient relationships. These
aspects of the ED may make physicians more prone to the use of heuristics, or mental
shortcuts, which can include racial bias and stereotyping.19:20 However, no one has directly
investigated the impact of cognitive stressors in the ED work environment on physician
racial bias.

Racial bias can be either implicit (unconscious) or explicit (conscious). Implicit bias refers
to unconscious attitudes, positive or negative, towards a person, group, or idea.2! Implicit
bias lies below the surface, but may still unintentionally influence behavior, such as
perceptions about patients or decisions about patient management.21 Explicit biases, in
contrast, are conscious attitudes that are recognized by the individual, and can therefore be
measured through self-report.21

While little-to-no explicit bias has been found among healthcare providers, research has
consistently documented that healthcare providers across a range of specialties and levels of
experience have implicit racial bias, with most exhibiting implicit preference for whites over
blacks that differ from explicit, self-reported egalitarian attitudes.?2-31 Levels of implicit bias
have been linked with racial variation in medical decisions22:23:30 and patient ratings of
care.2”32 Although early research suggests that implicit bias is relatively stable across time
and context,33 there is a growing body of evidence demonstrating that certain situations can
readily induce implicit bias34 and implicit bias is malleability in response to changes in the
immediate environment,35:36

Evidence from social psychology also indicates that individuals exposed to mentally
fatiguing tasks (vs. control subjects not exposed to mental fatigue) display more implicit
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racial bias on a reaction time task requiring them to identify as quickly as possible whether
or not an object is a weapon or household object following subliminal priming of black or
white faces.3” While all health care providers may experience some mental fatigue, the ED
setting often poses significant challenges that may exacerbate levels of implicit bias, making
it particularly important to examine implicit bias in the context of emergency medicine.
Investigating racial bias in the ED is also important given that EDs serve as safety nets for
vulnerable populations, providing access to care independent of income, insurance, and race/
ethnicity.

The main objectives of this study were to examine potential differences in physicians’
implicit racial bias post-ED shift compared to pre-shift, and determine the association of
demographics and cognitive stressors with differences in bias and levels of post-shift bias.
We chose to focus our study on residents because the inexperience of physicians in training
requires greater cognitive load to make clinical decisions, leaving less capacity to integrate
individual (instead of group based) information.29 This may make residents particularly
prone to bias and stereotyping in the ED. Given prior evidence that experiencing mental
fatigue leads to greater levels of implicit bias,3” we hypothesized that working in the ED
would lead to greater implicit racial bias post-shift compared to pre-shift, and cognitive
stressors encountered during the shift would be associated with greater post-shift implicit
bias.

METHODS
Study Design and Setting

We performed a pre-post repeated measures study using electronic assessments of resident
physicians’ implicit and explicit racial bias before and after an ED shift. The study site was
an academic pediatric ED with over 70,000 annual visits, of which 61.5% involve patients
who are non-Hispanic white, 33.5% non-Hispanic black, 0.9% Asian, and 0.6% Hispanic.
This ED serves as the pediatric emergency medicine training site for over 200 pediatric,
emergency medicine, and family practice residents. This study was approved by the
Institutional Review Board.

Selection of Participants

We recruited residents working in the ED between April and June 2013 to complete
electronic assessments pre- and post-ED shift. ED shifts were 8 to 10 hours long, and
residents were only enrolled during day and evening shifts. We chose not to enroll residents
working an overnight shift (11pm-7am) to help distinguish cognitive fatigue due to their
work from physical fatigue due to lack of sleep. Members of the research team involved in
recruitment included 2 ED faculty (white males), 2 ED fellows (black female and Asian
female), and 2 research nurses (white females). Due to the demographic characteristics and
availability of the research staff, we were unable to match recruiters and participants based
on gender or race. A standard recruitment script was used to explain the goals of the study
and invite residents to participate. The script made it clear that participation was voluntary.
Residents interested in participating were taken to a quiet administrative office within the
ED to complete a confidential electronic assessment. To account for the practice effect
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associated with our implicit measure,38:39 residents were randomized to complete their first
assessment either before (pre-shift) or after (post-shift) a scheduled shift. Pre-shift
assessments were performed when residents arrived for their shift, prior to initiating patient
care. Post-shift assessments were done once residents completed their shift. Those who
completed their first assessment pre-shift completed their second assessment at the end of
the same shift. Those who completed their first assessment post-shift completed their second
assessment prior to their next scheduled shift whenever possible. Residents were
compensated $5 for each assessment ($10 total if both assessments were completed).
Residents completing both surveys were also entered into a raffle each month for one of the
investigators to work an ED shift for the raffle winner.

Study Protocol

Pre-shift assessments included an informed consent page, demographic questions (race/
ethnicity, age, gender, specialty, training year), and measures of implicit and explicit racial
bias. Post-shift assessments included an informed consent page, questions about cognitive
stressors encountered during the shift, and the same measures of implicit and explicit racial
bias. Study identification numbers were used to link pre- and post-shift assessments to
maintain confidentiality in scoring. Each assessment took approximately 10 minutes.

Cognitive Stressors—Residents were asked post-shift to report their current fatigue,
average fatigue during the past week, shift busyness, and shift stressfulness using 11-point
scales (O=none, 5=moderate, 10=extreme). Residents also reported the number of patients
they cared for during the shift and number of shifts worked during the past week. We
obtained the highest National ED Overcrowding Scale (NEDOCS) level during the shift,
which was recorded as a part of normal ED workflow every four hours by ED staff.
NEDOCS is an objective measure of overcrowding calculated based on an algorithm that
includes the number of patients in the ED relative to ED beds, number of admitted patients
compared to hospital beds, number of patients on ventilators, longest admit time, and
waiting room time.#% The NEDOCS algorithm is interpreted using 6 levels, where 1=not
busy, 2=busy, 3=extremely busy but not overcrowded, 4=overcrowded, 5=severely
overcrowded, and 6=dangerously overcrowded.40

Implicit Racial Bias—Our main outcome was post-shift implicit racial bias and difference
in implicit racial bias post-shift compared to pre-shift. We used the race Implicit Association
Test (IAT) to measure implicit racial bias.*14> The IAT is a validated and reliable tool that
has been used in hundreds of studies across a range of disciplines,*®46 including
healthcare.?2-31:47.48 Details about IAT procedures, scoring, and psychometric properties
have been published elsewhere.4143:44 Briefly, participants categorize pictures of black and
white faces with words that represent good and bad in randomized blocks of trials. The IAT
measures the strength of association between these categories (e.g., black — bad, white —
good) using response latency and frequency of errors. Participants who categorize white
faces paired with good words more quickly and with fewer errors than white faces paired
with bad words have an implicit pro-white bias. Scored using the D algorithm, IAT values
ranging from —0.15-0.15 indicate no racial bias; 0.16-0.35, slight pro-white bias; 0.36-0.65,
moderate pro-white bias; and >0.65, strong pro-white bias.#® Negative scores of similar
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magnitudes indicate pro-black bias. We limited our assessment of racial attitudes to white
and black races because 95% of the patients served by the study site are white or black.

Explicit Racial Bias—We assessed explicit racial bias using existing scales.22-24.50
Residents were asked their feelings towards black and white people using 11-point
temperature scales (0O=cold, 5=neutral, and 10=warm). Temperature difference was
calculated by subtracting the black temperature score from the white temperature score, with
positive values indicating pro-white/anti-black bias.23 Residents also reported their racial
preferences (0=strong preference for blacks, 5=neutral, and 10=strong preference for
whites).

Data Analysis

Descriptive statistics were used to summarize resident demographic characteristics and
cognitive stressors and to report pre- and post-shift implicit and explicit racial bias. We
calculated Cohen’s d to compare the magnitude of implicit and explicit racial bias measures
that used different scales (implicit: scale —2 to +2; explicit: scale 0 to 10), and to allow for
more meaningful interpretation of pre- to post-shift changes in IAT scores.23 Cohen’s d
yields a measure of effect size where 0.2=small effect, 0.5=medium effect, and 0.8=large
effect.?1 For the implicit and explicit bias measures, Cohen’s d represented the magnitude of
pro-white/anti-black (or pro-black/anti-white) compared to zero bias for either race. Pre- to
post-shift changes in bias scores were calculated by subtracting pre-shift scores from post-
shift scores, with Cohen’s d used to determine effect sizes for pre- to post-shift differences.

Simple linear models were used to quantify pre- to post-shift differences in IAT score while
adjusting for the practice effect, represented by group assignment (first assessment pre- or
post-shift). We performed sub-analyses of IAT difference scores using simple linear models
on residents who worked when the ED was extremely busy to dangerously overcrowded
(NEDOCS 3-5), and residents who cared for >10 patients during a shift. Simple linear
models (adjusted only for group assignment) were also used to determine the association
between demographics (including specialty) and cognitive stressors with either post-shift
IAT scores or IAT difference scores, each examined separately and hypothesized a priorito
have a potential association with implicit bias. We then performed multivariable linear
models for post-shift and difference in IAT scores, adjusting for covariates found to have
potential associations (20% level of significance) in simple models. These multivariable
models passed diagnostic checks for collinearity (variance inflation factor) and well-behaved
residuals. The sensitivity of model coefficients to the removal of individual variables was
also assessed to confirm reliable estimates.

Wilcoxon signed-ranked tests were used to compare differences in explicit measures, which
were not normally distributed. The association of explicit with implicit measures was
evaluated using Spearman rho correlation coefficients and bootstrapped 95% confidence
intervals.

A priori power calculations indicated that a minimum of 41 residents would be needed to
achieve 80% power to detect a conservative mean paired difference in IAT score of 0.1 with
a 5% level of significance. Based on mean IAT scores and standard deviations in the
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published literature, a pre-post difference <0.1 would result in a Cohen’s d <0.2, or no effect
of ED shift on IAT scores. We used IBM SPSS 21 (IBM Corp., Armonk, NY) to perform all
analyses.

Demographic characteristics of study subjects (Table 1)

Of 106 residents working in the pediatric ED during the study period, 91 (85.8%) were
enrolled and completed both assessments and were included in our analyses. Of the
remaining, 4 (3.9%) were enrolled but completed only one assessment and 11 (10.4%) were
missed due to no recruiter available or recruiter unable to locate resident. Forty-seven
participants (51.6%) completed their first assessment pre-shift, and 44 (48.4%) completed
their first assessment post-shift. Most participants were non-Hispanic white (73.6%),
specialized in pediatrics (45.1%) or emergency medicine (35.2%), and were in their first or
second year of training (72.6%).

Participants’ self-reported cognitive stressors (Table 1)

The mean fatigue post-shift was 5.8 (standard deviation [SD]=1.5), and mean fatigue over
the course of the past week was 4.7 (SD=2.0) on a scale of 0 to 10. On average, residents
rated the busyness and stressfulness of their shift as 5.2 (SD=2.0) and 4.2 (SD=1.9),
respectively, on a scale of 0 to 10, and worked an average of 3.8 (SD=1.8) shifts in the past
week. Thirty-six residents (39.6%) cared for more than 10 patients during their shift. The
NEDOCS ranged from 2-5, with scores indicating that the ED was extremely busy,
overcrowded, or severely overcrowded (NEDOCS 3-5) for 68 (74.7%) of participants.

Main Results for Implicit Bias (Table 2)

We found moderate implicit pro-white/anti-black bias pre-shift (M=0.50, SD=0.34, d=1.48)
and post-shift (M=0.55, SD=0.39, d=1.40; Table 2). As shown in Figure 1, most residents
had AT scores consistent with pro-white racial bias pre-shift (n=77, 84.6%) and post-shift
(n=76, 83.5%). There was no significant difference in pre- to post-shift IAT scores in our
overall sample (mean increase=0.05, 95% CI —0.02, 0.14, d=0.13).

Among the 68 residents who worked when the ED was extremely busy to severely
overcrowded (NEDOCS 3-5), we found a significant increase in pre- to post-shift AT scores
(mean increase=0.09, 95% CI 0.01, 0.17, d=0.24), indicating greater pro-white implicit bias
post-shift. Among the 36 participants who cared for more than 10 patients during their shift,
there was also a significant increase in IAT scores pre- to post-shift (mean increase=0.17,
95% C1 0.05, 0.27, d=0.47).

IAT scores did not vary by resident specialty, with moderate pro-white bias among the 41
pediatric residents (pre-shift M=0.54, SD=0.31, d=1.74; post-shift M=0.57, SD=0.37,
d=1.54; mean increase=0.03, 95% CI -0.10, 0.16, d=0.07), 32 emergency medicine
residents (pre-shift M=0.49, SD=0.33, d=1.48; post-shift M=0.52, SD=0.41, d=1.27; mean
increase=0.03, 95% CI -0.11, 0.18, d=0.08), and 17 residents from other specialties (pre-
shift M=0.45, SD=0.37, d=1.22; post-shift M=0.58, SD=0.42, d=1.38; mean increase=0.13,
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95% CI -0.08, 0.33, d=0.33). In linear models adjusting for the practice effect, none of the
resident demographic characteristics (race/ethnicity, age, gender, specialty, training year)
were associated with post-shift or difference in IAT scores (data not shown), and were
therefore not included in multivariable models.

ED overcrowding as measured by higher NEDOCS was associated with greater post-shift
bias (coefficient=0.12 per 1 unit of NEDOCS score, SE=0.05, 95% CI 0.01, 0.22). Number
of shifts worked in the previous week (coefficient=0.02, SE=0.02 per shift, 95% CI -0.03,
0.06), shift stressfulness (coefficient=0.04 per 1 unit on a 0-10 scale, SE=0.02, 95% ClI
-0.01, 0.08), and caring for more patients (coefficient=0.12 if caring for >10 versus <10
patients, SE=0.08, 95% CI —0.04, 0.28) also trended toward significance (p<0.2) as
predictors of post-shift bias. These four variables were thus included in the multivariable
model examining post-shift bias.

There were also trends towards greater pre- to post-shift difference in bias associated with
caring for more patients (coefficient=0.16 if caring for >10 versus <10 patients, SE=0.08,
95% CI 0.00, 0.32), current fatigue (coefficient=0.04 per 1 unit on a 0-10 scale, SE=0.02,
95% CI -0.01, 0.09), and number of shifts worked in the previous week (coefficient=0.04
per shift, SE=0.02, 95% CI —0.01, 0.08). These three variables were entered into a
multivariable model examining pre- to post-shift difference in IAT scores.

In multivariable analysis adjusting for the practice effect and covariates with associations
with post-shift implicit bias in simple models (stressfulness, number of shifts, number of
patients, and NEDOCS; Table 3), higher NEDOCS level was associated with greater post-
shift implicit bias (coefficient=0.11 per 1 unit of NEDOCS score, SE=0.05, 95% CI
0.00,0.21). No factors were associated with significant pre- to post-shift difference in IAT
scores in the multivariable model of that outcome (data not shown).

Results for Explicit Bias (Table 2)

Although measures of explicit bias showed slight pro-white bias, the effect size (Cohen’s d)
for implicit bias was over three times as large as the explicit measures, and there was no
correlation between implicit and explicit racial bias at either time point (Table 2). Explicit
bias did not vary by resident demographic characteristics (race/ethnicity, age, gender,
specialty, training year), nor did it differ post-shift compared to pre-shift (data not shown).

DISCUSSION

To the best of our knowledge this is the first published study to examine how an ED-shift
impacts levels of physician implicit racial bias. This is important because the ED is
characterized by time-pressure, competing demands, overcrowding, stress, and fatigue,
making providers in the ED more prone to the use of heuristics such as racial bias. Our
finding that the majority of physicians working in the ED exhibited implicit pro-white bias is
consistent with most other studies examining levels of implicit bias among other types of
healthcare providers.22-31 In contrast to our primary hypothesis, levels of implicit racial bias
remained stable overall pre- to post-shift. However, our secondary hypothesis that cognitive
stressors encountered during an ED shift would be associated with higher levels of bias was
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supported, in that ED overcrowding and caring for more patients during a shift were
associated with greater post-shift implicit bias.

Our hypotheses were based on research showing that decisions become more difficult as
more decisions must be made and that such decision fatigue increases the brain’s reliance on
heuristics.>2 They were also based on psychological research showing that experimentally
increasing cognitive stress produces increased levels of implicit bias and more sterotyping
behavior.37:5255 |n the ED, cognitive stress may come from competing mental tasks (e.g.
decision-making for multiple patients, interruptions while writing orders), environmental
factors (e.g. overcrowding, inadequate staffing, noise), provider psychological or physical
state (e.g. fatigue, stress, hunger), and the level of difficulty associated with clinical tasks.
Although it has been hypothesized that characteristics of the healthcare setting increase
cognitive load and may increase bias,1920 we are the first to directly test this hypothesis and
show that characteristics of the ED work environment (overcrowding and patient load)
increase physician implicit racial bias.

Although our objective measures of cognitive stress (NEDOCS and number of patients)
were associated with implicit bias, we did not find associations between implicit bias and
more subjective measures of cognitive stress (fatigue, busyness, or stressfulness of the shift).
The lack of association between these self-reported measures and bias could be related to
modest levels of fatigue, busyness, and stress reported during the study period. This study
was performed between April and June, which is typically a lower volume season in
pediatric EDs. We also chose not to recruit physicians before or after overnight shifts so as
not to confound sleep deprivation with the effects of a shift in the ED. Results may have
differed if the study was conducted during higher volume season or included physicians
working overnight shifts. It is also possible that physicians are generally unaware of the
effect that the ED work environment has on them, particularly when comparing the fatigue,
busyness, and stress of 8 or 10-hour ED shifts to 24-hour inpatient shifts.

Our study focused on whether ED work environment affected overall levels of implicit bias.
It was beyond the scope of this study to examine how cognitive load in the ED influences the
application of bias through mechanisms such as disparate communication patterns,
nonverbal behavior, and variation in care. Prior research has shown that implicit biases
predict discriminatory behaviors outside of the healthcare setting.4>>8 Within the context of
healthcare, physician implicit bias has been linked with poor communication during visits2’
and poor ratings of care among black patients.2”32 Other studies examining how implicit
bias impacts patient care have had mixed results.22:23.26.:29-31.57 Higher implicit pro-white
bias was not associated with clinical assessments of patients by medical students25,
recommendations for total knee replacement for osteoarthritis 2°, or assessment of trauma
patients®! using vignettes. However, implicit pro-white bias has been linked with racial
differences in thrombolysis treatment recommendations for chest pain?2 and prescribing
narcotic analgesics for children with postoperative pain?? using vignettes. One study that
examined the effect of time pressure on the association between racial bias and clinical
decision making among 81 physicians found that racial bias was associated with differences
in assessment of case vignettes depicting black and white patients with chest pain only when
time pressure was experimentally induced.58
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Only two studies have investigated the effect on implicit physician bias on actual care. The
first study among 14 physicians caring for 162 patients with spinal cord injury found higher
implicit bias was associated with poorer psychosocial health outcomes, including social
integration, depression, and life satisfaction.3% The second study among 138 primary care
physicians and 4,794 of their patients with hypertension found no link between levels of
physician implicit bias with hypertension treatment intensification, patient adherence, or
blood pressure control.5’

There are no known studies investigating the impact of bias on actual patient care in the ED.
The pediatric ED is an important setting to study the impact of bias on disparities because
minority children are more likely than white children to utilize the ED,> and racial
disparities have been well documented in ED care.60-63 Furthermore, the ED has unique
characteristics that distinguish it from the primary care setting, including the lack of a
patient provider relationship, overcrowding, and higher patient acuity, which may yield
different results from studies in outpatient settings. Given the unique characteristics of the
ED work environment, investigating the link between cognitive stressors, provider bias, and
racial/ethnic variation in ED care represents an important next step in disparities research to
help determine the clinical significance of our findings.

Our findings suggest that strategies to improve staffing and prevent overcrowding may
reduce implicit provider bias and its potential impact on patient care in the ED. This may be
especially true for institutions that serve a large number of minority patients. Although not
examined in this study, addressing other factors that can contribute to cognitive stress in the
ED (e.g. interruptions, time pressure, not eating) and use of evidence-based decision support
tools to decrease cognitive load may reduce the impact of bias on clinical decision-making.

Interventions have been proposed to mitigate the effects of implicit provider bias on
healthcare disparities at the provider, patient, and system level, although these have not yet
been tested in the ED setting.364-69 Examples include using positive image priming to
counter automatic stereotyping,3:64.65 self-affirmation to reduce the potential impact of
stereotype threat on communication,34:66-69 and system-level interventions aimed at
improving quality and reducing disparities.?4 Until future studies test and validate such
interventions in the ED, it is important to make ED providers aware of their implicit racial
bias, which is over three times greater than their conscious bias. Residents and the providers
who train and educate residents in the ED should also be aware of how cognitive stressors,
including ED overcrowding and patient load, may exacerbate their baseline levels of bias.

LIMITATIONS

Study limitations warrant consideration when interpreting our results. First, this study was
performed in a sample of residents at a single institution, which may limit the
generalizability of our results. Due to the small sample size of black (h=1) and Hispanic
participants (n=4), we were unable to perform sub-analyses by physician race. Other
research has demonstrated that black physicians on average show no racial bias.24 It is
possible that we would find different results if the study was conducted with a more diverse
group of participants, or in a setting that serves a more racially and ethnically diverse patient
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population. However, the race of our participants is similar to those of practicing physicians
in the US. Due to the nature of the study design, we can report associations between
cognitive stressors and bias, but cannot determine causality. Although we examined several
aspects of cognitive load (NEDOCS, patient number, fatigue, business, and stressfulness),
there may be other unmeasured factors, such as the level of complexity in diagnostic
decision making, that may also impact cognitive load in the ED. Finally, the racial makeup
of patients seen during the shift was not measured, and therefore cannot be examined in
relation to post-shift bias. Strengths of our study include assessment of cognitive stressors in
the ED that influence implicit bias using a repeated measures design with a high participant
response rate.

CONCLUSIONS

We did not find greater levels of bias post-shift compared to pre-shift as hypothesized.
However, we provide new evidence that cognitive stressors can increase implicit bias,
including ED overcrowding and caring for more patients during an ED shift. Efforts should
be made to increase awareness of clinicians in the ED about their implicit racial biases,
which are in contrast to their explicit egalitarian attitudes. Moderators of bias such as patient
volume should be taken into consideration in future studies that seek to understand how bias
impacts patient care in the ED, as well as intervention studies that seek to mitigate
disparities in care by addressing provider bias.
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Figure 1. Percentage of Residents with Categories of Implicit Bias Pre- and Post- Pediatric
Emergency Department Shift

Implicit Racial Bias Pre-Shift and Post-Shift.
Figure shows the percentage of residents with each category of IAT scores pre-shift and
post-shift.
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Participant Demographic Characteristic and Shift Cognitive Stressors (n=91)a‘b

Demographic Characteristics

Race, N (%)
Non-Hispanic white
Non-Hispanic black
Hispanic
Asian

Other

Unknown €
Age, yr, mean (SD)
Female sex, N (%)
Specialty, N (%)
Pediatrics
Emergency Medicine
Other
Unknown
Training year, N (%)
1
2
3
4
Unknown
Shift Cognitive Stressors
Current fatigue, mean (SD)
Fatigue during past week, mean (SD)
Busyness of shift, mean (SD)
Stressfulness of shift, mean (SD)
Number of shifts worked past week, mean (SD)
Number of patients cared for, n (%)
0-10
11+
NEDOCS, highest, n (%)
Level 1 (not busy)
Level 2 (busy)

Level 3 (extremely busy,
not overcrowded)

Level 4 (overcrowded)
Level 5 (severely overcrowded)
Level 6 (dangerously overcrowded)

Unknown

67 (73.6)
1(1.1)
4(4.4)

12 (13.2)
5 (5.5)
2(2.2)

28.8 (+2.2)
47 (52.2)

41 (45.1)

32 (35.2)

17 (18.7)
1(1.1)

32(35.2)

34 (37.4)

23 (25.3)
1(1.1)
1(1.1)

5.8 (L5)
47 (2.0)
5.2 (2.0)
42(1.9)
3.8(L8)

55 (60.4)
36 (39.6)

0 (0)
19 (20.9)
48 (52.7)

18 (19.8)
2(2.2)
0(0)
4(4.4)
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Table 1

Abbreviations: y, years; SD, standard deviation; NEDOCS, National Emergency Department Overcrowding Scale
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a . . - - .
Data are based on electronic assessments of 91 of the 106 residents working in a Pediatric Emergency Department between April to June 2013.
b .
Because of rounding, percentages may not total 100.

[ . .
Participant did not answer the question.
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Table 3
Multivariable Linear Model to Determine Associations Between Resident Cognitive

Stressors with Post-Shift Implicit Bias a

Post-Shift
Coefficient  SE 95% ClI

Stressfulness (per 1 unit on a 0-10 scale) 0.03 0.02 -0.01,0.07
Number of Shifts (per 1 shift) -0.01 0.02 -0.05,0.04
Number of Patients > 10 (vs. < 10) 0.06 0.08 -0.10,0.21
NEDOCS (per 1 unit increase in NEDOCS) 0.11 0.05 0.00,0.21%

Abbreviations: SE, standard error; Cl, confidence interval
*
p<0.05

a - . . .
Data are based on multivariable linear models adjusted for practice effect
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