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Abstract

Background: Evidence-based guidelines are often cited as a means of ensuring high quality care
for all patients. Our objective was to assess whether emergency department (ED) adherence to core
evidence-based guidelines differed by patient sex and race/ethnicity and to assess the effect of ED
guideline adherence on patient outcomes by sex and race/ethnicity.

Methods: We conducted a pre-planned secondary analysis of data from a multi-center
retrospective observational study evaluating variation in ED adherence to five core evidence-
based treatment guidelines including: aspirin for acute coronary syndrome, door-to-balloon time
for acute ST-elevation myocardial infarction, systemic thrombolysis for acute ischemic stroke,

Address for Correspondence: Stacy Trent, MD MPH, 777 Bannock Street, Mail Code 0108, Denver, CO, 80204, stacy.trent@dhha.org,
(303) 602-5164 (office), (303) 602-5184 (fax).

Author Contributions:

Study Concept and Design — ST, EH, AG, JH

Acquisition of Data — ST

Analysis and Interpretation of Data — All Authors

Drafting of Manuscript — ST, NG

Critical Revision of Manuscript — All Authors

Statistical Expertise — ST, JH

Acquisition of Funding — ST, EH, AG, JH

Non-Author Contributors / Acknowledgements: Zachary J. Jarou, MD, Michael A. Johnson, MD PhD, Erica Ashley Morse, MD, and
Michael Susalla, MD, all contributed to data acquisition.

Conflicts of Interest:

ST reports grant money to AHRQ and EMF to conduct research conceived and written by ST from Denver Health.
EH reports grant money to NHLBI to conduct research conceived and written by EH from Denver Health

AG reports grant money to NHLBI to conduct research conceived and written by AG from the University of Colorado
JH reports grant money to NIAID and NIDA to conduct research conceived and written by JH from Denver Health.

This article has been accepted for publication and undergone full peer review but has not been through the copyediting, typesetting,
pagination and proofreading process, which may lead to differences between this version and the Version of Record. Please cite this
article as doi: 10.1111/ACEM.14235


https://doi.org/10.1111/ACEM.14235

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Trent et al. Page 2

antibiotic selection for inpatient pneumonia, and early management of severe sepsis / septic shock.
This study was performed at six hospitals in Colorado with heterogeneous and diverse practice
environments. Hierarchical generalized linear modeling was used to estimate adjusted associations
between ED adherence and patient sex and race/ethnicity while controlling for other patient,
physician, and environmental factors that could confound this association.

Results: 1,880 patients were included in the study with a median age of 62 years (IQR 51-74).
Males and non-Hispanic whites comprised 59% and 71% of the cohort respectively. While
unadjusted differences were identified, our adjusted analyses found no significant association
between ED guideline adherence and sex or race/ethnicity. Patients who did not receive guideline
adherent care in the ED were significantly more likely to die while in the hospital (OR 2.0, 95%
Cl 1.3-3.2).

Conclusions: Long-standing, nationally reported evidence-based guidelines can help eliminate
sex and race/ethnicity disparities in quality of care. When providers know their care is being
monitored and reported, their implicit biases may be less likely to impact care.

INTRODUCTION

Evidence-based guidelines are often cited as a means to improve quality and decrease
variation in care - making it more likely that patients will be cared for in the same

manner regardless of where or by whom they are treated.? As such, one significant benefit
of evidence-based guidelines is that they may improve patient outcomes and minimize
disparities in care. Evidence of disparities in quality of care, including emergency care,

is well documented in the literature.? Patient sex and race/ethnicity have been shown to

be associated with disparate emergency care across a wide range of diagnoses including:
chest pain and acute coronary syndrome, stroke, traumatic brain injury, headache, and pain
management.3-2 However, much of this literature is almost two decades old and predates
landmark studies that have resulted in evidence-based treatment guidelines that have become
standard of care for many diseases treated in the emergency department (ED).

Emergency care for acute coronary syndrome (ACS), ST-elevation myocardial infarction
(STEMI), sepsis, acute ischemic stroke, and pneumonia is highly standardized due to

the presence of publicly reported evidence-based guidelines for these diseases. As such,
adherence to guideline recommended care for these diseases provides an ideal lens to
reexamine disparities and inequities in the quality of emergency care. Given prior evidence
of sex and race/ethnicity disparities in quality of emergency care, we hypothesize that sex
and race/ethnicity disparities will continue to be present in the quality of emergency care.
Thus, the primary objectives of this study are to assess whether ED adherence to core
evidence-based treatment guidelines differ by patient sex and race/ethnicity and to assess the
effect of ED guideline adherence on patient outcomes by sex and race/ethnicity.

METHODS
Study Design

We conducted a pre-planned secondary analysis of data from a multi-center retrospective
observational study evaluating variation in ED adherence to five core evidence-based
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treatment guidelines including: aspirin for ACS, door-to-balloon time for acute STEMI,
systemic thrombolysis for acute ischemic stroke, antibiotic selection for inpatient
pneumonia, and early management of severe sepsis or septic shock.10: 11 The institutional
review boards at each participating hospital approved the study with a waiver of consent.

Study Setting and Population

This study was performed at six hospitals in Colorado with heterogeneous and diverse
practice environments that represent the main types of EDs including: (1) an urban academic
safety-net ED; (2) a suburban academic quaternary care ED; and (3) urban, suburban, and
rural community EDs (Table S1). Each ED was staffed by board-certified or board-eligible
emergency physicians at all times. While the safety-net and quaternary care hospitals share
emergency medicine resident physicians, attending emergency physicians are unique to each
hospital.

Consecutive adult patients were identified retrospectively by any hospital discharge ICD-9
codes for ACS (410.xx, 411.1), STEMI (410.xx, except 410.7), acute ischemic stroke (434),
pneumonia (481-486.xx), or severe sepsis / septic shock (785.52, 995.92).12-15 |n the event
that the same patient had multiple relevant ICD-9 codes (e.g. septic shock and pneumonia;
STEMI and ACS), the ICD-9 code listed first was used. Investigators initially obtained a
list of consecutive patients with these ICD-9 codes from the safety-net, quaternary care,
and one community hospital with patient encounters occurring between January 2011 and
December 2012. The study was then expanded to three additional community hospitals

in order to increase generalizability. Investigators, similarly, obtained a list of consecutive
patients from these hospitals with patient encounters occurring between January 2014 and
December 2014.

Each chart was screened by a physician abstractor for inclusion using the following criteria:
(1) a discharge diagnosis in the medical record of ACS, STEMI, acute ischemic stroke,
pneumonia, severe sepsis / septic shock; (2) admission to the hospital from the ED; and

(3) diagnosis or initiated treatment of the disease in the ED. Exclusion criteria were age
<18 years, repeat visits by the same patients within each discharge diagnosis, and patients
transferred from another facility as the initial management would not have occurred in the
included EDs.

Data Collection

The following patient factors were collected from each hospital’s administrative database:
demographics (age, sex, and race/ethnicity), primary health insurance, primary language,
and chief complaint, and admitting hospital unit (intensive care vs floor). Patient race/
ethnicity was stratified into three primary groups: non-Hispanic white, Hispanic, and non-
Hispanic black. All other race/ethnicity groups (e.g. Asian, Pacific Islander, and American
Indian) were collapsed into an “Other” group. Patient chief complaints were stratified into
three groups (typical, associated, and other) based on how typical the complaint was for the
diagnosis. Stratification of chief complaints into three groups was defined by the lead and
senior author based on frequency and specificity of the chief complaint for the diagnosis
(Table S2). Additionally, the name of the primary emergency physician was collected along
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with his or her sex and years of experience - defined as the number of years of independent

practice at the time the patient was seen (i.e. years following completion of residency
training). Finally, we collected the following environmental characteristics: time of day, day
of week, and hospital. Missing data were abstracted directly from the patient’s medical
record when available and when unavailable were recorded as missing. All remaining
characteristics were obtained directly from the medical record.

Structured medical record abstraction was performed using established, standard
methodology.16-18 To maximize validity and reliability of the medical record abstraction
process, we used the following methodologies: (1) physician abstractors, blinded to the
purpose of the study, to ensure expert familiarity with medical records and documentation;
(2) abstractors trained by the lead author using a set of test cases to standardize approaches;
(3) use of a previously developed and refined closed-response data collection instrument;
(4) performance of 10 pilot reviews, using actual cases sampled from each hospital but

not included for analysis in order to gain familiarity with the process of abstraction for
each hospital’s medical record system; (5) re-abstraction of a 15% random sample of
included cases to estimate inter-rater reliability of the primary outcome, with the intention
of performing re-abstraction with adjudication of 100% of the cases if kappa was <0.8;

and (6) routine oversight of the abstractor team by the lead author, who was also available
throughout the data collection process to address questions and problems that occurred.16: 17
Using a structured data collection form, abstractors documented the presence of all pre-
specified variables necessary to assess adherence with each guideline as well as patient,
physician, and environmental characteristics that had been shown to be associated with
guideline adherence.19-22

The primary outcome was ED adherence (e.g. binary — yes/no) to the respective guideline
for ACS, STEMI, acute ischemic stroke, inpatient pneumonia and sepsis as written or
endorsed by the American Heart Association, American Stroke Association, the Infectious
Disease Society of America/American Thoracic Society (IDSA/ATS), or the Surviving
Sepsis Campaign (SSC), respectively.23-27 Table 1 describes how ED adherence was
determined for each guideline. Secondary outcome was in-hospital mortality (e.g. binary
—yes/no).

Data Management and Statistical Analyses

All data management and statistical analysis were performed using SAS Enterprise Guide
Version 7.1 (SAS Institute, Inc., Cary, NC). Descriptive statistics were calculated for

all variables. Continuous data were reported as medians with interquartile ranges and
categorical variables as proportions with 95% confidence intervals (Cls). Chi-square test
was used to test the a priori hypothesis that a significant difference in ED adherence

existed between sex or race/ethnicity groups. Additionally, we examined unadjusted race/
ethnicity differences by collapsing all minority race/ethnicity groups to examine differences
between non-Hispanic whites and minorities. Where applicable, a percent difference with
95% Cls were provided. A p-value < 0.05 was considered statistically significant. Inter-rater
reliability on the outcome variable was assessed using Cohen’s kappa. A random sample of
15% of included cases were reabstracted with near perfect agreement (x = 0.97).
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Unadjusted logistic regression was used to estimate the association of each patient,
physician, and environmental variable with ED guideline adherence. Hierarchical
generalized linear modeling using the SAS GLIMMIX Procedure was used to estimate
adjusted associations between ED adherence and patient sex and race/ethnicity while
adjusting for other patient, physician, and environmental factors that could confound

this association. Models were developed by first creating a full model followed by
dropping variables found to be collinear. Hospital was included as a random effect. Effect
modification, using interaction terms, was assessed for chief complaint by sex, chief
complaint by race/ethnicity, chief complaint by language, sex by race/ethnicity, insurance
by race/ethnicity, physician sex by patient sex, and physician sex by patient race/ethnicity.
Each interaction was assessed in a limited generalized linear mixed model that examined the
effect of two independent variables and their interaction term on ED guideline adherence.
Interaction terms were included in the full model if they were found to be significant in
the limited model (p-value <0.05). Similarly a hierarchical generalized linear model was
used to estimate the association between patient demographics (i.e. sex and race/ethnicity)
and in-hospital mortality while adjusting for ED guideline adherence, insurance, admitting
diagnosis, and admitting hospital unit (i.e. intensive care vs floor), which was used as

a surrogate for illness severity. An unadjusted sensitivity analysis was used to assess

the temporal relationship between in-hospital mortality and guideline adherence stratified
by diagnosis. As this study is a pre-planned secondary analysis, a specific sample size
estimation was not conducted.

RESULTS

A total of 1,880 patients were included in the study. Table 2 describes the characteristics of
the patients. The median age was 62 years (IQR 51-74), and males comprised 59% of the
cohort. Patients were primarily non-Hispanic white (71%), spoke English (89%), and were
insured by Medicare (45%). Overall, ED adherence to these five core guidelines was 72.2%
(95% CI: 70.2-74.2%). Adherence to each guideline differed significantly with adherence
ranging from 96% (95% CI: 94-98%) for systemic thrombolysis for acute ischemic stroke to
50% (95% ClI: 46-55%) for sepsis (p<0.001).

Table 3 describes unadjusted adherence by sex and race/ethnicity with each guideline broken
down into the components comprising adherence. Females were less likely than males

to receive aspirin or clopidogrel in the ED in the setting of ACS (p =0.03; difference
=-10.1%, 95% CI: —=19.7% to —1.1%), accounting for documentation of doses taken
within 24 hours of arrival to the hospital (i.e. home or ambulance). After accounting for
documented contraindications to anti-platelet agents (e.g. allergy, active bleeding, known
platelet disorder), overall adherence to the ACS CPG was significantly different by sex
(difference = —8.4%, 95% CI: —17.7% to —0.14%). Additionally, we found significant
differences in the proportion of septic patients by race/ethnicity who received antibiotics
within 3 hours of ED arrival (p=0.02). Compared to non-Hispanic whites, minorities as

a group were less likely to receive antibiotics within 3 hours of ED arrival (difference
=-13.5%, 95% CI: -22.7 to —4.5%). Lastly, while there was no significant difference
between all four race/ethnicity groups, non-Hispanic whites were less likely than minorities
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as a group to receive guideline concordant antibiotics in the ED when being admitted for
pneumonia (difference = —10.9%, 95% CI: -20.0% to —1.0%).

In Table S2, we further examined the association of patient sex and race/ethnicity on
guideline adherence. We stratified patients into four sex and race/ethnicity categories (i.e.
non-Hispanic white males, minority males, non-Hispanic white females, and minority
females). We found no difference between ED guideline adherence and patient sex/race/
ethnicity categories. However, we did find significant differences in receipt of components
of the sepsis guideline. Minority males were 12.2% less likely (95% CI: —23.1 to —3.7%)
to have lactate measured in the setting of severe sepsis/shock as compared to non-Hispanic
white males. Similarly, minorities of both sexes were less likely to receive antibiotics as
compared to non-Hispanic white males. Minority females were 17.2% less likely (95% CI:
-29.4 to —5.2%) and minority males were 14.1% less likely (95% CI: —27.2 to —1.8%) to
receive antibiotics within 3 hours of presentation of severe sepsis/shock.

In our adjusted model (Table 4), no significant associations between ED guideline adherence
and patient sex or race/ethnicity were identified. Chief complaint was the only variable
found to be significantly associated with ED guideline adherence. Patients were more

likely to receive adherent care in the ED if they presented with chief complaints that were
typical for the diagnosis. Random effect of hospital accounted for 8.6% of the variability of
adherence seen in our study (ICC = 0.086). No interactions were included in the full model
as none were found to be significant. However, all interactions and the p-value for the fixed
effect of the interaction are listed in the footer of Table 4.

In our adjusted model of in-hospital mortality (Table 5), patients who did not receive
guideline adherent care in the ED were significantly more likely to die while in the hospital
(OR 2.0, 95% CI 1.3-3.2). Additionally, patient age and illness severity (i.e. admitting
hospital unit) were significantly associated with in-hospital mortality. While females were
no more likely to die than males, patients of Asian, Pacific Islander, and American Indian
race/ethnicity (e.g. Other category) were significantly more likely to die in the hospital

as compared to non-Hispanic whites (OR 2.7, 95% CI 1.2-6.1). Patients admitted with
pneumonia were less likely to die while hospitalized than patients admitted for severe
sepsis/septic shock (OR 0.1, 95% CI 0.03-0.5). Given that the pneumonia cohort does not
include sepsis secondary to pneumonia, this finding is not surprising. Lastly, in Table S4 and
Figure S1, we examined the temporal relationship of inhospital mortality and ED guideline
adherence. In-hospital mortality was significantly associated with ED guideline adherence
later in the hospital course.

DISCUSSION

In our multicenter study of adherence to core evidence-based guidelines in 6 diverse EDs
in Colorado, we did not identify sex or race/ethnicity disparities in ED guideline adherence.
Patient chief complaint was the only independent variable significantly associated with

ED guideline adherence. Patients who presented with complaints that were typical for the
diagnosis were more likely to received guideline adherent care in the ED than patients who
presented with complaints that were less typical of the diagnosis. Additionally, we found
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that lack of guideline adherent care in the ED was associated with in-hospital mortality. To
our knowledge, this is the first study to examine whether sex and race/ethnicity disparities
exist in the emergent treatment of multiple core diseases in the ED. In addition, our study
provides a more contemporary analysis of sex and race/ethnicity disparities in the emergent
treatment of these disease as much of the published literature on these topics are more than a
decade old.

Evidence of health and healthcare disparities by sex and race/ethnicity are well documented
in the literature.2 However, literature on disparities in the quality of evidence-based
emergency care are less prevalent and often bundled within care that spans both emergency
department and inpatient care, making it difficult to extrapolate where differential care
occurs. The primary example of disparate emergency care in the U.S. is seen in
cardiovascular care where decades of data from the Get With the Guidelines registry

have shown a persistent, yet improving, gap in door-to-balloon times for females with
STEMI as compared to males.28-30 |n sepsis, one single-center study in the U.S. has shown
that females with sepsis were more likely to have delays to antibiotics as compared to
males.3L: 32 |n stroke, data from the National Inpatient Sample shows that minorities are
less likely than non-Hispanic whites to receive tPA in the setting of acute ischemic stroke.
However, this disparity does not adjust for a patient’s eligibility for tPA. 10, 33, 34 Lastly
in pneumonia, non-Hispanic blacks have been shown to be less likely to receive guideline-
adherent antibiotics in the ED as compared to non-Hispanic whites, but this finding did not
persist after adjusting for case-mix.3°

Our study adds to the literature on disparities in quality of care by providing a more
contemporary and broader look at disparities in quality of emergency care across multiple
diseases by sex and race/ethnicity. Several reasons could explain our findings. First,

in contrast to studies utilizing national or claims databases, our study allowed for the
identification of patient factors (e.g. patient eligibility and patient preferences) that impact
guideline adherence. Although large national databases provide a wealth of information

on a large cohort of patients, they often emphasize breadth over depth of information,
resulting in findings that appropriately identify health and healthcare disparities but cannot
assess for disparities in quality of care. If patients are not eligible for specific treatments
due to contraindications that are stipulated in the guideline or if patients decline care

for personal reasons, then guideline adherent care has still been provided to the patient.
Without chart review, these patient factors are almost impossible to consider. Second, our
study examined for disparities in quality of emergency care in the context of diseases with
objective, evidence-based treatment guidelines. This contrasts with studies that have shown
disparities in the ED for conditions where more subjective judgment is involved such as
headache and pain.>: © 36 Our findings likely reflect a growing acceptance and knowledge of
these guidelines leading to improvements in care and reduction in disparities.

While our study found no sex or race/ethnicity disparities in the quality of emergency

care provided for these 5 core diseases, this does not mean that health and health care
disparities for these diseases do not exist. Centuries of structural sexism and racism have led
to numerous disadvantages in the social determinates of health, access to and use of health
care for females and minorities — often resulting in delays in both preventive and acute
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care that impact outcomes. An important finding from our study may be that long-standing,
nationally reported guidelines can help eliminate sex and race/ethnicity disparities in quality
of care. When a clear standard of care has been established and physicians know their care
is being monitored and reported, even if in aggregate, their implicit biases may be less
likely to impact care. While we did not identify race/ethnicity or sex disparities in guideline
adherence in our adjusted model, we did find significant unadjusted differences in various
components of these guidelines, which necessitate further research with larger sample sizes.

LIMITATIONS

Several limitations should be considered when interpreting our results. First, the use

of discharge 1CD-9 codes to identify ED patients is limited because hospital discharge
diagnoses may not be relevant to the reasons for admission from the ED. Consequently,
using discharge ICD-9 codes was coupled with direct chart review to ensure the sample only
represented patients with the diagnoses of interest, who were admitted to the hospital from
the ED specifically for these diagnoses. However, we may have missed some sepsis patients
who were not coded as such. Additionally, including hospital admission as an inclusion
criterion may have excluded patients who died in the ED, had an unknown disposition,

or were discharged from the ED. Limiting patients to those who were admitted helped
limited chart reviews to patient who were most likely to truly have the disease and in whom
the guideline recommended care could actually have been enacted. Second although we
abstracted a comprehensive list of potential patient, physician, and environmental factors
that have been shown to be associated with guidelines in other studies, additional variables,
such as physician race/ethnicity, may have been left out of the model, a known limitation

of retrospective and particularly secondary analyses. We used admitting hospital unit as

a proxy for illness severity. The use of a more robust illness severity score may have
resulted in a more specific variable for illness severity. While we abstracted comorbidities
specific to each disease, we did not abstract a comprehensive comorbidity index that could
have been applied across all these diseases, which is an important missing variable in our
in-hospital mortality model. Lastly, this study only includes hospitals in Colorado. Although
we included multiple different hospital types with unique provider groups and hospital
systems, patients and practice patterns may not be generalizable to other states.

CONCLUSIONS

In our retrospective, multi-center study of ED patients presenting for 5 core diseases

with established, evidence-based treatment guidelines, we found no sex or race/ethnicity
disparities in guideline adherence. Moreover, use of guideline adherent care in the ED was
associated with decrease in in-hospital mortality. These findings suggest that guidelines,
particularly publicly reported ones, can help mitigate disparities and improve outcomes for
all patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1:

Description of ED Quality Measures

Page 12

Quality Measures

Numer ator

Denominator

Acute Coronary
Syndrome

Aspirin Given in ED

Aspirin given in ED OR Plavix given in ED if patient has
allergy to Aspirin OR documentation of Aspirin or Plavix
taken within 24 hours OR documented contraindication OR
patient refusal

ST Elevation Myocardial Infarction

Time to PCI

Acute I schemic Stroke

Time to Thrombolytics

Inpatient Pneumonia

Guideline Concordant
Parenteral Antibiotics

Sepsis
3 Hour Surviving Sepsis
Bundle

PCI within 90 minutes of arrival to a STEMI receiving
center OR PCI within 120 minutes of arrival to a STEMI
referral center OR documented contraindication OR patient
refusal

tPA administered within 4.5 hours of symptom onset OR
documented contraindication OR patient refusal

Parenteral antibiotics given in ED OR documented
contraindication OR patient refusal

Lactate measured AND Blood cultures obtained before
antibiotics AND Antibiotics given AND 30mL/kg IV fluid
given (if lactate > 4 or SBP < 90 or MAP < 65) within 3
hours of ED arrival

Patients in whom ED provider suspected ACS and
ordered an ECG and troponin AND the patient had
an abnormal troponin or ischemic ECG changes in
ED OR patient was primarily admitted from ED for
ACS, chest pain or rule-out ACS.

All ED patients with ST-elevation on ECG
concerning for acute Ml

All ED patients with symptoms of an acute
ischemic stroke

All ED patients with radiographic documentation
of pneumonia on ED chest xray or CT OR ED
treatment due to documented clinical suspicion for

Lk
pneumonia

All ED patients with 2 SIRS criteria, suspected
infection, and at least one marker of end organ
dysfunction

Abbrev: ED=emergency department; ACS=acute coronary syndrome; ECG=electrocardiogram;

PCl=percutaneous coronary intervention; MI=myocardial infarction; tPA=tissue plasminogen activator; CT=computerized tomography; SBP =
systolic blood pressure; MAP = mean arterial pressure; SIRS=systemic inflammatory response syndrome

*
does not include antibiotics given for COPD exacerbation without pneumonia
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Table 2:

Patient, Physician, and Environmental Characteristics and Their Unadjusted Associations with ED Adherence
to Clinical Practice Guidelines
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Char acteristics (N=1880) n (%) ED Adherence (n=1358) n (%) | Unadjusted OR (95% CI)
Age (years)

18-39 146 (7.8) 95 (65.1) 0.8 (0.5-1.3)

40-59 679 (36.1) 490 (72.2) 1.0 (0.7-1.3)

60-79 760 (40.4) 557 (73.3) Ref

>80 295 (15.7) 216 (73.2) 1.0 (0.7-1.4)
Gender

Male 1113 (59.2) 818 (73.5) Ref

Female 767 (40.8) 540 (70.4) 0.9 (0.7-1.1)
Race/Ethnicity

Non-Hispanic White 1184 (63.0) 844 (71.3) Ref

Hispanic 411 (21.9) 302 (73.5) 1.1 (0.8-1.5)

Non-Hispanic Black 212 (11.3) 158 (74.5) 1.1(0.8-1.6)

Other 70 (3.7) 51 (72.9) 1.2 (0.6-2.2)

Missing 3(0.2) 3(100) -
Language

English 1668 (88.7) 1204 (72.2) Ref

Spanish 168 (8.9) 118 (70.2) 0.9 (0.6-1.3)

Other 44 (2.3) 36 (81.8) 2.0 (0.8-4.9)
Primary Health Insurance

Medicare 849 (45.2) 608 (71.6) 0.9 (0.6-1.2)

Medicaid 253 (13.5) 167 (66.0) 0.8 (0.5-1.2)

Uninsured 390 (20.7) 290 (74.4) 1.0 (0.7-1.5)

Commercial 346 (18.4) 263 (76.0) Ref

Other Source 42 (2.2) 30 (71.4) 0.8 (0.3-1.8)
Time of Day

Morning (6a-11:59am) 570 (30.3) 432 (75.8) Ref

Afternoon (Noon-5:59pm) 679 (36.1) 476 (70.1) 0.7 (0.6-0.98)

Evening (6pm-11:59pm) 427 (22.7) 309 (72.4) 0.9 (0.6-1.3)

Night (Midnight-5:59am) 204 (10.9) 141 (69.1) 0.8 (0.5-1.2)
Day of Week

Weekday 1235 (65.7) 897 (72.6) Ref

Weekend (Fri 6pm-Mon 6am) | 645 (34.3) 461 (71.5) 0.9 (0.7-1.2)
Chief Complaint

Typical for Disease 1040 (55.3) 861 (81.7) Ref

Associated with Disease 664 (35.3) 400 (59.6) 0.4 (0.3-0.5)

Other 176 (9.3) 97 (62.6) 0.5(0.3-0.7)
ED Physician Experience

0-4 Years 698 (37.1) 515 (73.7) Ref
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Char acteristics (N=1880) n (%) ED Adherence (n=1358) n (%) | Unadjusted OR (95% CI)
5-9 Years 510 (27.1) 355 (69.6) 0.9 (0.7-1.3)
10-14 Years 430 (22.9) 317 (73.7) 1.1 (0.8-1.6)
>15 Years 241 (12.8) 171 (71.0) 1.0 (0.6-1.5)
Missing 1(0.1) 1(100) -

ED Physician Sex
Male 1218 (64.8) 862 (70.8) Ref
Female 661 (35.2) 495 (74.9) 1.2 (0.9-1.6)
Missing 1(0.1) 1 (100) -

Hospital Type
Quaternary 585 (31.1) 442 (75.5) Ref
Community 710 (37.8) 499 (70.3) 0.6 (0.4-0.9)
Safety-net 585 (31.1) 417 (71.3) 0.7 (0.4-1.1)

Abbreviations: OR = odds ratio; Cl = confidence interval
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Generalized Linear Effects Model of ED Guideline Adherence

Characteristics (N=1876)*

Adjusted OR (95% ClI)

Age
Female Sex
Race/Ethnicity
Non-Hispanic White
Hispanic
Non-Hispanic Black
Other
Language
English
Spanish
Other
Primary Health Insurance
Medicare
Medicaid
Uninsured
Commercial
Other Source
Time of Day
Morning (6a-11:59am)
Afternoon (Noon-5:59pm)
Evening (6pm-11:59pm)
Night (Midnight-5:59am)
Chief Complaint
Typical for Disease
Associated with Disease
Other
Female Physician Sex
Hospital Type
Quaternary
Community

Safety-net

1.00 (0.99-1.01)
0.9 (0.7-1.1)

Ref
1.3 (0.8-2.0)
1.1 (0.6-1.9)
0.8 (0.3-1.8)

Ref
0.8 (0.5-1.3)
2.6 (0.8-8.2)

0.9 (0.6-1.3)

0.8 (0.5-1.3)

0.8 (0.6-1.3)
Ref

0.7 (0.3-1.7)

Ref
0.7 (0.6-1.0)
0.9 (0.7-1.3)
0.8 (0.5-1.2)

Ref
0.3(0.2-0.5)
0.5 (0.3-0.8)
1.2 (0.9-1.6)

Ref
0.6 (0.4-1.0)
0.7 (0.4-1.2)

Abbreviations: OR = odds ratio,confidence interval; Ref =reference

Table 4.

Page 17

14 patients were excluded from the model - 3 for missing race/ethnicity and 1 for missing physician sex. Interactions evaluated but not included
in model: Complaint*Race/Ethnicity (p=0.14), Complaint*Sex (p=0.96), Complaint*Language (did not converge), Complaint*Insurance (p=0.88),

Sex*Race/Ethnicity (p=0.38), Physician_Sex*Patient_Sex (p=0.08), Physician_Sex*PatientRace/Ethnicity (p=0.06)
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Table 5:

Multivariable Model of In-Hospital Mortality, adjusted for clustering by hospital

N = 1875 | N (%) | In-Hospital Mortality (n, %) | Adjusted OR (95% CI)
Age* | 62 (15.8) | 100 (5.3) | 1.02 (1.005-1.04)
Sex
Male | 1109 (59.2) 68 (6.1) Ref
Female 766 (40.9) 31(41) 0.7 (0.4-1.0)
Race/Ethnicity
Non-Hispanic White | 1183 (63.1) 63 (5.3) Ref
Hispanic 410 (21.9) 20 (4.9) 0.8 (0.5-1.4)
Non-Hispanic Black 212 (11.3) 7(3.3) 0.6 (0.3-1.4)
Other 70 (3.7) 9(12.9) 2.7(1.2-5.9)
Insurance
Private 344 (18.3) 12 (12.0) Ref
Medicare 849 (45.2) 50 (50.0) 1.9 (0.9-3.9)
Medicaid 253 (13.5) 15 (15.0) 2.7 (1.2-5.9)
Uninsured 389 (20.7) 21(21.0) 22(1.01-4.7)
Other 42 (2.2) 2(2.0) 1.5(0.3-7.3)
Admitting Disease
Acute Coronary Syndrome 351 (18.7) 17 (4.8) 0.7 (0.4-1.4)
Acute Ischemic Stroke 351 (18.7) 14 (4.0) 0.9 (0.4-1.8)
Pneumonia 414 (22.1) 2(0.5) 0.1 (0.03-0.5)
Severe Sepsis/Shock 413 (22.0) 38(9.2) Ref
STEMI 346 (18.5) 28(8.1) 0.8 (0.4-1.3)
Admitting Hospital Unit
Floor 977 (52.1) 14 (1.4) Ref
ICU 898 (47.9) 85(9.5) 5.6 (3.0-10.3)
Guideline Adherent ED Care
Yes | 1353 (72.2) 58 (4.3) Ref
No 522 (27.8) 41 (7.9) 1.9(1.2-3.0)

Page 18

Abbrev: OR=0dds ratio; Cl=confidence interval; Ref=reference; ED=emergency department; STEMI = ST-elevation Myocardial Infarction; ICU =

intensive care unit

f5 patients removed from model due to lack of race/ethnicity data (3) or in-hospital mortality data due to transfer to another hospital (2)

*
Age is presented as mean (standard deviation)
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