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Abstract

Background: Prior studies have reported racial disparities in survival from out-of-hospital cardiac arrest (OHCA). However, these studies did not

evaluate the association of race with OHCA course of care and outcomes. The purpose of this study was to evaluate racial disparities in OHCA airway

placement success and patient outcomes in the multicenter Pragmatic Airway Resuscitation Trial (PART).

Method: We conducted a secondary analysis of adult OHCA patients enrolled in PART. The parent trial randomized subjects to initial advanced airway

management with laryngeal tube or endotracheal intubation. For this analysis, the primary independent variable was patient race categorized by

emergency medical services (EMS) as white, black, Hispanic, other, and unknown. We used general estimating equations to examine the association of

race with airway attempt success, 72-h survival, and survival to hospital discharge, adjusting for sex, age, witness status, bystander cardiopulmonary

resuscitation (CPR), initial rhythm, arrest location, and PART randomization cluster.

Results: Of 3002 patients, EMS-assessed race as 1537 white, 860 black, 163 Hispanic, 90 other, and 352 unknown. Initial shockable rhythms (13.8%

vs. 21.5%, p < 0.001), bystander CPR (35.6% vs. 51.4%, p < 0.001), and survival to hospital discharge (7.6% vs. 10.8%, p = 0.011) were lower for black

compared to white patients. After adjustment for confounders, no difference was seen in airway success, 72-h survival, and survival to hospital

discharge by race.

Conclusions: In one of the largest studies evaluating differences in prehospital airway interventions and outcomes by EMS-assessed race for OHCA

patients, we found no significant adjusted differences between airway success or survival outcomes.
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Introduction

Out-of-hospital cardiac arrest (OHCA) remains a significant cause of
morbidity and mortality in the United States.1 Evidence suggests that
survival from OHCA is worse for black and Hispanic patients
compared to white patients.2�7 Part of this disparity in survival may
be due to lower rates of bystander cardiopulmonary resuscitation
(CPR), witnessed arrests, and initial shockable rhythms,7�10 all
differences that may be attributable to socioeconomic disparities.
However, it is also important to consider bias of treating personnel as a
potential factor for these differing outcomes.

Implicit bias, also known as unconscious bias, represents
alterations in how someone thinks and reacts without overt or explicit
awareness that they are doing so. This type of bias is present even in
split-second decisions, and since the person possessing the bias
remains unaware, it may be more pervasive and covert than explicit
bias. In studies of health care professionals, provider implicit biases
are broadly present in favor of white patients.11,12 Implicit biases may
also affect how providers react to patients in the emergency care
context. Understanding whether clinical interventions by EMS
providers and patient outcomes vary by patient race may inform
future studies and methods to address racial disparities.

Prehospital interventions for OHCA include chest compressions,
defibrillation, pharmacological therapies, and airway management.
Despite the importance of airway management for OHCA, there are no
studies examining racial differences in prehospital airway interven-
tions. These critical interventions are time-sensitive and, in the
stressful environment of an active cardiac arrest, providers may be
susceptible to biases. The Pragmatic Airway Resuscitation Trial
(PART) examined the effect of initial airway strategy comparing OHCA
outcomes for laryngeal tube insertion (LT) with endotracheal
intubation (ETI).13 In this trial, detailed airway information including
timing of airway attempt, success rates, and number of attempts was
recorded in addition to perceived race by the prehospital team (EMS-
assessed race). Our primary goal is to examine differences in airway
success and patient outcomes by EMS-assessed race for adult OHCA
patients.

Methods

Study design

We performed a secondary analysis of data from the Pragmatic
Airway Resuscitation Trial. The Institutional Review Boards at the
participating sites and institutions approved this protocol under federal
rules for conduction of research under Exception From Informed
Consent. This post-hoc analysis was planned after the primary results
of PART were known and published.13

Study setting

PART included 27 EMS agencies in Birmingham (AL), Dallas-Fort
Worth (TX), Milwaukee (WI), Pittsburgh (PA), and Portland (OR). The
study was conducted from December 2015 through October 2017.

Patient population

PART included adults aged 18 years or older with non-traumatic out-
of-hospital cardiac arrest treated by the participating EMS agencies

listed above. Exclusion criteria included presence of a preexisting
tracheostomy, do-not-resuscitate orders, an advanced airway
established prior to EMS arrival, a left-ventricular assist device, a
do-not-enroll bracelet, major bleeding, obvious asphyxial cause of
arrest, interfacility transports, and traumatic etiology of arrest.

Intervention

The primary intervention for PART was an initial airway management
strategy of laryngeal tube (LT) or endotracheal intubation (ETI). A
subset of patients did not receive either of these interventions and had
bag-valve-mask ventilation only (BVM-only).

Variables

Prehospital personnel recorded patient demographics including the
patient age, sex (male or female), and race. Race was based on a
check box and could include checking “unknown.” This was recorded
in a single “race/ethnicity” section. For the purposes of this analysis,
Hispanic was included as a race variable with black, white, other, and
unknown. EMS providers rarely checked more than one race/ethnicity
box. In seven instances of 3002 patients, EMS personnel checked
Hispanic in addition to another “race/ethnicity” box, and for these
patients they were grouped into the Hispanic category. In one other
instance EMS personnel checked two “race/ethnicity” boxes, of which
neither were Hispanic, and this individual was included in the “other”
category. Arrest intervention details were collected from the
prehospital medical record while hospital outcomes and additional
demographic data were obtained from a review of hospital records for
transported patients.

During PART, trained research assistants entered the variables
into an electronic database and each site underwent periodic audits of
data entry. Additionally, the data entry forms were constructed to have
multiple integrated logic checks to assure higher-quality data.

Outcomes

The primary outcomes for this study were: prehospital airway success,
72-h survival, and survival to hospital discharge.

Statistical analysis

We used descriptive statistics to characterize the sample. We
calculated the accuracy for EMS classified race via Kappa score by
comparing EMS classified race to the hospital demographic
information, limited to those transported and excluding those with
race unknown. For the multivariable analyses, we used a generalized
estimating equation (GEE) with a cluster term for the PART
randomization clusters. The PART randomization clusters were
stratified by site and included entire EMS agencies. Across the 5 sites
there were 27 total agencies divided into 13 clusters, ranging from 2 to
4 clusters per site. There were two multivariable analyses performed.
The first evaluated the association between race (categorical) and
airway success (binary) adjusting for age, sex, type of airway
attempted, and arriving service level. The second evaluated the
association between race (white or black) and survival to 72-h
controlling for age, sex, witnessed status, bystander CPR, initial
rhythm, and arrest location. For this analysis, only white and black
patients were compared due to insufficient numbers of patients with
other EMS-assessed races and complete covariates. This second
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multivariable analysis was repeated with survival to hospital discharge
as the dependent variable. The controlling variables were selected a
priori as they were believed to be associated with the outcome but not
on any potential causal pathway between race and the outcome of
interest.

Results

Of the 3004 adult OHCA patients included in PART, 3002 had
available EMS-assessed race data entered (including unknown) and
formed the primary sample for analysis. There were 1537 white, 860
black, and 163 Hispanic patients with an additional 90 patients with
race classified as other, which included American-Indian, Alaska
Native, Asian, Native Hawaiian, and Pacific Islander, and 352 patients
with unknown race. Characteristics of this primary sample are
summarized in Table 1. Notable differences include lower rates of a
shockable initial rhythm and bystander CPR among black patients
compared to patients with race classified as white, Hispanic, other, or
unknown. In addition, there were notable differences by racial
composition among the five study sites.

The EMS-assessed race demonstrated good agreement (Kappa
score = 0.88 (95% CI 0.86, 0.90) with the hospital determination of
race in the subset of patients who were transported to a receiving
facility and excluding those with unknown race (Table 2). Misclassifi-
cation of race by EMS providers compared to hospital race occurred in

6.6% of cases, and for 5.2% and 3.2% of white and black patients,
respectively. We did not have medical examiner or funeral home data
on the confirmed race of patients who died in the field and were not
transported to a hospital to make comparisons to EMS-assessed race
for all treated individuals.

Resuscitation characteristics by EMS-assessed patient race are
listed in Table 3. Compared to white patients, black and Hispanic
patients had similar rates of initial airway attempt success, time from
arrival to CPR, and time from arrival to initial airway attempt. There
were minimal differences in time from start of airway attempt to
success or abandonment. The proportion of patients transported was
also similar between patients regardless of race.

Table 1 – Patient characteristics by EMS-assessed race (n = 3002).

White Black Hispanic Other Unknown
n 1537 860 163 90 352

Age, median (IQR)a 65.0 (24.0) 62.0 (20.0) 59.0 (29.5) 65.0 (24.8) 65.0 (24.5)
Sex, male, n (%)b 979 (63.7%) 465 (54.1%) 104 (63.8%) 63 (70.0%) 218 (61.9%)
Initial rhythm, n (%)
VT/VF 330 (21.5%) 119 (13.8%) 29 (17.8%) 19 (21.1%) 74 (21.0%)
PEA 308 (20.0%) 204 (23.7%) 28 (17.2%) 13 (14.4%) 63 (17.9%)
Asystole 716 (46.6%) 430 (50.0%) 89 (54.6%) 49 (54.4%) 160 (45.5%)
No shock advisedc 141 (9.2%) 91 (10.6%) 11 (6.7%) 5 (5.6%) 47 (13.4%)
Cannot determine 42 (2.7%) 16 (1.9%) 6 (3.7%) 4 (4.4%) 8 (2.3%)

Witness status
EMS, n (%) 167 (10.9%) 113 (13.1%) 24 (14.7%) 9 (10.0%) 45 (12.8%)
Bystander, n (%) 539 (35.1%) 297 (34.5%) 55 (33.7%) 36 (40.0%) 112 (31.8%)
None, n (%) 698 (45.4%) 378 (44.0%) 71 (43.6%) 39 (43.3%) 171 (48.6%)
Unknown, n (%) 133 (8.7%) 72 (8.4%) 13 (8.0%) 6 (6.7%) 24 (6.8%)

Bystander care, n (%)
No bystander CPR 518 (33.7%) 432 (50.2%) 53 (32.5%) 32 (35.6%) 98 (27.8%)
Bystander CPR, No AED 639 (41.6%) 250 (29.1%) 64 (39.3%) 36 (40.0%) 122 (34.7%)
Bystander CPR and AED 150 (9.8%) 56 (6.5%) 16 (9.8%) 6 (6.7%) 64 (18.2%)
Unknown 230 (15.0%) 122 (14.2%) 30 (18.4%) 16 (17.8%) 68 (19.3%)

Public location, n (%) 208 (13.5%) 73 (8.5%) 18 (11.0%) 9 (10.0%) 44 (12.5%)
Site, n (%)
A 601 (39.1%) 299 (34.8%) 103 (63.2%) 41 (45.6%) 73 (20.7%)
B 44 (2.9%) 4 (0.5%) 2 (1.2%) 1 (1.1%) 99 (28.1%)
C 102 (6.6%) 261 (30.3%) 0 (0.0%) 2 (2.2%) 0 (0.0%)
D 334 (21.7%) 8 (0.9%) 15 (9.2%) 27 (30.0%) 111 (31.5%)
E 456 (29.7%) 288 (33.5%) 43 (26.4%) 19 (21.1%) 69 (19.6%)

EMS = emergency medicine services; IQR = interquartile range; VT = ventricular tachycardia; VF = ventricular fibrillation; PEA = pulseless electrical activity;
CPR = cardiopulmonary resuscitation; AED = automated external defibrillator.
a Age was unknown for 3 patients (1 white, 1 black, 1 Hispanic patient).
b Sex was unknown for 2 patients (1 white, 1 unknown patient).
c This represents the scenario where there was no rhythm strip available to determine the rhythm (asystole or PEA) but no shock was advised per EMS.

Table 2 – Comparison between EMS-assessed race
and hospital race among transported patients with
recorded race/ethnicity.

Hospital race EMS-assessed race

White Black Hispanic Other

White 679 8 5 19
Black 10 447 0 2
Hispanic 5 5 26 1
Other 22 2 5 35

Kappa score = 0.88 (95% CI 0.86, 0.90).
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There were 352 patients in whom an advanced airway was not
placed (191 white, 102 black, 8 Hispanic, 8 other, and 43 unknown). A
similar proportion of patients across races did not have an advanced
airway placed. In citing reasons for why an airway was not attempted,
EMS providers cited death before airway attempt in 14.1% of white

patients, but noted the same reason in only 7.8% of black patients.
However, regaining consciousness was also cited higher in white
patients (38.2%) compared to black patients (16.7%).

Patient outcomes by EMS-assessed race are reported in Table 4.
There were no differences in rates of ROSC or 72-h survival between

Table 3 – Prehospital intervention characteristics by EMS-assessed race.

White Black Other Hispanic Unknown
n 1537 860 90 163 352

Time from dispatch to arrival
Median (IQR) 5.0 (2.3) 5.4 (2.8) 5.4 (2.3) 4.9 (2.0) 5.5 (3.8)
Unknown, n (%) 48 (3.1%) 97 (11.3%) 1 (1.1%) 1 (0.6%) 8 (2.3%)

Time from arrival to CPR
Median (IQR) 2.0 (2.0) 2.0 (1.9) 1.5 (1.5) 1.5 (1.5) 2.0 (2.1)
Unknown, n (%) 149 (10.9%) 142 (19.0%) 7 (8.6%) 8 (5.8%) 35 (11.4%)

Initial advanced airway attempted, n (%)
LT 727 (47.3%) 374 (43.5%) 44 (48.9%) 81 (49.7%) 197 (56.0%)
ETI 619 (40.3%) 384 (44.7%) 38 (42.2%) 74 (45.4%) 112 (31.8%)
BVM-only 191 (12.4%) 102 (11.9%) 8 (8.9%) 8 (4.9%) 43 (12.2%)

Time from arrival to airway attempt
LT � median (IQR) 9.9 (6.2) 10.8 (6.3) 8.2 (5.6) 9.9 (6.5) 9.0 (6.9)
ETI � median (IQR) 11.9 (7.6) 14.1 (7.2) 12.1 (5.9) 13.0 (10.9) 10.8 (8.0)

Initial advanced airway successful
LT, n (%) 662 (91.1%) 343 (91.7%) 39 (88.6%) 71 (87.7%) 170 (86.3%)
ETI, n (%) 317 (51.2%) 212 (55.2%) 14 (36.8%) 31 (41.9%) 59 (52.7%)

Time from initial airway attempt to success or abandonment
LT � median (IQR) 0.4 (1.0) 0.5 (1.0) 0.6 (1.0) 0.7 (1.0) 1.0 (1.0)
ETI � median (IQR) 1.0 (1.2) 0.9 (1.1) 0.3 (2.0) 1.0 (1.6) 1.0 (1.0)

Number of airway attempts
1, n (%) 922 (60.0%) 544 (63.3%) 53 (58.9%) 99 (60.7%) 210 (59.7%)
2, n (%) 273 (17.8%) 130 (15.1%) 18 (20.0%) 32 (19.6%) 63 (17.9%)
3 or more, n (%) 151 (9.8%) 84 (9.8%) 11 (12.2%) 24 (14.7%) 36 (10.2%)

EMS = emergency medical services; IQR = interquartile range; CPR = cardiopulmonary resuscitation; LT = King laryngeal tube; ETI = endotracheal intubation;
BVM-only = bag-valve-mask ventilation only.

Table 4 – Patient outcomes by EMS-assessed race.

White Black Other Hispanic Unknown

Transported from scene, % (n/N) 60.2% (925/1537) 59.3% (510/860) 63.3% (57/90) 65.0% (106/163) 55.7% (196/352)
LT first attempted 57.6% (419/727) 56.4% (211/374) 61.4% (27/44) 60.5% (49/81) 58.9% (116/197)
ETI first attempted 61.6% (381/619) 62.2% (239/384) 65.8% (25/38) 67.6% (50/74) 53.6% (60/112)
BVM-only 65.4% (125/191) 58.8% (60/102) 62.5% (5/8) 87.5% (7/8) 46.5% (20/43)

ROSC at ED arrival, % (n/N) 44.8% (414/925) 40.2% (205/510) 43.9% (25/57) 37.7% (40/106) 51.5% (101/196)
LT first attempted 43.4% (182/419) 43.1% (91/211) 51.9% (14/27) 42.9% (21/49) 49.1% (57/116)
ETI first attempted 39.6% (151/381) 38.1% (91/239) 44.0% (11/25) 34.0% (17/50) 51.7% (31/60)
BVM-only 64.8% (81/125) 38.3% (23/60) 0.0% (0/5) 28.6% (2/7) 65.0% (13/20)

72-h survival, % (n/N) 16.9% (260/1534) 16.3% (140/859) 22.2% (20/90) 14.7% (24/163) 17.3% (61/352)
LT first attempted 14.3% (104/727) 17.6% (66/374) 18.2% (8/44) 16.0% (13/81) 18.3% (36/197)
ETI first attempted 12.5% (77/617) 13.6% (52/383) 31.6% (12/38) 12.2% (9/74) 13.4% (15/112)
BVM-only 41.6% (79/190) 21.6% (22/102) 0.0% (0/8) 25.0% (2/8) 23.3% (10/43)

Survival to hospital discharge, % (n/N) 10.8% (165/1533) 7.6% (65/859) 8.9% (8/90) 8.0% (13/163) 9.4% (33/352)
LT first attempted 7.3% (53/726) 7.8% (29/374) 4.5% (2/44) 8.6% (7/81) 9.1% (18/197)
ETI first attempted 6.5% (40/617) 5.2% (20/383) 15.8% (6/38) 5.4% (4/74) 4.5% (5/112)
BVM-only 37.9% (72/190) 15.7% (16/102) 0.0% (0/8) 25.0% (2/8) 23.3% (10/43)

MRS < = 3, % (n/N) 7.7% (118/1533) 4.0% (34/857) 5.6% (5/89) 4.9% (8/163) 4.8% (17/351)
LT first attempted 4.3% (31/726) 4.3% (16/372) 2.3% (1/43) 3.7% (3/81) 4.6% (9/196)
ETI first attempted 4.1% (25/617) 1.6% (6/383) 10.5% (4/38) 4.1% (3/74) 2.7% (3/112)
BVM-only 32.6% (62/190) 11.8% (12/102) 0.0% (0/8) 25.0% (2/8) 11.6% (5/43)

EMS = emergency medical services; LT = laryngeal tube; ETI = endotracheal intubation; BVM-only = bag-valve-mask ventilation only; MRS = Modified Rankin
Scale; ROSC = return of spontaneous circulation.
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patients by race. Compared to white patients, black patients had lower
unadjusted rates of survival to hospital discharge (p < 0.05) and
functionally intact discharge (p < 0.001). Though Hispanic, other, and
unknown race patients had lower survival to discharge and
functionally intact survival compared to white patients, these differ-
ences were not statistically significant (p > 0.05).

Despite similar rates of not having an advanced airway placed,
there were additional unadjusted survival differences by race when
stratified by airway type. Black patients compared to white patients
receiving BVM-only ventilation without advanced airway placement
had lower ROSC proportions at ED arrival (38.3% vs. 64.8%), 72-h
survival (21.6% vs. 41.6%), survival to hospital discharge (15.7% vs.
37.9%), and functionally intact survival (11.8% vs. 32.6%), respec-
tively, despite similar rates of transport from scene (all p-values
<0.001). This was the primary factor in the overall unadjusted survival
to hospital discharge being significantly worse for black compared to
white patients, as unadjusted survival to hospital discharge were
similar between black and white patients when stratified by ETI (5.2%
vs. 6.5%) and LT (7.8% vs. 7.3%), respectively (both p-values >0.4).

The association between race and probability of successful
prehospital airway placement were also assessed by multivariable
regression (Table 5). After controlling for age, sex, the type of initial
airway attempted, and the initial EMS service level (basic life support
[BLS] vs. advanced life support [ALS]), there were no differences in
odds of successful airway placement for black patients compared to
white patients (OR [95% CI]: 1.13 [0.90, 1.41]), Hispanic (0.73 [0.49,
1.08]), other (0.64 [0.38, 1.05]), or unknown (0.83 [0.60, 1.16]). Among
all patients, the LT had higher odds of placement success compared to
ETI (9.35 [7.48, 11.68]).

For multivariable patient outcome comparisons, only white and
black patients were used due to significantly lower numbers of
enrolled patients of other races (Table 6). Compared to white patients,
black patients had no differences in 72-h survival (OR [95% CI]: 1.06
[0.81, 1.39]) or survival to discharge (0.82 [0.57, 1.19]) when adjusting

for key covariates including age, sex, witness status, initial rhythm,
bystander CPR, time from dispatch to arrival, randomization cluster,
and whether or not an advanced airway was attempted.

Discussion

In this multi-region study, we demonstrate no significant differences in
airway success or patient outcomes by EMS-assessed patient race
after adjusting for possible confounders in the multivariable analysis.
In agreement with prior studies,2,4,5,14�16 we found lower unadjusted
survival to discharge among black patients compared to white
patients. Black patients also had a lower proportion of initial shockable
rhythms and bystander CPR compared to white patients. These
differences may be due to socioeconomic factors and could, in part,
explain the lower unadjusted survival to discharge. There was the
additional finding of an unadjusted lower survival among black
patients compared to white patients when they were treated with only
with BVM-only ventilation and not an advanced airway, though this
finding may be explained by the presence of significant unmeasured
confounders.

There was good agreement in our study between the EMS-
assessed race and the hospital race for white and black patients. The

Table 5 – GEE model estimates for advanced airway
success.

Model
OR (95% CI)

EMS-assessed race
White Reference
Black 1.13 (0.90, 1.41)
Other 0.64 (0.38, 1.05)
Hispanic 0.73 (0.49, 1.08)
Unknown 0.83 (0.60, 1.16)

Age 1.00 (1.00, 1.01)
Sex
Female Reference
Male 0.84 (0.68, 1.02)

First airway attempted
Endotracheal intubation Reference
Laryngeal tube 9.35 (7.48, 11.68)

First arriving service level
BLS Reference
BLS-D 0.58 (0.33, 1.00)
BLS+ 0.47 (0.28, 0.79)
ALS 0.69 (0.42, 1.14)

GEE = generalized estimating equation; OR = Odds Ratio for advanced
airway success; BLS = basic life support; ALS = advanced life support.

Table 6 – GEE model estimates for patient outcomes
by EMS-assessed race (white or black).

72-h survival Survival to
discharge

OR (95% CI) OR (95% CI)

EMS-assessed race
White Reference Reference
Black 1.06 (0.81, 1.39) 0.82 (0.57, 1.19)

Age 0.98 (0.97, 0.98) 0.97 (0.96, 0.98)
Sex
Female Reference Reference
Male 1.08 (0.84, 1.38) 1.12 (0.80, 1.58)

Witness status
EMS Reference Reference
Bystander 0.45 (0.17, 1.22) 0.91 (0.24, 3.38)
None 0.19 (0.07, 0.50) 0.31 (0.08, 1.18)
Unknown 0.35 (0.12, 0.97) 0.74 (0.20, 2.81)

Initial EMS rhythm
VT, VF Reference Reference
PEA 0.37 (0.26, 0.53) 0.24 (0.16, 0.38)
Asystole 0.17 (0.12, 0.24) 0.07 (0.04, 0.12)
No shock adviseda 0.19 (0.11, 0.36) 0.20 (0.09, 0.43)
Cannot determine 0.72 (0.39, 1.34) 0.78 (0.39, 1.60)

Bystander CPR status
No bystander CPR Reference Reference
Bystander CPR, no AED 0.94 (0.72, 1.25) 1.19 (0.82, 1.74)
Bystander CPR and AED 0.53 (0.21, 1.35) 1.07 (0.31, 3.69)

Time from dispatch to 1st
arrival

0.95 (0.89, 1.01) 0.95 (0.95, 1.04)

BVM-only (no AA attempt) 2.62 (1.95, 3.52) 4.99 (3.50, 7.11)

GEE = generalized estimating equation; EMS = emergency medical ser-
vices; OR = Odds ratio; VT = pulseless ventricular tachycardia; VF = ven-
tricular fibrillation; PEA = pulseless electrical activity,
CPR = cardiopulmonary resuscitation, AED = automated external defibrilla-
tor, BVM-only = bag-valve-mask ventilation only, AA = advanced airway.
a This represents the scenario where there was no rhythm strip available to
determine the rhythm (asystole or PEA) but no shock was advised per EMS.
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majority of prior studies that have examined the impact of patient race
on interventions and outcomes in OHCA have not specified whether
the race used was obtained from hospital records, vital records, self-
reported, or as assessed by the treating provider. The prior studies
that do report a specific source for race cite hospital or vital
records.2,9,15 One would theorize that the perceived race, as
assessed by the treating EMS provider, might have the greatest
impact on bias. Thus, we report one of the first evaluations of
differences in OHCA interventions and outcomes by EMS-assessed
race.

Prior studies evaluating racial disparities in OHCA have reported
lower rates of shockable rhythms,2,4,8,9 witnessed arrests,2,8 bystand-
er CPR,2,4,9 and survival2,4,5,14�16 among black compared to white
patients. In some of these prior studies, survival differences persisted
even after multivariable analyses controlling for potential confound-
ers,2,4 while in others these survival differences lost statistical
significance after adjustment for confounders,5,15 as was the case
in our study. There have additionally been several studies that found
no unadjusted or adjusted difference in survival to hospital discharge
between white and black patients.8,9,15 In a meta-analysis of 15 studies
evaluating black compared to white OHCA patients, black patients
were found to have significantly lower odds of receiving bystander
CPR, having a witnessed arrest, having a shockable rhythm, and
surviving to hospital admission or discharge.7

For Hispanic patients, prior studies have shown lower odds of
bystander CPR, an initial shockable rhythm, and survival to
discharge.6,10 However, our sample is underpowered to detect
significant differences in intervention variables or outcomes in
Hispanic as compared to white patients. We did not find any
significant differences in bystander CPR, shockable rhythms, or
survival outcomes comparing Hispanic to white patients in an
unadjusted analysis.

There have been studies of prehospital management of patients by
EMS personnel showing that black patients receive analgesics for pain
control less often compared to white patients for the same
diagnoses,17,18mirroring studies in the emergency department setting
that have shown similar disparities between white, black, and Hispanic
patients.19 Few prior studies have specifically evaluated differences in
EMS interventions, not just time from dispatch to arrival, by patient race
for OHCA patients. A 1994 study8 reported no differences in the rate of
defibrillation or intubation by EMS providers between white and black
patients. A more recent study found fewer defibrillations provided by
EMS for black compared to white patients.20 However, this study did
not report on the rate of shockable rhythms between white or black
patients and this difference could possibility be explained by a lower
rate of shockable rhythms among black compared to white patients.
We found similar times from arrival to starting CPR, defibrillation,
starting an advanced airway attempt, and obtaining a successful
advanced airway across races. We did find worse survival among
black patients receiving BVM-only ventilation, but this may be due to
lower proportions of shockable rhythms and bystander CPR in black
compared to white patients in our cohort, and thus a higher proportion
of white patients receiving BVM-only ventilation may have had a quick
return of perfusion compared to black patients.

Limitations

Our study was limited by not knowing the racial makeup of the EMS
providers that were providing care to each OHCA patient. Knowledge

of this information would have afforded an additional layer of
analysis. We were also limited by the significant variation in racial
demographics across agencies, though we did attempt to control for
this by including randomization cluster in our multivariable analysis.
The degree of unknown times from dispatch to arrival also varied by
site, with a higher proportion of unknown times from sites with higher
percentages of black patients. However, within each site the
percentage of unknown times from dispatch to arrival were
similar between patients regardless of race. Therefore, by adjusting
for study clusters in our multivariable model, in addition to time
from dispatch to arrival, we hope to have accounted for any such
variation.

The study was also limited by low numbers of Hispanic patients
and patients of other races aside from white and black. Patients of non-
white and non-black race were also more frequently misclassified by
EMS personnel, further limiting conclusions that can be made from our
study as to the disparities between Hispanic and other minority groups
in OHCA care and outcomes. As noted, we were only able to correlate
EMS-assessed race with hospital race in the convenience sample
patients who were transported from the scene and so may have under-
or over-estimated the true prevalence of misclassification. Addition-
ally, it could be that differences in interventions by prehospital
providers by patient race are less prominent in scenarios with protocol
driven care such as cardiac arrest and future studies to evaluate if this
is the case are necessary. Our studies generalizability is also limited
as the care evaluated in this study was conducted during a
randomized controlled trial as part of the PART study. We also do
not have data on whether there were differences in dispatcher-
initiated CPR rates by patient race or data related to the quality of CPR
metrics by patient race. Finally, our study lacks specific data regarding
the type of hospital the patients were admitted to and specifics of their
care during their inpatient course and how this may or may not have
varied by patient race.

Conclusion

In one of the largest studies evaluating differences in prehospital
interventions by EMS-assessed race for OHCA patients, we found no
significant differences to suggest disparities related to EMS care.
Though black patients did have lower proportions of shockable initial
rhythms, bystander CPR, and survival to discharge, there were no
survival outcome differences by race on adjusted analysis.
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