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Abstract

Aims: Previous research has reported racial disparities in out-of-hospital cardiac arrest (OHCA) interventions, including bystander CPR and AED
use. However, studies on other prehospital interventions are limited. The primary objective of this study was to investigate race/ethnic disparities in
out-of-hospital cardiac arrest (OHCA) interventions: EMS response times, medication administration, and decisions for intra-arrest transport. The
secondary objective was to evaluate differences in the provision of Bystander CPR (CPR) and application of AED.

Methods: We retrospectively analyzed data from the Salt Lake City Fire Department (2010—-2023). We included adults 18 years or older with EMS-
treated OHCA. Race/ethnicity was categorized as White people, Asian people, Black people, Hispanic people, and others. We employed multivari-
able regression analysis to evaluate the association between race/ethnicity and the outcomes of interest.

Results: Unadjusted analyses revealed no significant differences across ethnic groups in EMS response, medication administration, bystander
CPR, or intra-arrest transport decisions. However, significant ethnic disparities were observed in Automated External Defibrillator (AED) utilization,
Black people having the lowest rate (6.5%) and Asian people the highest (21.8%). The adjusted analysis found no significant association between
race/ethnicity and all OHCA intervention measures, nor between race/ethnicity and survival outcomes.

Conclusions: Our multivariable analysis found no statistically significant association between race/ethnicity and EMS response time, epinephrine
administration, antiarrhythmic medication use, bystander CPR, AED intervention, or intra-arrest transport. These results imply regional variations in
ethnic disparities in OHCA may not be consistent across all areas, warranting further research into disparities in other regions and additional influ-
ential factors like neighborhood conditions and socioeconomic status.
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race, ethnicity, and socioeconomic status [7-9]. Similarly, several
large national database studies encompassing patients from diverse
regions and states have indicated that patients from racial/ethnic
groups such as Black, Asian, and Hispanic people are less likely than

Background

Several studies in the United States () and other countries () consis-

tently reported a significant association between race/ethnicity and
out-of-hospital cardiac arrest (OHCA) incidence and survival out-
comes. People from racial and ethnic minorities, such as Black peo-
ple, Asian people, and Hispanic people, have higher incidences of
OHCA and lower likelihoods of survival compared to their White
counterparts [1-6].

These disparities in survival outcomes may be due to disparities
in delivering critical resuscitation interventions. Previous studies in
the UK reveal disparities in CPR delivery and AED use based on
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White patients to receive bystander cardiopulmonary resuscitation
(CPR) and automated external defibrillation (AED) [10,11,6,12—14].

However, the findings from large database studies regarding
intervention and survival outcomes did not always align with those
from single-region studies. For example, a study conducted in Ven-
tura County, California found no significant difference in survival to
hospital discharge among Asian, Hispanic, and non-Hispanic White
populations [15]. Similarly, data from New Haven and New York City
showed that racial/ethnic background was not associated with sur-

Received 30 April 2024; Received in revised form 23 May 2024; Accepted 27 May 2024

2666-5204/Published by Elsevier B.V. Thisis anopen access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.resplu.2024.100684&domain=pdf
https://doi.org/10.1016/j.resplu.2024.100684
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:Emad.awad@utah.edu
https://doi.org/10.1016/j.resplu.2024.100684
https://doi.org/10.1016/j.resplu.2024.100684
http://www.sciencedirect.com/science/journal/26665204
http://www.elsevier.com/locate/resuscitation-plus

2 RESUSCITATIONPLUS 19 (2024) 100684

vival [16,17]. Another study in Texas identified disparities in first
responder CPR with lower rates in Black census tract regions [18].
In contrast, a study conducted in North Carolina counties reported
that first-responder defibrillation rates were similar between Black
and White populations [19]. Additionally, findings from Seattle and
King County, Washington, revealed that Black and Asian populations
experienced shorter EMS response times than the White population,
although there was no significant difference in survival outcomes
[20]. In lllinois, Black people were found to be less likely to receive
defibrillation or CPR from EMS and had a lower likelihood of achiev-
ing return of spontaneous circulation (ROSC) compared to White
people [21]. Similarly, a study in Arizona reported significantly lower
rates of bystander CPR among Hispanic patients compared to non-
Hispanic patients [22].

Based on the evidence presented above, it appears that the
observed disparity may not be consistent or uniform across all
regions of the U.S. Additionally, while several studies have investi-
gated racial/ethnic disparities in OHCA intervention measures such
as the provision of bystander CPR and AED [3,12-14,23], other
measures such as emergency medical services (EMS) response
times, the administration of resuscitation medications, and the deci-
sion for intra-arrest transport, referring to the initiation of hospital
transportation before achieving ROSC, have not been thoroughly
investigated. Identifying and addressing health disparities in health-
care and emergency systems’ response to OHCA can potentially
optimize the overall response to OHCA and improve survival
outcomes.

Objectives

The primary objective of this study was to examine racial/ethnic vari-
ations in OHCA intervention measures; specifically, evaluating differ-
ences in EMS response times, administration of resuscitation
medications (epinephrine and antiarrhythmic drugs), and the deci-
sion to initiate hospital transport prior to achieving ROSC. The sec-
ondary objective was to examine differences in the provision of
bystander CPR and bystander use of AED.

Methods

Study design and setting

We conducted a retrospective cohort study utilizing data obtained
from the Salt Lake City Fire Department (SLCFD) Utstein-Style
Cardiac Arrest Registry in Salt Lake City, Utah. The SLCFD
EMS serves a population of approximately 210,000 within a
111-square-mile area, with an annual incidence of 128 OHCA
cases [24].The department comprises approximately 340 Basic
Life Support (BLS) and Advanced Life Support (ALS) providers,
strategically distributed across 14 stations with 22 responding
units. The local 911 dispatch center employs a tiered dispatch
response matrix, guided by the Medical Priority Dispatch System
protocols.

The study received an ethics exemption from the Institutional
Review Board (IRB) at the University of Utah (IRB_00138043).
This exemption was granted due to the retrospective nature of
the analysis, which utilized deidentified data and presented no risk
to patients.

Study population

The study enrolled adult patients who suffered from non-traumatic
out-of-hospital cardiac arrest (OHCA) and were treated by EMS.
Patients must have received either a shock from an AED or CPR per-
formed by EMS to qualify. Patients under 18 years of age, those
declared deceased at the scene without EMS intervention, EMS-
witnessed arrest, individuals with “Do Not Resuscitate” (DNR) direc-
tives, and arrests due to trauma, strangulation, or drowning were
excluded.

Data source and variable

The study data were obtained from the SLCFD Cardiac Arrest Reg-
istry, covering the period from 2011 to 2023. We abstracted data on
patient and event characteristics, prehospital interventions, and sur-
vival outcomes. Baseline patient characteristics included sex, age,
and racial/ethnic background (Asian, Black, Hispanic, and others).
The “others” category included Native American, Alaskan, Hawaiian,
and Pacific Islander ethnicities.). OHCA event details included the
location of arrest, witness status, provision of Bystander CPR, use
of AED, EMS response time (time from 911 call to EMS arrival on
scene) (less than 7 min vs. 7 min or more), initial cardiac rhythm
(shockable vs. nonshockable), administration of epinephrine, admin-
istration of amiodarone and/or lidocaine, and intra-arrest transport
(decision to initiate hospital transportation before o ROSC). Survival
data consisted of ROSC, survival to hospital discharge, and survival
with favorable neurological outcome at hospital discharge (favorable
vs. unfavorable), as defined by a Modified Rankin Scale (mRS) of
0-3 [25].

Variables of interest

The independent variable was race/ethnicity, and we represented it
with five dummy variables: Asian, Black, Hispanic, and others, using
White as the reference group. The primary outcome variables
include EMS response time (less than 7 min vs. 7 min or more), epi-
nephrine administration, antiarrhythmic medication (administered vs.
not administered), and decision for intra-arrest transport. This
involved initiating hospital transportation before achieving ROSC.
Patients transported to the hospital with ongoing CPR were coded
as (yes), while those pronounced dead in the field without transport
were coded as (no). The secondary outcome variable included pro-
vision of bystander CPR (Provided vs. not provided) and utilization
of an AED (used vs. not used) before EMS arrival.

Statistical analysis

First, we calculated summary statistics for each baseline character-
istic. We summarized continuous variables using mean and standard
deviation or median and interquartile range (IQR) based on the dis-
tribution and categorical variables using frequencies and percent-
ages. We used Kruskal-Wallis tests to compare the continuous
variables across ethnic groups. Additionally, we used Chi-square
tests to compare the categorical variables among ethnic groups.
Third, to further examine the association between race/ethnicity
and the outcomes of interest, we conducted multivariable logistic
regression for all binary outcomes, including EMS response time,
the administration of epinephrine and antiarrhythmic medication,
the decision for intra-arrest transport, provision of bystander CPR,
and utilization of AED. We used the forward variable selection
technique as a model-building strategy. We initially entered the
race/ethnicity variable and then incrementally added one variable
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at a time. The final models were considered definitive if they included
statistically significant, clinically important variables and clinically
important and if they demonstrated a good fit with the observed data
as assessed by Hosmer-Lemeshow tests.

We assessed the assumptions of logistic regression models,
including normality, linearity, and homoscedasticity, using the Nor-
mal Probability Plot of the Regression Standardized Residual and
Residual Scatterplot [26]. We also examined multicollinearity by cal-
culating the Variance Inflation Factor [27]. All tests were assessed at
a 5% level of significance. All analyses were performed using IBM
SPSS version 29, Armonk, NY.

Results

Study cohort

We initially identified 1873 cases of OHCA. Of these, we excluded 54
patients under 18 years of age and 6 cases with a DNR order. We
also excluded an additional 51 cases due to missing data on one
or more key variables and 98 cases with missing or unknown race/
ethnicity data. After applying these exclusions, a total of 1,586 cases
remained and were included in the analysis (Fig. 1).

Descriptive analysis results

Out of 1586 adults with OHCA analyzed, 1150 were White patients
(72.5%), 198 Hispanic patients (12.5%), 76 Black individuals
(4.8%), and 55 Asian individuals (3.5%). Males constituted 1089
(68.7%) and females 497 (31.3%). The second column of Table 1
presents the descriptive statistics on baseline characteristics for
the entire cohort. Out of the total cohort, 685 (43.2%) patients had

Total number of OHCA:
1873

an EMS response time of less than 7 min, 904 (57.0%) received
bystander CPR, and 217 (13.7%) had an AED applied. Additionally,
498 (31.4%) had initial shockable rhythms, 1,390 (87.6%) received
IV or 10 epinephrine, and 185 (11.7%) received IV or 10 antiarrhyth-
mic medications (amiodarone and/or lidocaine). Regarding survival
outcomes, 567 (35.8%) achieved ROSC, 207 (13.1%) were dis-
charged alive from the hospital, and 195 (12.3%) had favorable neu-
rological function at discharge (Table 1).

Unadjusted ethnic groups comparison

The unadjusted comparison revealed no significant differences in
baseline characteristics except for age. Asians were the oldest group
at 63.0 years (IQR 47-80), followed by Whites at 62.0 years (IQR
50-72), while Hispanics were the youngest at 54.0 years (IQR 40—
63).

Regarding the study outcome variables, the unadjusted analyses
showed small variations across racial/ethnic groups in EMS
response, epinephrine administration, and antiarrhythmic medication
administration. However, these variations were not statistically signif-
icant. The results showed no significant differences in bystander
CPR by race/ethnicity. However, there were significant disparities
by race/ethnicity in the utilization of AEDs. Black people had the low-
est rate of having an AED (6.5%) applied prior to EMS arrival, com-
pared to White group (13.7%) and Hispanic group (11.1%). Asian
people recorded the highest rate of receiving AED intervention
(21.8%) (Table 1). Regarding survival outcomes, the analysis
revealed a significant difference in crude ROSC rates. Asian group
had the highest ROSC rate (40.0%), followed by White group
(37.6%), Hispanic group (36.4%), then the Black and “others”
groups, each had rates of 22.4% (p = 0.04) (Table 1).

Excluded:
Age < 18 years old: 54
DNR: 6

Remaining cases included in the analysis
N=1586

Missing data on key variable: 51
Missing data on ethnicity: 98
Unknown ethnicity: 78

Excluded: Cases achieved ROSC

Intra-arrest transport subgroup
n=1019

and transported to hospital: 567

Fig. 1 - Study flow chart.
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Table 1 - Baseline characteristics stratified by race/ethnicity.

Variables Total White Hispanic Others* Black Asian P value
N = 1586 1150 (72.5%) 198 (12.5%) 107 (6.7%) 76 (4.8%) 55 (3.5%)
Age
Median (IQR) 60.0 (47-70) 62.0 (50-72) 54.0 (40-63) 55 (39-63) 57.5 (46-63) 63.0 (47-80) <0.001
Gender
Males 1089 (68.7%) 796 (69.2%) 128 (64.6%) 70 (65.4%) 54 (71.1%) 41 (74.5%) 0.52

Females 497 (31.3%) 354 (30.8%)

Location of arrest
Private
Public

963 (60.7%)
623 (39.3%)

685 (59.6%)
465 (40.4%)

EMS-response time
Less than 7 min
7 min or more

685 (43.2%)
901 (56.8%)

495 (43.0%)
655 (57.0%)

Witness Status

Unwitnessed 737 (46.5%) 524 (45.6%)

Witnessed 849 (53.5%) 626 (54.4%)
Bystander CPR

No CPR 682 (43.0%) 488 (42.4%)

Bystander CPR 904 (57.0%) 662 (57.6%)
Use of AED

No 1369 (86.3%) 984 (85.6%)

Yes 217 (13.7%) 166 (14.4%)
Initial rhythm

Non-shockable 1088 (68.6%) 770 (67.0%)

Shockable 498 (31.4%) 380 (33.0%)
Epinephrine

No 196 (12.4%) 152 (13.2%)

Yes 1390 (87.6%) 998 (86.8%)
Antiarrhythmics

No 1401 (88.4%) 1014(88.2%)

Yes 185 (11.6%) 136 (11.8%)

Survival outcomes

ROSC 567 (35.8%) 432 (37.6%)
Hospital outcome 207 (13.1%) 160 (13.9%)

Favorable Neuro outcome 195 (12.3%) 153 (13.3%)

70 (35.4%)

126 (63.6%)
72 (36.4%)

88 (44.4%)
110 (55.6%)

98 (49.5%)
100 (50.5%)

89 (44.9%)
109 (55.1%)

176 (88.9%)
22 (%11.1)

149 (75.3%)
49 (24.7%)

23 (11.6%)
175 (88.4%)

179 (90.4%)
19 (9.6%)

72 (36.4%)
21 (10.6%)
21 (10.6%)

37 (34.6%) 22 (28.9%) 14 (25.5%)

69 (64.5%)
38 (35.5%)

47 (61.8%)
29 (38.2%)

36 (65.5%)  0.62
19 (34.5%)

45 (42.1%)
62 (57.9%)

26 (34.2%)
50 (65.8%)

31(56.4%)  0.16
24 (43.6%)

49 (45.8%)
58 (54.2%)

39 (51.3%)
37 (48.7%)

27 (49.1%)  0.73
28 (50.9%)

48 (44.9%)
59 (55.1%)

33 (43.4%)
43 (56.6%)

24 (43.6%)  0.96
31 (56.4%)

100 (93.5%)
7 (6.5%)

66 (86.8%)
10 (13.2%)

43 (78.2%)  0.04
12 (21.8%)

73 (68.2%)
34 (31.8%)

54 (71.1%)
22 (28.9%)

42 (76.4%)  0.12
13 (23.6%)

8 (7.5%)
99 (92.5%)

6 (6.8%)
70 (93.2%)

7 (12.7%) 0.22
48 (87.3%)

93 (86.9%)
14 (13.1%)

66 (86.8%)
10 (13.2%)

49 (89.1%)  0.51
6 (10.9%)

24 (22.4%)
8 (7.5%)
7 (6.5%)

17 (22.4%)
9 (11.8%)
6 (7.9%)

22 (40.0%)  0.003
9 (16.4%) 0.25
8 (14.5%) 0.16

* Others: Native American/Alaskan/Hawaiian/Pacific Islander.

Multivariable analysis results: Association
between race/ethnicity and study variable
outcomes

EMS response time

The multivariable logistic regression analysis indicated that there
was no statistically significant association between race/ethnicity
and EMS response time. (Table 2).

Administration of epinephrine and antiarrhythmic
medications

The analysis revealed no statistically significant association between
race/ethnicity and the administration of epinephrine during resuscita-
tion. The odds of administering epinephrine for all racial/ethnic
groups compared to Whites were not statistically significant, with
all other variables held constant (Table 3). No significant association
was found in the administration of antiarrhythmic medications either
(Table 3).

Provision of bystander CPR and AED intervention

The multivariable analysis found no significant association between
race/ethnicity and bystander CPR provision or AED usage when con-
trolling for other variables (Table 4).

Intra-arrest transport
Of the 1,586 adults in this study cohort, 567 patients (35.8%)
achieved prehospital ROSC and were subsequently transported to
the hospital. These patients were excluded from analysis concerning
intra-arrest transport. The remaining 1,019 patients did not achieve
prehospital ROSC, with some either having been pronounced dead
at the scene or being transported to the hospital while resuscitation
efforts continued (intra-arrest transport).

A subgroup analysis was conducted on this subset of patients
(n = 1,019) (Fig. 1). Of those, 718 (70.5%) were of White race,
126 (12.4%) were Hispanic, 59 (5.8%) were Black people, 33
(3.2%) were of Asian people, and 83 (8.1%) were of ‘others’ cate-
gory. Among this group, 606 (59.5%) were pronounced dead at the
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Table 2 - Association between race/ethnicity and EMS response time <7 min: Multivariable analysis.

Variable OR 95% CI P value
White (ref)

Hispanic 1.53 0.78-2.99 0.21
Black 1.04 0.64-1.69 0.86
Others* 0.64 0.35-1.20 0.16
Asian 0.97 0.64—1.46 0.88
Age 0.99 0.99-1.01 0.32
Male sex 0.76 0.61-0.95 0.01
Public location 1.02 0.81-1.29 0.85
Bystander CPR 0.95 0.77-1.17 0.62
Use of AED 2.82 2.03-3.92 <0.001

The Hosmer-Lemeshow test P value 0.75.

Table 3 - Association between race/ethnicity and administration of resuscitation medications: Multivariable
analysis.

Administration of Administration of anti-arrhythmia
epinephrine
Variable OR OR
95% CI P value 95% CI P value
White (reference) . .
Hispanic 0.65 0.21-2.04 0.46 0.41 0.11-1.61 0.20
Black 0.58 0.25-1.37 0.21 0.81 0.37-1.79 0.61
Others 1.1 0.34-3.63 0.86 1.09 0.42-2.81 0.86
Asian 0.55 0.26-1.17 0.12 0.83 0.44-1.57 0.82
Age 1.00 0.99-1.01 0.87 1.00 0.99-1.01 0.64
Male sex 0.90 0.64-1.28 0.56 0.85 0.58-1.24 0.40
Public location 1.70 1.20-2.40 0.003 1.42 0.97-2.09 0.07
Bystander CPR 0.56 0.40-0.78 <0.001 0.70 0.49-1.00 0.05
Use of AED 1.53 0.98-2.38 0.06 1.02 0.61-1.72 0.90
EMS response < 7 min 0.88 0.64-1.22 0.45 0.61 0.77-1.55 0.61
Witnessed arrest 1.92 1.35-2.73 <0.001 1.06 0.73-1.53 0.77
Shockable rhythm 1.91 1.36-2.67 <0.001 0.10 0.07-0.15 <0.001

The Hosmer-Lemeshow test P value 0.51 The Hosmer-Lemeshow P value 0.25.

Table 4 - Association between race/ethnicity and bystander interventions: Multivariable analysis.

Bystander CPR Bystander AED
Variable OR 95% CI P value Variable OR 95% CI P value
White (ref) . White (ref) .
Hispanic 0.89 0.45-1.67 0.74 Hispanic 2.57 0.71-7.41 0.15
Black 0.93 0.56-1.52 0.79 Black 1.88 0.72-4.89 0.20
Others 0.98 0.54-1.80 0.94 Native/Alas/Haw/PI 2.00 0.67-6.36 0.19
Asian 1.01 0.68-1.52 0.93 Asian 2.00 0.86—4.66 0.11
Age 0.99 0.99-1.01 0.39 Age 1.01 1.01-1.02 0.01
Male sex 1.04 0.84-1.31 0.70 Male sex 1.03 0.70-1.49 0.88
Public location 1.79 1.45-2.22 <0.001 Public location 10.1 5.56— 17.02 <0.001
Use of AED 5.17 3.50-7.56 <0.001 BCPR 4.38 2.90-6.60 <0.001
Witnessed arrest 0.95 0.85-1.09 0.10 Witnessed arrest 1.22 0.87-1.71 0.25

The Hosmer-Lemeshow test P value 0.21 The Hosmer-Lemeshow test P value 0.09.

scene and 413 (40.5%) were transported to the hospital prior to were comparatively more likely than those from other racial/ethnic
ROSC (resuscitation continued during transport). groups to undergo intra-arrest transport to the hospital before achiev-
Unadjusted analysis revealed that individuals of the “others” cat- ing ROSC (41 (49.0%), compared to Whites 278 (38.7%), Hispanics

egory (Native American/ Alaskan/ Hawaiian/Pacific Islander patients) 54 (42.9%), Blacks24 (40.7%), and Asian patients 13 (39.4%).
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Table 5 - Association between race/ethnicity and intra-arrest transport: Multivariable analysis.

Variable OR 95% CI P value
White (reference) .
Hispanic 0.84 0.34-2.10 0.72
Black 0.70 0.41-1.47 0.45
Others 0.69 0.33-1.47 0.35
Asian 0.62 0.37-1.04 0.08
Age 0.99 0.98-1.01 0.22
Male sex 1.05 0.79-1.42 0.72
Public location 0.46 0.34-0.62 <0.001
Use of AED 1.87 1.18-2.96 0.007
EMS response <7 min 0.53 0.39-0.84 0.007
Witnessed arrest 2.25 1.40-4.32 <0.001
Bystander CPR 1.26 0.95-1.66 0.11
Epinephrine 0.92 0.56-1.51 0.75
Antiarrhythmics 0.64 0.40-1.02 0.06
Shockable rhythm 3.62 2.56-5.11 <0.001

The Hosmer-Lemeshow test P value 0.16.

However, this observed difference was not statistically significant (y2
(4, N = 1019) = 6.64, p = 0.15). After adjusting for all other con-
founders, the multivariable regression analysis indicated no signifi-
cant differences between ethnic groups and the odds of intra-arrest
transport (Table 5).

Sensitivity analysis

For all final multivariable regression models, the normal probability
plot indicated that the residuals were normally distributed around
zero with constant variance, and the residual scatterplot exhibited
a random pattern. Furthermore, the variance inflation factor
exceeded 2.5. These findings suggest that the assumptions of nor-
mality, constant variance, and absence of multicollinearity were sat-
isfied. Moreover, all p-values associated with the Hosmer-Lemeshow
tests were greater than 0.05, indicating good fit of the logistic regres-
sion models with the data.

As part of a sensitivity analysis, we replicated all regression mod-
els, first by altering the reference group from White category to Asian
category, then from Whites to Blacks. This allowed us to assess the
influence of changing the reference group on the analysis. Across all
models examining specific outcome variables, including EMS
response time, provision of bystander CPR, administration of epi-
nephrine and antiarrhythmics medications, and intra-arrest transport,
the results were consistent with the original analysis reported in this
article. These findings confirm the absence of a significant associa-
tion between race/ethnicity and the study outcome variables.

Discussion

We investigated ethnic disparities in OHCA intervention measures,
including EMS response times, administration of resuscitation med-
ications, decisions for intra-arrest transport, provision of bystander
CPR, and use of AED within Salt Lake City, Utah, managed by a sin-
gle EMS system. Our unadjusted analysis revealed no significant dif-
ferences among racial/ethnic groups in OHCA interventions,
including EMS response, administration of epinephrine, administra-
tion of antiarrhythmic medication, and provision of bystander CPR.
However, there were significant univariate disparities by race/ethnic-
ity in the utilization of AEDs prior to EMS arrival. Black people had

the lowest rate of AED application (6.5%), compared to Asian people
who recorded the highest rate of receiving AED intervention (21.8%),
followed by White group (13.7%) and Hispanic group (11.1%). How-
ever, it’s essential to recognize that these significant results might be
due to sampling variability. To minimize the risk of Type 1 errors, we
set our significance level (alpha) to o = 0.05. Our multivariable anal-
ysis showed no statistically significant association between race/eth-
nicity and EMS response time, administration of epinephrine,
administration of antiarrhythmic medication, and provision of bystan-
der CPR, and AED intervention.

We also conducted a subgroup analysis of 1,019 patients who did
not achieve ROSC to assess racial/ethnic disparities in intra-arrest
transport. Our unadjusted analysis showed a higher likelihood of
intra-arrest transport among individuals of the “others” category
which included Native American/Alaskan/Hawaiian/Pacific Islander
patients compared to other races/ethnicities, but this difference
was not statistically significant. After adjusting for possible con-
founders, the association between race/ethnicity and intra-arrest
transport remained nonsignificant. When we replicated the regres-
sion models, changing the reference group from White to Asian
and then to Black categories, the association between race/ethnicity
and study outcomes remained non-significant, confirming our original
findings. In terms of EMS response time, limited research exists on
this topic in the USA. However, a study conducted in South Korea
[28] found that OHCA occurring in lower socioeconomic status
(SES) areas is associated with longer EMS response times. Our
results were not consistent with this study, possibly due to differ-
ences in geographical or population characteristics.

Our results align with a study conducted in North Carolina, indi-
cating no difference in first-responder defibrillation rates between
White and Black populations [19]. However, they are inconsistent
with findings from systematic reviews [10,29,30] and several large
database studies [6,12—14,23], which typically involve a large sam-
ple size drawn from diverse populations across various regions.
These studies often estimate a population average effect or incorpo-
rate random effects to address the inherent variability, resulting in
more generalizable results. However, it is advisable to interpret their
statistical significance in these studies alongside the effect size. In
contrast, single-region studies focus on specific populations and set-
tings, potentially yielding findings that may not always align with



RESUSCITATION PLUS 19 (2024) 100684 7

those from large database studies due to contextual differences.
These differences may include variations in healthcare quality and
socioeconomic status. Nevertheless, findings from single-region
studies tend to be more accurate for that specific area.

Other potential explanations that may account for the discrepan-
cies observed in our results compared to others include variations in
geographic location. For instance, Salt Lake City may have a smaller
population and less traffic compared to many other US cities, poten-
tially resulting in shorter EMS response times for all patients. Addi-
tionally, racial/ethnic differences in OHCA interventions may be
influenced by various confounding factors, such as socioeconomic
status and comorbidities, which we did not account for in our study.
Moreover, temporal trends in OHCA EMS protocols and public
awareness campaigns may have evolved over time, leading to
improvements in racial/ethnic disparities in OHCA interventions. Fur-
ther, publication bias may skew the literature, as studies reporting
significant results are more likely to be published than those with null
findings [31]. Studies reporting significant racial/ethnic differences in
OHCA interventions may be overrepresented in the literature com-
pared to studies reporting no significant findings, like our study.
Our results may confirm that racial/ethnic disparities in OHCA inter-
ventions vary across regions. However, it’s important to note that our
study had a relatively small sample size of non-white patients. As a
result, the statistical power to detect significant associations may
have been reduced. Larger sample sizes are recommended for
future research. Another significant finding of our study is that the
Asian group had a significantly higher crude ROSC rate compared
to all other groups. This discrepancy may be attributed to a higher
proportion of Asian people receiving AED application. Nonetheless,
there were no significant differences in crude survival to hospital dis-
charge or neurologically intact survival. Further research into racial/
ethnic differences in in-hospital interventions is required.

Limitations
This study was conducted within a single region, potentially limiting
the generalizability of the findings to other regions and settings. Addi-
tionally, the use of OHCA registry data may introduce information
bias or incomplete data capture. The racial/ethnic makeup of our
study region is less diverse than some other major cities, and the dis-
tribution of minority groups may not be geographically as homoge-
neous elsewhere, resulting in less of an impact of social
determinants of health. Furthermore, although efforts were made
to adjust for potential confounders, data on other important variables
such as comorbidities and socioeconomic status were unavailable
and thus not included in the analysis. Lastly, we did not include the
year in the analysis due to our small sample size. Including year
as a variable in the regression model would add complexity and con-
sume degrees of freedom, potentially leading to overfitting.

Conclusion

This study represents the first investigation into racial/ethnic dis-
parities in OHCA interventions within Salt Lake City, Utah. While our
unadjusted analysis found no significant differences among racial/
ethnic groups in most OHCA interventions, there was a significant
difference in AED utilization, with Asian However, our multivariable
analysis did not identify any statistically significant association
between race/ethnicity and most OHCA intervention measures,
including AED use. Subgroup analysis on patients failing to achieve
ROSC revealed no significant association between race/ethnicity
and intra-arrest transport. Our findings demonstrate that regional
variation in racial/ethnic disparities in OHCA may not be uniform

across all regions. Additional influential variables such as neighbor-
hood conditions, socioeconomic factors, and in-hospital interventions
should also be considered in future studies.
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