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Study objective: To evaluate racial and ethnic disparities in out-of-hospital analgesic administration, accounting for the influence
of clinical characteristics and community socioeconomic vulnerability, among a national cohort of patients with long bone
fractures.

Methods: Using the 2019-2020 ESO Data Collaborative, we retrospectively analyzed emergency medical services (EMS) records
for 9-1-1 advanced life support transport of adult patients diagnosed with long bone fractures at the emergency department. We
calculated adjusted odds ratios (aOR) and 95% confidence intervals (CI) for out-of-hospital analgesic administration by race and
ethnicity, accounting for age, sex, insurance, fracture location, transport time, pain severity, and scene Social Vulnerability Index.
We reviewed a random sample of EMS narratives without analgesic administration to identify whether other clinical factors or
patient preferences could explain differences in analgesic administration by race and ethnicity.

Results: Among 35,711 patients transported by 400 EMS agencies, 81% were White, non-Hispanic, 10% were Black, non-
Hispanic, and 7% were Hispanic. In crude analyses, Black, non-Hispanic patients with severe pain were less likely to receive
analgesics compared with White, non-Hispanic patients (59% versus 72%; Risk Difference: -12.5%, 95% CI: -15.8% to -9.9%).
After adjustment, Black, non-Hispanic patients remained less likely to receive analgesics compared with White, non-Hispanic
patients (aOR:0.65, 95% CI:0.53 to 0.79). Narrative review identified similar rates of patients declining analgesics offered by EMS
and analgesic contraindications across racial and ethnic groups.

Conclusions: Among EMS patients with long bone fractures, Black, non-Hispanic patients were substantially less likely to receive
out-of-hospital analgesics compared with White, non-Hispanic patients. These disparities were not explained by differences in
clinical presentations, patient preferences, or community socioeconomic conditions. [Ann Emerg Med. 2023;-:1-12.]
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INTRODUCTION
Background

Inadequate pain management in emergency care remains
common, especially for patients belonging to racial and
ethnic minority groups.1 In the emergency department
(ED), Black patients are 40% less likely, and Hispanic
patients are 25% less likely to receive analgesics compared
with White patients with similar conditions.2 For many
acutely ill or injured patients with pain, the first medical
contact and the first opportunity for pain relief comes in
the out-of-hospital setting with emergency medical services
(EMS) clinicians. Out-of-hospital analgesic administration
is associated with greater pain reduction and a greater
likelihood of pain treatment after arrival at the ED.3

Nevertheless, pain is largely undertreated in the out-of-
- : - 2023
hospital setting, and this burden is experienced
disproportionately by racial and ethnic minority patients.4,5

Importance
Prior studies have described racial and ethnic disparities

in pain management but have not adequately explored
potential explanatory factors, such as differences in
socioeconomic resources, patients’ treatment preferences,
and the severity of injury or medical condition. The
decision to administer analgesics in the out-of-hospital
setting is complex and multifactorial. Under some
circumstances, such as when the patient declines the
medication or when medical contraindications are present,
withholding analgesics may be appropriate. Beyond clinical
considerations, social and physical environments may also
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Editor’s Capsule Summary

What is already known on this topic
Pain is undertreated in the out-of-hospital setting,
especially among racial and ethnic minority patients.

What question this study addressed
Can inequities in out-of-hospital analgesic
administration for long bone fractures be explained
by patient treatment preferences, severity of illness, or
socioeconomic differences?

What this study adds to our knowledge
In this retrospective observational national study of
>35,000 adults with long bone fractures, Black, non-
Hispanic patients had 35% lower odds of receiving
out-of-hospital analgesics compared to White, non-
Hispanic patients. This treatment disparity was not
explained by differences in demographic
characteristics, pain severity, clinical appropriateness,
patient preference, or community socioeconomic
vulnerability.

How this is relevant to clinical practice
Future efforts to improve out-of-hospital pain
management should focus on racial equity and will
need to address underlying structural contributors to
the observed inequities.

influence health and health equity. For example, higher
income has been linked with increased out-of-hospital
analgesic administration.6 Limited data have distinguished
the effects of socioeconomic status from systematic and/or
interpersonal racism; however, this disentanglement is
essential to effectively identify and address the root causes
of persistent observed racial and ethnic disparities.
Goals of This Investigation
We sought to evaluate racial and ethnic disparities in out-

of-hospital analgesic administration while accounting for the
influence of clinical characteristics and community
socioeconomic resources among a national cohort of patients
with confirmed long bone fractures on ED diagnosis.
MATERIALS AND METHODS
Study Design and Data Source

We conducted a retrospective observational analysis of
EMS-transported adult patients with long bone fractures
using the 2019 and 2020 ESO Data Collaborative research
datasets. The ESO is a large provider of out-of-hospital
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electronic health record software in the United States. In
compliance with the National EMS Information System
(NEMSIS) version 3.4 standard, the electronic health record
facilitates the collection of dispatch, demographic, and clinical
characteristics of the EMS encounter.7 A separate health data
exchange software allows for bi-directional data sharing and
linkage of ED and hospital information, including
International Classification of Diseases (ICD-10) diagnoses,
with the electronic health record.

Agencies voluntarily consent to participate in the ESO
Data Collaborative, whereby all records are de-identified
and included in annual research datasets. No data
abstraction is performed as data elements are gathered
directly from the electronic health record database. Annual
research datasets are made available without cost following
a proposal review process, institutional review board
approval, and data use agreement.

In 2020, the ESO Data Collaborative research data set
contained 9,854,576 records (84% 9-1-1 responses) from
2,000 consenting EMS agencies. Patient encounters were
geographically distributed in the South (53%), Midwest
(24%), West (16%), and Northeast (6%) Census regions.
Most encounters (79%) occurred in urban areas per the
Centers for Medicare and Medicaid Services classifications.
A total of 516 (26%) agencies contributed EMS records
linked with hospital data through the health data exchange,
representing approximately 21% (1,001,809) of all 9-1-1
EMS transport in the data set. Of these linked encounters,
54% occurred in the South, 22% in the Midwest, 20% in
the West, and 4% in the Northeast. Most (94%) occurred
in urban settings. This study was considered exempt from
review by the institutional review board at St. David’s
Health Care. We report findings in alignment with the
STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) guidelines.
Selection of Study Subjects
We included all 9-1-1 EMS responses involving adult

patients (older than 18 years) with an ED ICD-10
diagnosis code indicating a fracture of one or more long
bones (humerus, radius, ulna, femur, tibia, fibula) between
January 1, 2019, and December 31, 2020. We excluded
encounters not originating from a 9-1-1 call (eg,
interfacility transports) and those that did not result in
EMS transport to a hospital. We excluded patients with an
initial Glasgow Coma Scale score less than 14 or an initial
A-V-P-U (alert - verbal - pain - unresponsive) assessment of
responsive to pain or unresponsive as these patients may
have experienced more serious injuries that required
prioritization of life-saving interventions over analgesic
Volume -, no. - : - 2023
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administration. We also excluded encounters from EMS
units providing solely basic life support (BLS) care to limit
the influence of scope of practice restrictions on analgesic
administration. Lastly, we excluded patients without
documented race and ethnicity as this was the primary
independent variable for this study.

Measures
Analgesic administration is an important process

measure for alleviating pain associated with long bone
fractures and is largely within the control and discretion of
the attending EMS clinicians. Our primary outcome
measure included any analgesic medication administered in
the out-of-hospital setting by any route. Analgesic
medications used by EMS include opioids (fentanyl,
morphine, hydromorphone), ketamine, nonsteroidal anti-
inflammatory drugs (ketorolac, ibuprofen), and
acetaminophen. Secondarily, in alignment with existing
out-of-hospital pain management research,8 we describe
clinically meaningful pain reduction as a decrease of 2 or
more points on the 0 to 10 pain scale between the final and
initial EMS pain assessments.

Our primary independent variable was EMS-
documented patient race and ethnicity. As social rather
than biological constructs, we used race and ethnicity as
proxies for the effects of racism (structural and/or
interpersonal). In the electronic health record, separate data
elements existed for race and ethnicity. These items were
not forced responses and could be omitted by the
documenting clinician. For race, EMS clinicians selected
from the following options: American Indian or Alaska
Native, Asian, Black, non-Hispanic or African American,
Hispanic or Latino, Native Hawaiian or Other Pacific
Islander, or White. The race data element allowed a single
selection from 2019 until August 2020, when the data
element was revised to allow multiple selections. Ethnicity
was a single select data element with Hispanic or Latino or
Not Hispanic or Latino as drop-down selection options.

For analysis, we classified patients who were identified in
the electronic health record as “White” in the race field and
who either had “not Hispanic or Latino” or no selection for
ethnicity as “White, non-Hispanic.” Similarly, we classified
those who were identified as “Black” in the race field and
who either had “not Hispanic or Latino” or no selection for
ethnicity as “Black, non-Hispanic.” Because Hispanic or
Latino was listed as a choice in both the ethnicity and race
data elements, we categorized patients who had “Hispanic
or Latino” selected for ethnicity and any one of the options
for race “Hispanic or Latino.” We also classified those who
only had “Hispanic or Latino” selected for race as
“Hispanic or Latino” (abbreviated as “Hispanic”
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throughout). Finally, because of small cell sizes precluding
more granular stable analyses, we classified patients
documented as any other race, as well as those documented
as belonging to 2 or more races, into the “Other Race or
Ethnicity” category (abbreviated as “Other” throughout).

To better understand and isolate racial and ethnic
treatment inequities in the context of social determinants of
health, we included socioeconomic status of the geographic
area where the EMS encounter occurred as a proxy for patient
access to financial resources. Socioeconomic status was
measured using the Centers for Disease Control and
Prevention’s Social Vulnerability Index9 for the EMS
encounter scene location Census tract. Specifically, we used
the socioeconomic status theme, which is computed using
measures of the population below poverty, unemployment,
income, and the proportion of the population without a high
school diploma for each US Census tract.10 Tract rankings are
based on percentiles with values ranging from 0 to 1. Higher
values indicate greater socioeconomic vulnerability. Previous
work has linked higher values from the socioeconomic status
theme to more health conditions and worse health outcomes
for individual patients.11,12 For analysis, we classified
encounters in the 1 to 25th percentile as Q1 (least vulnerable),
26 to 50th percentile Q2, 51 to 75th percentile Q3, and
>75th percentile as Q4 (most vulnerable).

We identified additional potentially confounding
variables a priori: age in years, sex, fracture location, EMS
transport time, and first pain score severity category. While
sex and gender are distinct constructs, at the time of this
work, the electronic health record included a field for
gender only. The options within the gender data element
included only “male,” “female,” and “unable to determine.”
Fracture location was categorized based on the linked
hospital diagnoses as humerus, ulna/radius, femur, tibia/
fibula/ankle, or multiple locations. As shorter EMS
transport times are associated with clinician decisionmaking
and choice to withhold analgesic administration in the out-
of-hospital setting and are also associated with urban
settings where racial and ethnic diversity is increased, we
included EMS transport time as the difference in minutes
from the time the ambulance departed the scene of the
encounter until arrival at the hospital.13 We classified pain
scores documented by EMS on the 0 to 10 scale into
severity categories: none (0), mild (1 to 3), moderate (4 to
6), or severe (7 to 10).
Statistical Analysis
To evaluate for potential systematic differences in

patient and encounter characteristics, we first described
patients with and without documented race and ethnicity.
Annals of Emergency Medicine 3
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Next, we performed crude comparisons of out-of-hospital
analgesic administration by patient race and ethnicity by
calculating risk differences (RD) with 95% confidence
intervals (CI), applying a Bonferroni adjustment for multiple
comparisons. As EMS clinicians may be more likely to
provide analgesics for patients presenting with severe pain,
compared with moderate or mild pain, we further performed
subgroup analysis of analgesic administration to patients with
severe pain. Additionally, for patients with 2 or more EMS-
documented pain scores and severe pain on initial EMS
assessment, we compared the crude differences in pain
reduction (of at least 2 points on a 0 to 10 scale) using RD
and 95% CI with a Bonferroni adjustment.

We then used a multivariable generalized estimating
equation model with a logit link and a robust Huber-
White sandwich variance estimator to calculate adjusted
odds ratios (aOR) and 95% CI for out-of-hospital
analgesic administration by race and ethnicity,
accounting for potential correlations arising from
clustering because of agency-level protocols and training.
In this multivariable model, we adjusted for confounding
variables selected a priori based on existing literature and
expert determination: patient age, gender, scene
socioeconomic status, insurance status, fracture location,
transport time, and first pain score severity category. We
modeled categoric covariates using dummy coding and
omitting the reference category. We assessed for
statistical interactions between race and ethnicity with
gender and scene socioeconomic status using
postestimation Wald tests of the interaction terms. We
planned to include interaction terms with P<.05 in the
final model. We excluded patients with missing data in a
casewise fashion from the multivariable analyses. As a
sensitivity analysis, we performed multiple imputations
by chained equations using 10 imputations, including
race and ethnicity, age, gender, insurance status, scene
socioeconomic status, fracture location, transport time,
pain severity category, and region in the model. We used
Stata v15.1 (College Station, TX) for all analyses.
Review of Free-Text EMS Clinician Narratives
To explore possible reasonable exceptions for analgesic

administration, we reviewed a random sample of the free-
text EMS clinician narratives. All records for patients with
documented severe pain on initial EMS assessment and no
documentation indicating out-of-hospital analgesic
administration in the drop-down medication fields were
eligible for further review. We obtained a random sample
from each racial and ethnic group based on estimates from
a sample-size calculator, assuming a 5% sampling error.
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Four reviewers with EMS clinician credentials (ARF, JK,
RPC, SSB) conducted reviews. Two reviewers were
randomly assigned to each narrative. Reviewers were
blinded to the race and ethnicity of the patient.

We used an inductive approach to generate themes
that could potentially explain why out-of-hospital
analgesics were not administered by examining a subset
of randomly selected records to identify themes. Final
themes included: patient declined the analgesic
medication, patient reported pain relief without
medication, analgesic administration was documented in
the free-text, nonpharmacologic pain management
interventions were applied, analgesic administration
occurred before arrival of the attending EMS unit, a
contraindication for analgesic administration was noted,
and/or a language barrier was present.

Reviewers then independently read their assigned
narratives and marked themes for each record. More than
one theme could be present within the free-text note of a
single patient. For analysis, if either reviewer marked a
theme as present, the theme was deemed present. We used
descriptive statistics to summarize the frequencies of each
theme stratified by race and ethnicity.
RESULTS
Patient Characteristics

We analyzed EMS records for 37,801 patients with ED-
diagnosed long bone fractures who were transported by an
advanced life support unit. Race and ethnicity were not
documented by EMS for 2,090 (5.5%) patients. Pain
scores were recorded less frequently, and analgesics were
administered less frequently for patients without EMS-
documented race and ethnicity (Table E1, available at
http://www.annemergmed.com).

After excluding patients for whom race and ethnicity
were not documented, the analysis sample consisted of
35,711 patients transported by 400 EMS agencies. Most
EMS encounters (69%) occurred in a home/residence or
assisted living facility. Most patients were White, non-
Hispanic (81%), 10% were Black, non-Hispanic, 7% were
Hispanic, and 1% were categorized as multi-racial or
belonging to other races/ethnicities. In total, 41% of Black,
non-Hispanic patients, 26% of Hispanic patients, and 13%
of White, non-Hispanic patients were encountered in areas
of high socioeconomic vulnerability (Table 1).
Out-of-Hospital Pain Assessment and Analgesic
Administration

The proportion of patients with a documented out-of-
hospital pain assessment was similar among White,
Volume -, no. - : - 2023
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Table 1. Patient and encounter characteristics stratified by race and ethnicity groups (N¼35,711).

Characteristic

Patient Race and Ethnicity*

Black, Non-Hispanic
10.4% (3,723)

Col % (n)

Hispanic
7.0% (2,490)
Col % (n)

Other
1.4% (498)
Col % (n)

White, Non-Hispanic
81.2% (29,000)

Col % (n)

Age, y

Median (IQR) 53 (32–68) 53 (35–73) 63 (42–79) 73 (59–84)

Gender

Female 49.4 (1,838) 51.1 (1,273) 61.0 (304) 66.5 (19,268)

Male 50.6 (1,885) 48.9 (1,217) 39.0 (194) 33.6 (9,729)

Census Region

Northeast 0.3 (12) 1.7 (41) 0.8 (4) 1.6 (456)

Midwest 16.8 (624) 6.0 (147) 11.1 (55) 16.5 (4,731)

South 75.5 (2,801) 66.1 (1,632) 56.1 (278) 63.3 (18,197)

West 7.4 (274) 26.3 (650) 32.1 (159) 18.7 (5,383)

Urbanicity

Urban 97.3 (3,615) 95.8 (2,384) 98.2 (489) 91.7 (26,553)

Rural 2.7 (101) 4.2 (104) 1.8 (9) 8.3 (2,408)

Scene Socioeconomic Quartile

Q1 (Least vulnerable) 15.6 (578) 22.2 (553) 44.0 (218) 35.3 (10,228)

Q2 16.8 (624) 21.6 (537) 24.6 (122) 27.1 (7,839)

Q3 26.7 (991) 30.6 (760) 18.8 (93) 24.2 (7,011)

Q4 (Most vulnerable) 40.9 (1,520) 25.6 (636) 12.7 (63) 13.4 (3,881)

Insurance

Yes 92.2 (3,432) 93.3 (2,322) 94.6 (471) 96.9 (28,086)

No/Unknown 7.8 (291) 6.7 (168) 5.4 (27) 3.2 (914)

Long Bone Fracture Location

Humerus 10.5 (389) 12.3 (305) 12.1 (60) 14.7 (4,251)

Ulna/Radius 13.1 (489) 19.1 (475) 14.3 (71) 11.0 (3,203)

Femur 27.4 (1,021) 26.1 (650) 37.4 (186) 44.0 (12,758)

Tibia/Fibula/Ankle 43.6 (1,624) 36.3 (904) 31.1 (155) 25.6 (7,437)

Multiple 5.4 (200) 6.3 (156) 5.2 (26) 4.7 (1,351)

EMS Transport Time, min

Median (IQR) 11.9 (8.2–16.8) 12.9 (8.8–18.3) 14.0 (9.4–20.6) 14.2 (9.7–20.8)

Number of EMS Pain Scores Recorded

0 14.3 (534) 15.7 (391) 14.9 (74) 12.7 (3,685)

1 27.0 (1,004) 21.5 (535) 28.7 (143) 23.0 (6,683)

2þ 58.7 (2,185) 62.8 (1,564) 56.4 (281) 64.3 (18,632)

First Pain Score Category

None (0) 8.3 (263) 5.6 (118) 6.6 (28) 8.1 (2,042)

Mild (1-3) 6.7 (214) 6.4 (134) 8.0 (34) 10.1 (2,562)

Moderate (4-6) 26.4 (843) 27.2 (570) 33.0 (140) 29.3 (7,427)

Severe (7-10) 58.6 (1,869) 60.8 (1,277) 52.4 (222) 52.5 (13,284)

*Race and ethnicity categories were defined as: Hispanic ¼ Hispanic or Latino and any other single race, Other ¼ American Indian or Alaska Native, Asian, Native Hawaiian or
Other Pacific Islander, or those with 2 or more races selected. IQR, interquartile range.

Crowe et al Disparities in Out-of-Hospital Pain Management for Patients With Long Bone Fractures
non-Hispanic patients (87%), Black, non-Hispanic, non-
Hispanic patients (86%), and Hispanic patients (84%).
Pain was re-assessed by EMS for 64% of White, non-
Volume -, no. - : - 2023
Hispanic patients, 59% of Black, non-Hispanic patients,
and 63% of Hispanic patients. On initial EMS assessment,
a pain score indicating severe pain (more than 6) was
Annals of Emergency Medicine 5



Table 2. Patient and encounter characteristics by out-of-hospital analgesic administration.

Characteristic

Out-of-Hospital Analgesic Administration

Yes
45.7% (16,310)

Row % (n)

No
54.3% (19,401)

Row % (n) RD (95% CI)

Patient Race and Ethnicity*

Black, non-Hispanic 39.5 (1,469) 60.5 (2,254) -6.5 (-8.8 to -4.3)

Hispanic 50.7 (1,263) 49.3 (1,227) 4.7 (1.2 to 7.5)

Other 47.6 (237) 52.4 (261) 1.6 (-4.3 to 7.5)

White, non-Hispanic 46.0 (13,341) 54.0 (15,659) Reference

Age, y

Median (IQR) 68 (49–81) 72 (58–84)

Gender

Female 47.3 (10,726) 52.7 (11,957) Reference

Male 42.9 (5,583) 57.1 (7,442) -4.4 (-5.5 to -3.4)

Census Region

Northeast 42.9 (220) 57.1 (293) Reference

Midwest 45.8 (2,547) 54.2 (3,010) 2.9 (-3.1 to 9.0)

South 46.1 (10,556) 53.9 (12,352) 3.2 (-2.7 to 9.1)

West 44.3 (2,866) 55.7 (3,600) 1.4 (-4.6 to 7.5)

Urbanicity

Urban 45.4 (14,990) 54.6 (18,051) Reference

Rural 49.7 (1,302) 50.3 (1,320) 4.3 (2.3 to 6.3)

Scene Socioeconomic Quartile

Q1 (Least Vulnerable) 50.1 (5,794) 50.0 (5,783) Reference

Q2 45.8 (4,176) 54.2 (4,946) -4.3 (-6.1 to 2.4)

Q3 43.8 (3,875) 56.2 (4,980) -6.3 (-8.1 to -4.4)

Q4 (Most Vulnerable) 39.9 (2,436) 60.1 (3,664) -10.1 (-12.2 to -8.0)

Insurance

Yes 45.8 (15,724) 54.2 (18,587) 4.0% (1.3 to 6.6)

No/Unknown 41.9 (586) 58.1 (814) Reference

Long Bone Fracture Location

Humerus 42.3 (2,118) 57.7 (2,887) Reference

Ulna/Radius 39.2 (1,663) 60.8 (2,575) -3.1 (-6.0 to -0.2)

Femur 47.8 (6,990) 52.2 (7,625) 5.5 (3.2 to 7.8)

Tibia/Fibula/Ankle 46.0 (4,657) 54.0 (5,463) 3.7 (1.3 to 6.1)

Multiple 50.9 (882) 49.1 (851) 8.6 (4.7 to 12.5)

EMS Scene Time, min

Median (IQR) 22 (16.6-28.8) 16 (11.7-21.6)

EMS Transport Time, min

Median (IQR) 15.3 (10.6–22.0) 12.7 (8.5–18.5)

Number of EMS Pain Scores

0 29.3 (1,373) 70.7 (3,311) Reference

1 30.5 (2,552) 69.5 (5,813) 1.2 (-0.9 to 3.3)

2þ 54.7 (12,385) 45.4 (10,277) 25.3 (23.5 to 27.2)

First Pain Score Category

None 8.2 (200) 91.8 (2,251) Reference

Disparities in Out-of-Hospital Pain Management for Patients With Long Bone Fractures Crowe et al
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Table 2. Continued.

Characteristic

Out-of-Hospital Analgesic Administration

Yes
45.7% (16,310)

Row % (n)

No
54.3% (19,401)

Row % (n) RD (95% CI)

Mild 11.3 (333) 88.7 (2,611) 3.2 (0.03 to 6.2)

Moderate 29.5 (2,645) 70.6 (6,335) 21.3 (18.7 to 23.9)

Severe 70.6 (11,759) 29.4 (4,893) 62.5 (60.0 to 64.9)

*Race and ethnicity categories were defined as: Hispanic ¼ Hispanic or Latino and any other single race, Other ¼ American Indian or Alaska Native, Asian, Native Hawaiian or
Other Pacific Islander, or those with 2 or more races selected. IQR, interquartile range.
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documented for 53% of White, non-Hispanic patients,
59% of Black, non-Hispanic patients, and 61% of
Hispanic patients (Table 1). Among those with at least 2
EMS-recorded pain scores and severe pain documented on
initial EMS assessment (n¼13,080), fewer Black, non-
Hispanic patients experienced a pain reduction of at least 2
points compared with White, non-Hispanic patients (55%
versus 69%; RD: -14.6, 95% CI: -18.1 to -11.1)
(Table E2, available at http://www.annemergmed.com).

In crude analyses of patients with any or no recorded
pain score, Black, non-Hispanic patients were 6.5% less
likely to receive an out-of-hospital analgesic compared to
White, non-Hispanic patients (40% versus 46%; RD:
-6.5%, 95% CI: -8.8% to -4.3%) (Table 2). Among
patients with severe pain on initial EMS assessment
(n¼16,652), Black, non-Hispanic patients were 12.5% less
likely to receive analgesics compared to White, non-
Hispanic patients (59% versus 72%; RD: -12.5%, 95%
CI: -15.8% to -9.9%) (Table E3, available at http://www.
annemergmed.com). Fentanyl was the most commonly
administered out-of-hospital analgesic across all racial and
ethnic groups, representing 86% of all first analgesic
administrations. Few patients received acetaminophen or
nonsteroidal anti-inflammatory drug medications
(Table E4, available at http://www.annemergmed.com).

We identified no significant statistical interactions
between race and ethnicity, gender, and scene
socioeconomic status; however, each of these variables
demonstrated significant main effects in the final
multivariable model. In the final multivariable model,
Black, non-Hispanic patients had 35% lower odds of
receiving an out-of-hospital analgesic compared to their
White, non-Hispanic counterparts (aOR: 0.65, 95% CI:
0.53 to 0.79) (Table 3). Adjusted odds of out-of-hospital
analgesic administration did not differ for Hispanic patients
or those of other races and ethnicities in comparison to
White, non-Hispanic patients. Analysis of the imputed data
set yielded similar results (Table E5, available at http://
www.annemergmed.com).
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Review of Free-Text Clinician Notes
Of the 4,893 patients with severe pain who did not

receive an out-of-hospital analgesic treatment, we randomly
selected 844 free-text clinician-patient care narratives for
qualitative review. A total of 14% (47/349) of White, non-
Hispanic patients had documentation indicating that the
patient declined an analgesic compared with 10% (25/256)
of Black, non-Hispanic patients, 7% (12/181) of Hispanic
patients, and 5% (3/58) of patients classified as belonging
to other racial and ethnic groups. Five percent (18/349) of
White, non-Hispanic patients had documented pain relief
in the free-text narrative compared with 2% (5/256) of
Black, non-Hispanic patients and 1% (2/181) of Hispanic
patients. Analgesic medication administration was
uncommonly documented in the free-text narrative (4%
[34/844] of reviewed records) and did not differ
meaningfully by race and ethnicity. Meanwhile, 22% (182/
844) had nonpharmacologic interventions documented
without substantial differences across racial/ethnic groups.
Contraindications for analgesic administration were
documented similarly across racial/ethnic groups and
affected 16% (137/844) of reviewed records (Table 4).
LIMITATIONS
As a retrospective data set of electronic patient care

records, discrete clinical fields lack information regarding
clinical decisionmaking. Pain is dynamic, and pain scores
alone do not necessarily distinguish between patients who
want pharmacologic pain management and those who do
not. Further, there are challenges with measuring
nonpharmacologic interventions such as positioning or
distraction, as these techniques are not always consistently
documented.

Patient race and ethnicity were categorized as
documented by the EMS clinicians. It is unknown whether
these values were self reported by the patient or selected by
the EMS clinicians without consulting the patients.
Previous research has demonstrated strong agreement
Annals of Emergency Medicine 7
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Table 3. Multivariable generalized estimating equation* odds
ratios and 95% CI for of out-of-hospital analgesic administration
(N¼30,939).

Characteristic aOR (95% CI)

Patient Race and Ethnicity**

Black, non-Hispanic 0.65 (0.53–0.79)

Hispanic 1.02 (0.81–1.28)

Other 1.00 (0.66–1.51)

White, non-Hispanic Reference

Scene Socioeconomic Quartile

Q1 (Least Vulnerable) Reference

Q2 0.74 (0.64–0.85)

Q3 0.64 (0.54–0.76)

Q4 (Most Vulnerable) 0.50 (0.40–0.63)

Insurance

No/Unknown Reference

Yes 1.39 (1.05–1.86)

Age (per 10-y increase) 0.90 (0.88–0.93)

Gender

Female Reference

Male 0.82 (0.76–0.88)

Long Bone Fracture Location

Humerus Reference

Ulna/Radius 0.82 (0.73–0.93)

Femur 1.49 (1.35–1.65)

Tibia/Fibula/Ankle 1.12 (1.00–1.25)

Multiple 1.21 (1.04–1.41)

EMS Transport Time (per 10-minute increase) 1.00 (1.00–1.00)

First Pain Score Category

None Reference

Mild 1.39 (1.10–1.74)

Moderate 4.62 (3.97–5.37)

Severe 26.9 (22.3–32.5)

*EMS agency used as clustering variable.
**Race and ethnicity categories were defined as: Hispanic ¼ Hispanic or Latino and
any other single race, Other ¼ American Indian or Alaska Native, Asian, Native
Hawaiian or Other Pacific Islander, or those with 2 or more races selected.
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between race and ethnicity documented in hospital records
with patient self reported race, though there is a tendency
for undercounting individuals belonging to minority racial
and ethnic groups.14 For the research question at hand, the
mechanism behind analgesic disparities is social rather than
biological, and as such, the clinician-reported race and
ethnicity carries value as this socially assigned category
affects conscious and unconscious biases that influence
behaviors.15

Small cell sizes precluded more granular analyses of
patients identified as American Indian or Alaska Native,
8 Annals of Emergency Medicine
Asian, Native Hawaiian, or Other Pacific Islander, and
further research is needed to understand the out-of-hospital
experiences of patients belonging to these racial and ethnic
groups. The inclusion of “Hispanic or Latino” as a list
option in both the ethnicity and race data elements in the
electronic health record prevented more granular analyses
of patients who were Hispanic or Latino with other
combinations of race. Similarly, the inability to select
multiple races for patients in the electronic health record
before August 2020 could have resulted in underreporting
of patients who were bi-racial or multi-racial. Patients who
were identified as bi-racial or multi-racial were also
included in the other race and ethnicity group for analysis.
The proportion of patients classified in the other race and
ethnicity category before August 2020 and after August
2020 was similar (1.5% and 1.2%, respectively).

In classifying socioeconomic status, we used an area-
based measure for the Census tract of EMS encounter
location. As an ecologic measure, the socioeconomic
quartiles reported may not reflect the true socioeconomic
status of individual patients.

Our decision to exclude BLS unit responses has
important implications. Although BLS units can provide
pain-relieving interventions such as splinting, ice,
positioning, distraction, or over-the-counter oral
medications, our primary interest was quantifying
disparities in provision of analgesic medications. We chose
to limit the analysis to encounters where the opportunity to
provide a wide variety of pharmacologic options was
present. Thus, this study would not capture any systemic
bias at the time of dispatch if BLS units were differentially
assigned to encounters involving patients belonging to
minority racial and ethnic groups.

Finally, although this study leveraged a large
multiagency sample of EMS records, the analysis group
remains a sample of convenience as the ESO Data
Collaborative does not include every EMS encounter in the
United States. The population of EMS agencies
participating in the health data exchange tends to contain
more encounters in urban populations, as reflected in the
demographic distribution of this analysis (93% urban).
Nevertheless, this is the largest known sample of EMS
patients with confirmed ED diagnoses of long bone
fractures. Further, the agencies included in this analysis
represent a variety of geographic and practice settings on
which future work may build.
DISCUSSION
In our study, EMS clinicians did not provide analgesic

medications to Black, non-Hispanic patients as often as
Volume -, no. - : - 2023



Table 4. Qualitative review of the free-text EMS clinician notes for patients with severe pain and no documented EMS analgesic
administration.

Potential Contributing Factor

Patient Race and Ethnicity*

Black, Non-Hispanic
N[256
% (n)

Hispanic
N[181
% (n)

Other
N[58
% (n)

White, Non-Hispanic
N[349
% (n)

Patient declined medication 9.8 (25) 6.6 (12) 5.2 (3) 13.5 (47)

Patient reported pain relief 2.0 (5) 1.1 (2) 5.2 (3) 5.2 (18)

Analgesic documented in free-text 4.7 (12) 2.8 (5) 3.5 (2) 4.3 (15)

Nonpharmacologic pain management 19.5 (50) 21.0 (38) 25.9 (15) 22.6 (79)

Analgesic given prior to arrival 4.7 (12) 2.2 (04) 6.9 (04) 4.6 (16)

Contraindication noted 18.4 (47) 15.5 (28) 17.2 (10) 14.9 (52)

Language barrier 0.4 (1) 12.7 (23) 12.1 (7) 0.9 (3)

*Race and ethnicity categories were defined as: Hispanic ¼ Hispanic or Latino and any other single race, Other ¼ American Indian or Alaska Native, Asian, Native Hawaiian or
Other Pacific Islander, or those with 2 or more races selected.
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they did to White, non-Hispanic patients experiencing pain
because of long bone fractures. This treatment disparity was
not explained by differences in pain severity, clinical
appropriateness, patient preferences, or community
socioeconomic resources. We did not identify pain
treatment inequities among Hispanic patients or those
belonging to other racial and or ethnic groups.

In accounting for our findings, the analgesic treatment
disparities uncovered may simply represent a clinically
convenient context through which to see the ways in which
racism influences EMS treatment. There are unique aspects
of medical care in the out-of-hospital environment which
may contribute to racially biased treatment. First, EMS
clinicians treating patients in out-of-hospital settings
commonly work under time pressure with substantial
clinical ambiguity, which often leads to increased cognitive
loads. These situations are known to exacerbate the use of
biases through stereotype activation.16,17 Second, the rising
prevalence of EMS patients with substance use disorders
can further complicate analgesic administration decisions.18

Attitudes toward substance abuse disorders may influence
suspected misuse of pain medications, which may be
incorrectly and disproportionately associated with people of
color.19,20 Next, EMS clinician disbelief in pain reporting,
unfortunately, plays an important role in the decision to
treat, and these perceptions are subject to racial biases.20,21

Further, disproven beliefs in EMS clinicians that Black,
non-Hispanic patients are physiologically distinct from
White, non-Hispanic patients may still persist, as
disturbingly reflected in a study of medical students, which
may also partially account for our findings.22 And finally,
EMS organizations have important and nontrivial
contributions to these disparities, either actively or
Volume -, no. - : - 2023
complicitly, through selective structural neglect creating
environments and organizational cultures in which
discriminatory behaviors are not appropriately addressed
through education, focused performance improvement
activities, and clear prioritization from leadership.23,24

Our results also reveal important relationships between
community socioeconomic vulnerability, race and
ethnicity, and EMS treatment. Patients encountered by
EMS in areas of lower socioeconomic status received out-
of-hospital pain medications less often than patients in
wealthier areas. Because of the historical and ongoing
impacts of societal racism, this burden also
disproportionately impacts Black, non-Hispanic patients,
who are more likely to live and work in geographies of
lower socioeconomic status.25 However, socioeconomic
conditions alone do not explain the observed racial and
ethnic disparities. After adjusting for community
socioeconomic conditions where the EMS encounter took
place, Black, non-Hispanic patients remained less likely to
receive out-of-hospital analgesics. Whereas racial and ethnic
disparities in hospital-based health care have been noted to
persist across categories of socioeconomic status,26 this is
the first time this relationship has been demonstrated in
EMS.

Reasonable clinical explanations or appropriate
exceptions to providing out-of-hospital analgesic
medications do not appear to be the main drivers of the
observed racial and ethnic disparities. In reviewing EMS
clinician narratives, we found that Black, non-Hispanic
patients refused pain medications at a similar rate compared
with White, non-Hispanic patients and that the rate of
documented contraindications was also similar. Pain relief
achieved through nonpharmacologic interventions also did
Annals of Emergency Medicine 9
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not appear to be a contributing factor to the lower rate of
analgesic administration to Black, non-Hispanic patients.
Notably, nearly half of Black, non-Hispanic patients
experiencing severe pain on initial EMS assessment did not
experience a meaningful pain reduction on final EMS
assessment, whereas this figure was far lower among White,
non-Hispanic patients. Even among patients who received
out-of-hospital analgesics, fewer Black, non-Hispanic
patients experienced pain reduction compared with White,
non-Hispanic patients. This difference did not appear to
relate to the choice of analgesic as opioids were the front-
line out-of-hospital analgesic in the overwhelming majority
of cases. Future research is needed to understand clinical
and interpersonal factors underlying these disparities in
pain relief.

Looking forward, a critical question remains as to how
best to improve pain management for Black, non-Hispanic
patients in the out-of-hospital setting. Interventions that
may effectively combat biases, including empathy training
and cross-cultural training, are certainly insufficient and, if
done in isolation, risk placing inappropriate levels of blame
on the clinicians when the challenge is also likely to be
systemic.27 Additionally, increasing racial and ethnic
diversity within the EMS workforce and leadership could
serve as a powerful means to reducing communication
barriers (both linguistic and cultural), reducing stereotype
threat, providing culturally relevant patient care, and
reducing resulting inequities.28,29 Further research is
needed to explore the factors associated with disparities,
develop evidence-based interventions, and evaluate
strategies to reduce racial and ethnic treatment disparities in
out-of-hospital pain management.

Collectively, the findings presented here speak to the
complexity of the racial and ethnic treatment inequities and
further support the need to examine EMS treatment
disparities within the context of social theories of race and
racism. As efforts to improve out-of-hospital pain
management increase, deliberate attention on equitable
care through robust quality management processes using
racism-informed methodological tools and
recommendations are warranted to ensure that gaps in care
for Black, non-Hispanic patients and the most
socioeconomically vulnerable are eliminated.
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