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SEX INEQUITIES FOR HIGH-RISK TRAUMATIC INJURIES IN MOTOR VEHICLE CRASHES 
ATTENDED BY EMERGENCY MEDICAL SERVICES IN 2023

Alyssa M. Green¹, Jeremiah M. Kinsman², Jonathan R. Powell³, Morgan K. Anderson¹
¹Clinical and Research Services, ImageTrend Inc.; ²National Highway Traffic Safety Administration; ³National Registry of Emergency Medical Technicians 

• In motor vehicle crashes (MVC), studies suggest female occupants have a 
higher risk of injury and fatality. 

• Characterization of these injuries among MVC trauma patients is critical for 
identifying prevention and trauma care interventions that positively impact 
patient care outcomes.

• Limited research exists on differences among high-risk injury patterns by 
patient sex. 

• Our objective was to evaluate sex-stratified motor vehicle injuries resulting in 
emergency medical services (EMS) system activation and transport.

INTRODUCTION

METHODS

CONCLUSION

High-risk traumatic injuries vary by sex in this evaluation of EMS 9-1-1 
responses for MVC patients, demonstrating the need for further analysis. Future 
work should focus on exploring the association between vehicle occupant sex 
and crash patient factors such as body weight and height, crash type, and 
vehicle type with prehospital injury patterns. Results have potential to inform 
multi-level public health interventions such as motor vehicle safety standards, 
vehicle safety design, trauma triage criteria revisions, EMS education, training, 
and protocols and vehicle occupant safety behavior. 

Results of this study are limited by completeness of data in ‘Cause of Injury’ data 
element, use of a convenience sample and lack of vehicle and detailed crash data. 

LIMITATIONS

RESULTS

N= 2,589 met inclusion criteria. 

• Males had significantly higher alcohol or drug use (14.8% vs 7.5%, p<0.001)

• Females had higher airbag deployment (76.0% vs 71.5%, p=0.011).

• There were similar rates of trauma triage criteria for high-risk vital signs 
between males and females. 

• Females had a higher proportion of suspected pelvic fracture compared to 
males (12.2% vs. 8.1%, p<0.001). 

• Males had a higher proportion of suspected spinal injury with new motor or 
sensory loss compared to females (3.9% vs. 2.4%, p=0.040).

Table 1: Patient and Incident Characteristics by Sex in High-Risk Traumatic Injuries in Motor Vehicle 
Crashes Attended by EMS in 2023

All 9-1-1 Incidents for Adult Patients

7,770,927

Motor Vehicle Crashes

244,003

Transported to ED

128,040

High Risk Injuries

6,538

Restrained Occupants

2,589

Figure 1:  Data Flow Diagram 
for Included Population in 
High-Risk Traumatic Injuries in 
Motor Vehicle Crashes 
Attended by EMS in 2023

Table 2: Differences in Proportions of High-Risk Injuries by Sex in 
Motor Vehicle Crashes Attended by EMS in 2023

High Risk Injuries Female Male Total p-value
Amputation proximal to
wrist or ankle 12 (1.0%) 10 (0.7%) 22 (0.8%) p = 0.561

Crushed, degloved, mangled,
or pulseless extremity 86 (7.2%) 79 (5.7%) 165 (6.4%) p = 0.129

Skull deformity, suspected
skull fracture 33 (2.8%) 44 (3.2%) 77 (3.0%) p = 0.641

Chest wall instability,
deformity, or suspected
flail chest

14 (1.2%) 26 (1.9%) 40 (1.5%) p = 0.207

Suspected pelvic fracture 146 (12.2%) 113 (8.1%) 259 (10.0%) p = <0.001

Penetrating injuries to head,
neck, torso, and proximal
extremities

93 (7.8%) 123 (8.8%) 216 (8.3%) p = 0.383

Suspected fracture of two or
more proximal long bones 132 (11.1%) 161 (11.5%) 293 (11.3%) p = 0.744

Active bleeding requiring a
tourniquet or wound packing
with continuous pressure

0 0 0 --

Suspected spinal injury with
new motor or sensory loss 29 (2.4%) 55 (3.9%) 84 (3.2%) p = 0.040

Abdominal tenderness or
distention 52 (4.4%) 43 (3.1%) 95 (3.7%) p = 0.107 vehicle safety design, trauma triage criteria revisions, EMS education, training, 

and protocols and vehicle occupant safety behavior. 
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Patient & Incident
Characteristics

Female Male Total
N=1,194 N=1,395 N=2,589

Age in Years
Median [IQR] 44.0 [32.0] 42.0 [32.0] 43.0 [32.0]

Race
Black/African American 200 (16.8%) 209 (15.0%) 409 (15.8%)
Hispanic/Latino 118 (9.9%) 184 (13.2%) 302 (11.7%)
Other/Multiple 53 (4.4%) 84 (6.0%) 137 (5.3%)
White 699 (58.5%) 778 (55.8%) 1,477 (57.0%)
Missing 124 (10.4%) 140 (10.0%) 264 (10.2%)

Alcohol/Drug Use 89 (7.5%) 207 (14.8%) 296 (11.4%)
Airbag Deployed 908 (76.0%) 998 (71.5%) 1,906 (73.6%)
Transport Time in Minutes
Median [IQR] 17.4 [16.5] 17.5 [17.3] 17.4 [17.2]
Missing 5 (0.4%) 2 (0.1%) 7 (0.3%)

Scene Time in Minutes
Median [IQR] 17.0 [11.5] 17.4 [12.9] 17.2 [12.5]
Missing 6 (0.5%) 2 (0.1%) 8 (0.3%)

• ImageTrend Collaborate Dataset for 9-1-1 EMS records in 2023

• Patient age > 18 years old with seatbelt restraint and trauma triage criteria 
documented

• MVC defined as ‘Cause of injury’ codes: V40-49.4-9, V50-59.4-9, V87, 
V89.2-3, V89.9, V99, or Y85

• Descriptive statistics: 

• Patient demographics

• Alcohol or drug use

• Airbag deployment

• EMS system times

• Trauma triage for high-risk injuries and high-risk vital signs.

• Differences in proportions for various trauma triage high-risk injuries and 
high-risk vital signs between male and females were tested using chi-square. 

• Differences for continuous variables were tested using Mann-Whitney U due 
to non-normal distributions.

Table 3: Differences in Proportions of High-Risk Vital Signs by Sex in Motor 
Vehicle Crashes Attended by EMS in 2023

High Risk Vitals Female Male Total p-value
Respiratory Rate/Distress/SPO2 150 (12.6%) 163 (11.7%) 313 (12.1%) p = 0.533
Systolic Blood Pressure 292 (24.5%) 302 (21.6%) 594 (22.9%) p = 0.100
Decreased Glasgow Coma Score 518 (43.4%) 652 (46.7%) 1,170 (45.2%) p = 0.095

RESEARCH WITH THE NATIONAL HIGHWAY TRAFFIC 
SAFETY ADMINISTRATION & NATIONAL REGISTRY 
OF EMERGENCY MEDICAL TECHNICIANS (NREMT)

EXAMINATION OF EMERGENCY MEDICAL SERVICES USE IN THE UNHOUSED POPULATION
Morgan K. Anderson1,3, Alyssa M. Green1, Jonathan Powell2

1ImageTrend Clinical & Research Services, 2National Registry of Emergency Medical Technicians, 3Tulane University, School of Public Health & Tropical Medicine

Evidence has shown unhoused individuals have unique health needs with higher prevalence of mental 
health illness and substance use disorders.1 High health care costs, lack of insurance coverage and 
limited availability of mental health resources may keep unhoused individuals from obtaining primary 
care.2 Additionally, evidence has shown that emergency medical services (EMS) are utilized to fill gaps 
in preventative and consistent healthcare for unhoused individuals.3 Minimal research has been done 
analyzing differences in EMS utilization between unhoused and housed patients.

INTRODUCTION

The objective of this study was to describe EMS patient characteristics of unhoused patients 
compared to housed patients.

OBJECTIVE

• ImageTrend Collaborate National EMS dataset

• Inclusion Criteria:

• Retrospective 9-1-1 incidents involving unhoused patients in 2022

• A subset of the dataset was then leveraged to include EMS agencies: 

- Using a data capturing field identifying unhoused patients (itPatient.025- Is Patient 
Homeless?) during an EMS incident

- Had at least 5 unhoused patient incidents documented throughout the 12-month study 
period

• Patients were then categorized as either unhoused or housed population from EMS clinician 
designation

• For each population, we examined: 

• Patient level (e.g. age, biological sex)

• Clinician level (e.g. provider primary impression ICD-10-CM groupings, patient disposition 
such as transported or not transport by EMS)

• Incident level (e.g. scene urbanicity, level of care of service) variables in this analysis

• Descriptive statistics and chi-square tests for proportion comparison 

METHODS

RESULTS
• 4,441,054 EMS incidents analyzed

• Unhoused patient incidents were identified in 63,626 (1.5%) incidents

• A majority of unhoused incidents involved males (71.2%), occurred in urban areas (98.8%), and 
were transported (79.6%) 

• Compared to housed patients, unhoused patients were:

• More likely to be: 

- Younger (median[interquartile range] 46[24] vs 57[37] years)

- Male (71.2% vs 49.1%)

• Less likely to be:

- White race (45.6% vs 58.4%)

• Unhoused patient Provider Primary Impression was higher for: 

• Pain (8.4% vs 4.9%)

• Alcohol-related (6.9% vs 1.5%)

• Mental-disorders (6.2% vs 1.9%)

• Incidents occurring during evening (18:00-23:59) and overnight (12:00-5:59) hours were higher 
for unhoused patients (47.5% vs 39.5%) and slightly higher during summer months 
(June-August) (27.9% vs 25.8%)

• Convenience Sample
• Housed status may not be captured in selected field
• Different levels of Unhoused (chronic, short term, sheltered, unsheltered)

LIMITATIONS

CONCLUSION

Within this national sample of EMS incidents, unhoused patients were more often younger, male, 
more urban, utilized EMS more for alcohol, illicit drug, or mental disorders, and had incidents more 
likely to occur during the evening and overnight hours compared to housed patients. Understanding 
the utilization of EMS by unhoused patients may help identify gaps in public health and community 
outreach programs that could prevent or reduce the number of unhoused individuals utilizing EMS.

¹9-1-1 Response
*chi-square<0.05

Table 1. Patient Characteristics of Unhoused Patients Compared to Housed Patients, 20221

Unhoused Patients Housed Patients Chi-Square
p-value

N 63,626 (1.5%) 4,377,428 (98.5%)
Age
Median [IQR] 46 [24] 57[37]

Sex
Female 18,237 (28.8%) 2,164,923 (50.9%) <0.01
Male 45,038 (71.2%) 2,092,373 (49.1%) <0.01
Missing 351 120,132

Race
White 21,915 (45.6%) 1,959,862 (58.4%) <0.01
Black/African
American

13,670 (28.4%) 786,944 (23.4%) <0.01

Hispanic/Latino 8,528 (17.7%) 409,334 (12.2%) <0.01
Other/Multiple Races 3,981 (8.3%) 202,240 (6.0%) <0.01
Missing 15,532 1,019,048

Urbanicity
Metro Area 62,188 (98.8%) 4,070,096 (95.4%) <0.01
Non-metro Area 1,057 (1.7%) 282,941 (6.6%) <0.01
Rural 87 (0.1%) 17,985 (0.4%) <0.01
Missing 29 6,406

Census Divisions
West 29,371 (46.2%) 1,867,607 (42.7%) <0.01
Midwest 1,375 (2.2%) 230,242 (5.3%) <0.01
Northeast 6,761 (10.6%) 467,219 (10.7%) 0.70
South 26,116 (41.0%) 1,812,342 (41.4%) 0.07

1 9-1-1 Response
*chi-square <0.05

Table 2. Incident Characteristics of Unhoused Patients Compared
to Housed Patients, 2022

Unhoused Patients Housed Patients Chi-Square
p-value*

N 63,626 (1.5%) 4,377,428
Top Provider Primary Impression

Pain (G89) 5,376 (8.4%) 215,669 (4.9%) <0.01
Alcohol-related disorders
(F10)

4,364 (6.9%) 66,096 (1.5%) <0.01

Mental Disorder, not
specified (F99)

3,949(6.2%) 81,301 (1.9%) <0.01

Malaise and Fatigue
(R53)

3,553(5.6%) 395,801 (9.0%) <0.01

Encounter for general
examination without
complaint, suspected or
reported diagnosis (Z00)

3,135(4.9%) 203,443 (4.7%) <0.01

Patient Disposition
Transported 50,657 (79.6%) 3,410,239 (77.9%) <0.01
Not Transported 12,461 (19.6%) 927,968 (21.2%) <0.01
Death 505 (0.8%) 39,221 (0.9%) 0.01

EMS Unit Level of Care
ALS 17,066 (26.8%) 1,109,720 (25.4%) <0.01
BLS 46,480 (73.1%) 3,202,734 (73.2%) 0.52
Critical Care/Specialty 77 (0.1%) 64,439 (14.7%) <0.01
Missing 0 535

Incident Seasonality
Winter 14,888 (23.4%) 1,068,538 (24.4%) <0.01
Spring 14,510 (22.8%) 1,084,064 (24.8%) <0.01
Summer 17,750 (27.9%) 1,127,435 (25.8%) <0.01
Fall 16,475 (25.9%) 1,097,391 (25.1%) 0.40

Incident Time of Day
12:00 – 5:59 12,244 (19.2%) 675,475 (15.4%) <0.01
6:00-11:59 13,673 (21.5%) 1,111,112 (25.4%) <0.01
12:00-17:59 19,690 (30.9%) 1,535,563 (35.1%) <0.01
18:00-23:59 18,015 (28.3%) 1,054,216 (24.1%) <0.01
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NEMSQA Airway-18 Invasive Airway Confirmed Using 
Waveform Capnography Report: Enhancing Patient 
Outcomes Through Improved Documentation

Published October 2024

Summary
What is already known about this topic?
National EMS Quality Alliance (NEMSQA) has identified Airway-181 as a critical measure for assessing the 
effectiveness of airway management in prehospital settings.

What does this report add?
Airway-18 includes optional elements in the performance calculation within the National EMS Information System 
(NEMSIS) dataset, making it impossible to fully calculate using NEMSIS alone. However, ImageTrend Collaborate 
has data that can help establish a baseline, utilizing our national research dataset, which includes a representative 
sample of the NEMSIS dataset.

What is the call to action? 
Improve performance on the Airway-18 measure to reduce patient harm and improve outcomes by:
1.      Verifying that all necessary protocols and equipment are available.

a. Ensure that crews with the scope of practice and equipment to perform invasive airway procedures also 
    have the necessary supplies for waveform capnography.
b. Protocols should require invasive airways are confirmed using waveform capnography.

2.     Following up on each invasive airway procedure in your system to confirm the use of waveform capnography 
        for tube placement verification. 
3.     Ensuring complete documentation of codes eAirway.04 and eVitals.16. Apply validation rules if appropriate.

RESEARCH WITH WEILL CORNELL MEDICINE AND 
NEWYORK-PRESBYTERIAN

LANGUAGE BARRIERS IN TRAUMA CARE: A NATIONWIDE ANALYSIS OF PREHOSPITAL CARE
Veronica Layrisse Landaeta MD1*, Shahenda Khedr BA1*, Morgan Anderson MPH CPH3-4, Gabriela R. Dincheva DO1, Francesca Sullivan RN BSN1, Konstantin Khariton DO1.2, Steven Chao MD1.2

1Department of General Surgery, New York Presbyterian-Queens, Queens, NY, USA, 2Department of General Surgery, Weill Cornell Medicine, Queens, NY, USA, 3ImageTrend Clinical & Research Services, Lakeville MN, USA, 4Tulane University, Celia Scott Weatherhead School of Public Health and Tropical Medicine

Language barriers can impede EMS evaluation and treatment of trauma patients, potentially leading 
to misdiagnosis and poorer outcomes. We examined how communication challenges may affect 
patient care in the acute pre-hospital setting. 

BACKGROUND

• A retrospective review of EMS activations was conducted using the ImageTrend Collaborate dataset

• Blunt trauma patients evaluated by EMS nationwide from 2022-2023 were included

• Inclusion Criteria: 911 Response

• Exclusion Criteria: deaths and unresponsive patients

• Data were categorized into Language Barrier (LB) and No Language Barrier (NLB) groups, with

• LB defined as cases where EMS providers documented a language barrier with the patient

• Descriptive analyses were conducted based on patient and incident characteristics

• Differences in proportions for LB vs. NLB characteristics were calculated using Chi-square p-values

METHODS

RESULTS
• Of 1,220,982 patients, 24,857 (2%) had a LB. LB patients were more likely to be:

• Male (47.4% vs. 53.5%, p<0.05)

• Younger (58 vs. 44 mean age, p<0.05). NLB patients were predominantly Caucasian (59.1% vs 
6.5%) while the majority of LB patients were Hispanic (7.6% vs. 58.9%)

• NLB patients were predominantly Caucasian (59.1% vs 6.5%) while the majority of LB patients were 
Hispanic (7.6% vs. 58.9%)

• LB patients were more likely to have incidents in metropolitan areas (85.3% vs. 91.2%, p<0.05) 

• The most common cause for blunt trauma for LB patients was car occupant injury trauma (25.6%) 
and for NLB was falls (29.5%)

• Incidence of moderate to severe GCS scores were slightly higher in the LB group (4.2% vs. 5.2%, 
p<0.05)

• LB patients were more likely to be treated and transported to the hospital (75.1% vs. 80.3%, 
p<0.005) while NLB patients had higher pain scores documented (63.6% vs. 60.6%, p<0.05)

• Mean time on scene was similar between the groups (17.4 vs. 17.0 minutes)

CONCLUSION
LB patients had a higher incidence of high-energy transfer mechanisms of injury, which may 
contribute to the observed greater frequency of moderate and severe GCS scores in this cohort. This 
injury severity might also explain the more frequent hospital transfers in the LB group, although 
communication challenges could play a role. Interestingly, despite higher injury severity, the LB group 
had lower documented pain scores, potentially due to language discordance. Additionally, despite 
their presumed acuity, the mean on-scene time was similar between LB and NLB groups, possibly 
indicating care delays related to communication barriers. Notably, our analysis identified only 2% of 
patients as LB, compared to the 9% of limited English proficiency reported by the US Census Bureau’s 
American Community Survey, suggesting inconsistencies in EMS documentation. Standardized 
reporting practices and further studies stratifying patients by injury mechanism are needed to explore 
disparities related to language barriers.

LIMITATIONS
• Convenience sample

• Language barrier may be subjective to providers known languages

• Langugage barrier may not be documented or documented in patient narrative

≥ 46 327 (1.3%) 12,722 (1.1%)*
Missing 4,673 (18.8%) 261,789 (21.9%)*

Patient Disposition
Treated and Transported 19,954 (80.3%) 897,854 (75.1%)*
No Transport 4,903 (19.7%) 298,272 (24.9%)*

- - Patient Refusal 1,228 (4.9%) 85,824 (7.2%)*
Level of EMS Care Provided

- ALS 20,130 (81.0%) 990,248 (82.7%)*
- BLS 2,801 (11.3%) 132,767 (11.1%)
- Specialty Critical Care 931 (3.8%) 33,710 (2.8%)*
- Missing 995 (4.0%) 39,401 (3.3%)*

Patient Pain Score Documented
- Yes 15,067 (60.6%) 761,072 (63.6%)*

Glasgow Coma Scale Score Moderate or Severe
- Yes 1,280 (5.2%) 49,788 (4.2%)*

1Identified from NEMSIS eInjury.02 (Mechanism of Injury “Blunt”)
2on scene time outliers of 0 or 120 min were excluded
*Chi Square Pvalue <0.05
† Mann-whitney or Wilcoxon rank sum test significant P-value < 0.05
3 Multiple Cause of Injuries can be documented

Table 1. Patient and Incident Characteristics for Blunt Trauma Patients
by Language Barrier Status
Variables Language Barrier

Identified
No Language
Barrier Identified

All Blunt1 Injury Incidents 24,857(2.0%) 1,196,126 (98.0%)
Patient Gender
Male 13,296 (53.5%) 567,014 (47.4%)*
Female 11,494 (46.2%) 625,588 (52.3%)*
Unknown 67 (0.3%) 3,524 (0.3%)

Patient Age
Median [IQR] 44 [29,65] 58 [32,76] †
< 18 years 1,653 (6.7%) 101,475 (8.5%)*
18-24 years 2,496 (10.0%) 101,323 (8.5%)*
25-34 years 4,269 (17.2%) 129,868 (10.9%)*
35-44 years 4,009 (16.1%) 113,761 (9.5%)*
45-54 years 3,351 (13.5%) 104,543 (8.7%)*
55-64 years 2,798 (11.3%) 137,737 (11.5%)
≥ 65 years 6,235 (25.1%) 505,631 (42.3%)*
Unknown 46 (0.2%) 1,788 (0.1%)

Race
White 1,623 (6.5%) 706,967 (59.1%)*
Black or African American 735 (3.0%) 154,882 (12.9%)*
Hispanic 14,635 (58.9%) 90,634 (7.6%)*
Asian 1,699 (6.8%) 11,241 (0.9%)*
American Indian or Alaska Native 148 (0.6%) 11,098 (0.9%)*
Native Hawaiian or Other Pacific Islander 175 (0.7%) 3,231 (0.3%)*
Other Race or Multiple Races 812 (3.3%) 28,477 (2.4%)*
Missing/Unknown 5,030 (20.2%) 189,596 (15.9%)*

Incident Urbanicity
Metro 22,673 (91.2%) 1,019,873 (85.3%)*
Non-Metro 1,228 (4.9%) 107,465 (9.0%)*
Rural 534 (2.1%) 49,652 (4.2%)*
Unknown 422 (1.7%) 19,136 (1.6%)*

On Scene Time2

Median [IQR] 15.5 [11,21] 15.0 [11,21]†
Mean (SD) 17.0 (9.3) 17.4 (9.6)
≤ 10 minutes 4,737 (19.1%) 225,308 (18.8%)
11-20 9,954 (40.1%) 469,072 (39.2%)*
21-30 3,938 (15.8%) 174,525 (14.6%)*
31-45 1,228 (4.9%) 52,710 (4.4%)*

Table 2: Breakdown of Injury Causes in Blunt trauma Patients Attended by EMS
Variables

All Blunt1 Injury Incidents

Language
Barrier (LB)

24,857 (2.0%)

No Language Barrier
(NLB)

1,196,126 (98.0%)

Top 5 causes of injury2

Falls from slipping, tripping and stumbling (W01) 4,946 (19.9%) 352,628 (29.5%)*
Car occupant injured in accident (V49) 6,369(25.6%) 204,137 (17.1%)*
Other Slipping, tripping and stumbling and falls (W18) 1,391 (5.6%) 155,568 (13.0%)*
Motor or non-motor vehicle accident (V89) 2,574 (10.4%) 46,158 (3.9%)*
Crashing of motor vehicle (Y32) 965 (3.9%) 38,013 (3.2%)

1Identified from NEMSIS eInjury.02 (Mechanism of Injury “Blunt”)
2Multiple Cause of Injuries can be documented
*Chi Square Pvalue <0.05
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