
Counting the Lives Lost: How Many Black Trauma Deaths Are 
Attributable to Disparities?

Valerie K. Scott, MSPH1, Zain G. Hashmi, MBBS1, Eric B. Schneider, PhD1, Xuan Hui, MD, 
ScM1, David T. Efron, MD1, Edward E. Cornwell III, MD2, and Adil H. Haider, MD, MPH1

1Center for Surgical Trials and Outcomes Research, The Johns Hopkins School of Medicine, 
Baltimore, MD

2Department of Surgery, Howard University College of Medicine, Washington, D.C

Abstract

Background—The number of black trauma deaths attributable to racial disparities is unknown. 

The objective of this study is to quantify the excess mortality suffered by black patients given 

disparities in the risk of mortality.

Materials and Methods—A retrospective analysis of patients aged 16–65 years with blunt and 

penetrating injuries included in the National Trauma Data Bank (NTDB) from 2007–2010 was 

performed. Generalized linear modeling estimated the relative risk of death for black patients 

versus white patients, adjusting for known confounders. This analysis determined the difference in 

the observed number of black trauma deaths at Level I and II centers and the expected number of 

deaths if the risk of mortality for black patients had been equivalent to that of white patients.

Results—1.06 million patients were included. Among patients with blunt and penetrating 

injuries at Level I trauma centers, white males and females had a relative risk of death of 0.82 

(95% CI 0.80, 0.85) and 0.78 (95% CI 0.74, 0.83), respectively, compared with black patients. 

Similarly, at Level II trauma centers white males and females had a relative risk of death of 0.84 

(95% CI 0.80, 0.88) and 0.82 (95% CI 0.73, 0.91). Overall, of the estimated 41,613 deaths that 

occurred at Level I and II centers, 2,206 deaths (5.3%) were excess deaths among black patients.

Conclusions—Over a four year period, approximately five percent of trauma center deaths 

could be attributed to racial disparities in trauma outcomes. These data underscore the need to 

better understand and intervene against the mechanisms that lead to trauma outcomes disparities.
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Introduction

Traumatic injury contributes significantly to the burden of unequal health outcomes among 

minorities in the United States. Trauma is the leading cause of death among all Americans 
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aged 1–44 years,1 and disparities in the risk of mortality after trauma among minority 

patients have been well documented.2,3 The root causes of unequal outcomes after trauma 

are complex and not well understood. There are myriad and overlapping factors, such as lack 

of health insurance, socioeconomic status, and violence, which may potentially contribute to 

the racial disparity in trauma mortality.2,4–6

There has been a significant effort to establish that racial disparities in mortality after trauma 

exist. While one study suggests that trauma accounts for 11 percent of the overall racial 

disparity in potential life years lost in the United States, there has not yet been an attempt to 

quantify the impact of this risk disparity on the number of deaths among black trauma 

patients in the United States.7

This study hypothesizes that disparities in the relative risk of mortality between black and 

white adult trauma patients will be apparent at Level I and Level II trauma centers in the 

United States and that the impact of these potential mortality disparities can be quantified in 

terms of “excess” mortality. If previous findings of racial disparities in trauma mortality 

disparities are confirmed, an analysis of the magnitude of excess mortality will provide 

policy-makers, providers, and researchers with an indication of how many lives might 

potentially be saved with the design and implementation of effective interventions targeting 

the trauma mortality disparity.

Methods

This study was a retrospective analysis of adult trauma patients aged 16–65 years included 

in the National Trauma Data Bank (NTDB) between 2007 and 2010. The NTDB is the 

largest repository of trauma registry data in the United States with approximately five 

million medical records from 900 participating centers. Data from the years 2007–2010 were 

chosen due to the NTDB’s adoption in 2007 of the National Trauma Data Standard (NTDS), 

which significantly improved the quality of data. Previous studies have shown that mortality 

disparities are most significant between black and white patients, thus this study was limited 

to black and white patients only.8 Patients who were dead on arrival or who were missing 

data on type of injury (blunt or penetrating) were excluded (Figure 1).

Fiscella et al.’s previously published methodology to determine the number of black deaths 

attributable to the racial disparity in hypertension was adapted for this study of trauma 

patients.9 Specifically, this analysis incorporated Fiscella’s concept of modeling changes in 

mortality rates that would result from a reduction of the mean systolic blood pressure of 

black patients to that of white patients. In this study, the change in the number of deaths that 

would result from a reduction of the relative risk of death after trauma among black patients 

to that of white patients was determined.

Patients were stratified by trauma center level and by gender, allowing for a comparison of 

black vs. white patients within four groups: males treated at Level I trauma centers, females 

at Level I trauma centers, males at Level II trauma centers, and females at Level II trauma 

centers. Relative risk of in-hospital mortality for white patients, using black patients as the 

reference group, was calculated for each of the four patient strata using generalized linear 
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modeling (GLM) with Poisson distributed dependent variable. GLM offers a way to unify 

basic linear, logit, and Poisson models and is advantageous in analyzing data that is not 

normally distributed due to the method’s increased flexibility for frequently encountered 

model violations. Multivariate logistic regression with clustering (to account for interfacility 

variation), which yields odds ratios, is often used for risk-adjusted analysis. However, to 

calculate the number of black deaths attributable to racial disparity in a manner consistent 

with Fiscella et al.’s previously described methodology, this study required the generation of 

relative risks of mortality for blacks versus white patients. Multiple patient demographic and 

injury severity variables were controlled for in the analysis, in accordance with previously 

recommended best practices for analyses using NTDB data.10 The following variables were 

included in the GLM models with mortality as the outcome: patient age, patient sex,11 

anatomic severity [Injury Severity Score (ISS)], physiologic severity (hypotension at 

presentation),12 type of injury,13 Glasgow Coma Scale, ventilator use, injury intentionality, 

and insurance status.14

The relative risk of death among white trauma patients was multiplied by the number of 

black trauma deaths reported in the NTDB in each of the four patient strata to determine 

how many black trauma deaths would be expected if the risk of mortality had been 

equivalent to that of white patients. The overall number of “excess” black deaths was 

determined by subtracting the number of these expected deaths from the observed number of 

deaths.

Demographic data on patient, injury, and hospital characteristics were assessed for black and 

white patients separately. A bivariate analysis comparing patients who survived and patients 

who died according to race was also performed.

As the NTDB contains nearly all U.S. Level I trauma centers, these numbers are directly 

usable. Since the NTDB only contains 73% of all U.S. Level II trauma centers, the number 

of Level II patient deaths was multiplied by the constant 1.37 to obtain an estimate of actual 

deaths.

Given the higher proportion of penetrating trauma among black patients, a subset analysis 

was performed in blunt injury patients only. Statistical analyses were performed using 

Stata/MP statistical software version 11 (StataCorp, College Station, Texas). Statistical 

significance was set at p<0.05.

Results

Of the 2,539,818 patients included in the NTDB from 2007–2010, 1,063,314 patients who 

were treated at Level I or Level II trauma centers met inclusion criteria for this study (Figure 

1). Of these, the majority of patients (77.1%) were white. Black patients were significantly 

more likely than white patients to be male, younger (16–35 years), and uninsured (Table 1). 

Intentional injuries were far more common among black trauma patients compared to white 

patients (43.0% vs. 10.8%), as well as penetrating injuries (35.1% vs. 7.7%). More 

specifically, black patients were significantly more likely than white patients to present with 

gunshot wounds (GSWs) (22.5% vs. 3.0%), stab wounds (12.5% vs. 4.7%), or “struck-by” 
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injuries (12.6% vs. 8.3%). Unadjusted mortality was higher among black patients compared 

to white patients (4.7% vs. 3.2%), with an overall crude mortality rate of 3.5%.

Gunshot wounds and motor vehicle crashes were the leading causes of death among both 

white and black patients, followed by falls in white patients and pedestrian injuries in black 

patients (Table 2). Gunshot wounds were responsible for 55% of the deaths among black 

trauma patients compared to only 17% of deaths among white patients. Black patients who 

died tended to be younger than white patients. Nearly forty percent (38.4%) of black trauma 

patients who died were aged 16–25 years compared to 22% of white patients who died. 

Although penetrating injuries and intentional injuries were more prevalent among black 

patients overall, similar proportions of black and white patients with these injury 

characteristics died (8.4% vs. 8.2%; 6.7% vs. 6.0%, respectively). Among those patients 

who died, injury severity appeared to be worse among black patients. Significantly more 

black patients who died arrived at the hospital emergency department in shock (<90mmHg), 

with a Glasgow Coma Score of 3–5, or with severe or extremely severe injuries (ISS 16–24 

or 25–75) compared with white patients who died. Interestingly, although gunshot wounds 

were far more prevalent among black patients in this study, black patients were actually 

significantly more likely to survive GSW injuries than white patients (88.3% vs. 81.2%).

Of the more than one million patients included in this study, the adjusted relative risk of 

mortality was significantly lower for white compared to black patients (Figure 2). At Level I 

trauma centers white males and females had a relative risk of death of 0.82 (95% CI 0.80, 

0.85) and 0.78 (95% CI 0.74, 0.83), respectively (Figure 2). There was no significant 

difference between Level I and Level II trauma centers in the disparity in relative risk of 

mortality. At Level II trauma centers white males and females had a relative risk of death of 

0.84 (95% CI 0.80, 0.88) and 0.82 (95% CI 0.73, 0.91).

Given the confidence intervals of the relative risks of death shown in the analysis of patients 

with all injuries, it is unlikely that there would be a significant difference in results among 

blunt injury patients only. However, due to the high prevalence of penetrating injuries among 

black patients, a subset analysis was conducted in patients with blunt injury only (Figure 3). 

The racial disparity in relative risk of mortality did not diminish with the exclusion of 

penetrating trauma patients; there was no statistically significant difference in the risk of 

mortality between patients with only blunt trauma compared with all injury types at Level I 

trauma centers among white males [RR 0.81 (95% CI 0.77, 0.84) vs. RR 0.82 (95% CI 0.80, 

0.85)] or among white females [RR 0.76 (95% CI 0.71, 0.82) vs. RR 0.78 (95% CI 0.74, 

0.83)].

Similarly, there was no significant difference in mortality risk between blunt injury only and 

all injury types at Level II trauma centers among white males (RR 0.80 (95% CI 0.74, 0.86) 

vs. RR 0.84 (95% CI 0.80, 0.88) or among white females RR 0.76 (95% CI 0.69, 0.87) vs. 

RR 0.82 (95% CI 0.73, 0.91).

Of the 8,927 deaths that occurred among black patients at Level I trauma centers, an 

estimated 1,633 (18.3%) may have survived in the absence of the race-based disparity in 

mortality outcomes (Table 3). While there were 2,520 actual deaths among black patients 
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reported at Level II trauma centers, after accounting for the approximately 27% of Level II 

trauma centers not accounted for in NTDB data, it is estimated that 3,452 deaths occurred. 

Of these estimated 3,452 black patients who died at Level II trauma centers, 573 (16.6%) are 

estimated to have survived in the absence of the disparity in relative risk of mortality. 

Overall, of the estimated 41,613 deaths among black and white patients that occurred at both 

Level I and Level II trauma centers from 2007–2010, 2,206 deaths (5.3%) were among black 

patients who may have survived without a race-based disparity in the relative risk of 

mortality.

Discussion

This study again confirms previously described racial disparities in the risk of mortality after 

trauma in both Level I and Level II trauma centers and goes beyond this prior work to 

estimate the number of patients who may have survived in the absence of this disparity. 

Approximately 2,200 deaths occurred among adult trauma patients at Level I and Level II 

trauma centers from 2007–2010 who may have survived had they had the same relative risk 

of mortality as white patients. Overall, these excess deaths represent approximately five 

percent of the deaths among trauma patients at Level I and Level II trauma centers.

Black patients were significantly more likely to suffer from penetrating injuries and 

intentional injuries. More than half of black patients who died suffered from a gunshot 

wound. It is clear that the disproportionate number of gunshot wounds – which have a high 

case fatality rate15 – contribute significantly to trauma mortality among black patients. Even 

among survivors of violence, penetrating injuries are associated with trauma recidivism, 

with each subsequent penetrating injury carrying more than twice the risk of mortality.16 To 

ensure that penetrating injuries were not a confounding driver of the differences in risk of 

mortality seen between black and white trauma patients, a subset analysis of blunt injury 

patients only was performed and showed that the disparity in risk of death persisted.

Few other studies have attempted to quantify “excess” deaths resulting from racial 

disparities,9,17–18 and to our knowledge, none have done so specifically for trauma. This 

analysis aims to quantify, rather than explain, the divergent risk of death among trauma 

patients by race. However, there are some possible mechanisms through which these 

disparities originate and are translated into a disproportionate number of deaths among black 

patients. For instance, black patients in this study were more likely to lack health insurance, 

a known risk factor for trauma mortality.6 Race is an independent predictor of trauma 

mortality even when controlling for insurance status.2 Furthermore, trauma patients are 

guaranteed emergent care regardless of ability to pay under the federal Emergency 

Treatment and Active Labor Act (EMTALA).2 However, black patients in the United States 

are disproportionately uninsured and may be in worse overall health at the time of their 

injury due to prior lack of access to care. Expanding health insurance coverage may improve 

the overall health status of the minority population, perhaps allowing them to better sustain 

an injury.

Deaths among black patients in this study were concentrated among young men suffering 

from gunshot wounds. The racial disparity in risk of mortality after trauma cannot be 
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explained away by the prevalence of penetrating trauma among black patients; however, 

gunshot wounds are responsible for a staggering proportion of black trauma deaths (56%). 

Although this study controlled for potential confounding factors such as insurance status, it 

is possible that there was residual confounding that maybe have contributed to the 

disproportionately higher risk of mortality among black trauma patients. Given the ongoing 

epidemic of violence in American cities and the high case fatality rate of gunshot injuries, 

violence prevention initiatives are critically important to reduce the incidence of trauma 

among black patients.19 The Ceasefire Campaign in Chicago has successfully reduced gun 

violence through interventions designed to mediate disputes and challenge social acceptance 

of violence and is now being successfully replicated in other U.S. cities with programs such 

as Safe Streets in Baltimore.20,21 Mitigating the impact of violence, particularly in urban 

areas, provides an opportunity to reduce disparities by preventing violent trauma that 

disproportionately affects black patients.

It is unclear whether or not implicit racial bias among providers contributes to the increased 

risk of death among black trauma patients. Several studies have shown that implicit bias 

against black patients has a negative impact on the quality of care, as well as physician-

patient communication and patient satisfaction with care in a primary care setting.22–24 

However, a recent study found no association between implicit bias and vignette-based 

clinical decision-making among medical students.25 Further study is warranted to determine 

what, if any, role implicit bias plays in mediating the quality of care provided to minority 

trauma patients.

Improving quality at low performing, disproportionately minority trauma centers may also 

be a key intervention to reduce racial disparities. Low performing hospitals tend to serve 

more minority, uninsured, and low-income patients.26,27 Haider et al. found that trauma 

centers caring for between 25–50% minority patients or more than 50% minority patients 

have an increased adjusted odds of mortality of 1.16 (95% CI 1.01–1.34) and 1.37 (95% CI 

1.16–1.61), respectively.4 Given the high proportion of uninsured patients seen at these 

disproportionately minority trauma centers, interventions to augment resource-poor hospitals 

to improve quality of care may reduce racial disparities in mortality.

To our knowledge, this is the first study to quantify the contribution of the racial mortality 

disparity to the number of deaths recorded among black trauma patients. Using a dataset of 

more than one million patients and following recommended best practices for robust 

analyses of NTDB data, this study reaffirms the wide gap in risk of death after trauma 

among black patients, even among those with blunt injuries only. However, there are several 

important limitations to consider in this study. First, co-morbidities have not been controlled 

for due to the prevalence of missing data in the NTDB. To address this concern the analysis 

was restricted to patients under age 65 years, as co-morbidities in older patients are more 

prevalent. However, it is unknown if there are racial disparities in patients over age 65 years, 

as most outcomes studies have excluded this population and disparities appear to lessen after 

age 65.28 Second, our estimates for Level II trauma centers have been extrapolated from the 

73% of centers reporting to the NTDB and thus are not directly usable. It is possible that the 

Level II trauma centers not included in the NTDB may have differed from those centers 

reporting to the NTDB. However, the mortality estimates for Level II centers were 
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proportionally similar to Level I centers. Furthermore, the NTDB is not a nationally 

representative sample and this study does not include data on trauma patients not treated at a 

Level I or Level II trauma center. Finally, while patient and hospital characteristics were 

controlled for in the analysis, there may have been some residual confounding due to a lack 

of important clinical information.

Creating interventions designed to identify and target the root causes of the racial mortality 

disparity could have a significant impact on overall trauma survival. Nearly one in five black 

trauma patients who died from 2007–2010 in this study may have survived had they 

experienced the same risk of mortality as white patients. Overall, these excess deaths 

represent approximately five percent of the deaths among trauma patients at Level I and 

Level II trauma centers. While the underlying drivers of this disparity remain unclear, the 

magnitude of the impact on mortality demands that policy-makers, providers, and 

researchers renew their efforts to better understand and intervene to mitigate racial 

disparities in trauma.
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Figure 1. 
Study Inclusion
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Figure 2. 
Relative Risk of Mortality among White Adult Trauma Patients with Blunt and Penetrating 

Injuries

Reference group is black patients of equivalent stratum. All relative risks were significant. 

Level I white males: (RR 0.82, 95% CI 0.80, 0.85); Level I white females: (RR 0.78, 95% CI 

0.74, 0.83); Level II white males (RR 0.84, 95% CI 0.80, 0.88); Level II white females (RR 

0.82, 95% CI 0.73, 0.91).
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Figure 3. 
Relative Risk of Mortality among White Adult Trauma Patients with Blunt Injury Only

Reference group is black patients of equivalent stratum. All relative risks were significant. 

Level I white males: (RR 0.81, 95% CI 0.77, 0.84), Level I white females (RR 0.76, 95% CI 

0.71, 0.82), Level II white males (RR 0.80, 95% CI 0.74, 0.86), Level II white females (RR 

0.76, 95% CI 0.69, 0.87).
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Table 1

Demographic Characteristics of Black and White Patients

Black Patients
n=243,286 (22.88)

White Patients
n=820,028 (77.12)

p value

Male 186,118 (76.50) 568,090 (69.28) <0.001

Female 57,117 (23.48) 251,158 (30.63)

Age

 16–25 83,262 (34.22) 207,983 (25.36) <0.001

 26–35 55,769 (22.92) 141,773 (17.29)

 36–45 43,426 (17.85) 149,546 (18.24)

 46–55 40,338 (16.58) 178,302 (21.74)

 56–65 20,491 (8.42) 142,424 (17.37)

Insurance Status

 Insured 127,820 (52.54) 552,309 (67.35) <0.001

 Uninsured 76,152 (31.30) 139,686 (17.03)

Mechanism of Injury

 Motor vehicle collision 83,783 (34.44) 364,600 (44.46) <0.001

 Fall 34,534 (14.19) 219,528 (26.77)

 Struck-by 30,599 (12.58) 68,074 (8.30)

 Gunshot wound 54,830 (22.54) 24,549 (2.99)

 Stab wound 30,485 (12.53) 38,566 (4.70)

 Pedestrian 2,294 (0.94) 20,044 (2.44)

 Other 6,761 (2.78) 84,667 (10.32)

Glasgow Coma Score

 3–5 16,246 (6.68) 57,735 (7.04) <0.001

 6–8 3,697 (1.52) 10,751 (1.31)

 9–12 6,039 (2.48) 16,021 (1.95)

 13–15 206,222 (84.77) 684,889 (83.52)

Trauma Center

 Level I 179,150 (73.64) 529,180 (64.53) <0.001

 Level II 64,136 (26.36) 290,848 (35.47)

Shock –SBP <90 mmHg

 Yes 13,119 (5.39) 27,358 (3.34) <0.001

 No 224,346 (92.21) 770,562 (93.97)

Injury Severity

 Mild (ISS 1–8) 126,470 (51.98) 366,354 (44.68) <0.001

 Moderate (ISS 9–15) 66,094 (27.17) 249,260 (30.40)

 Severe (ISS 16–24) 27,054 (11.12) 118,630 (14.47)

 Extremely severe (ISS 25–75) 21,412 (8.80) 81,328 (9.92)

Type of Injury
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Black Patients
n=243,286 (22.88)

White Patients
n=820,028 (77.12)

p value

 Blunt 157,968 (64.93) 756,891 (92.30) <0.001

 Penetrating 85,318 (35.07) 63,137 (7.70)

Intentional

 Yes 104,616 (43.00) 88,313 (10.77) <0.001

 No 136,575 (56.14) 729,674 (88.98)

Year of Admission

 2007 49,555 (20.37) 161,901 (19.74) <0.001

 2008 60,374 (24.82) 205,944 (25.11)

 2009 64,667 (26.58) 217,426 (26.51)

 2010 68,690 (28.23) 234,757 (28.63)

Mortality 11,449 (4.71) 26,108 (3.18) <0.001
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