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Abstract BACKGROUND CONTEXT: Predictors of complications and mortality after spine trauma are
underexplored. At present, no study exists capable of predicting the impact of demographic factors,
injury-specific predictors, race, ethnicity, and insurance status on morbidity and mortality after
spine trauma.
PURPOSE: This study endeavored to describe the impact of patient demographics, comorbidities,
injury-specific factors, race/ethnicity, and insurance status on outcomes after spinal trauma using
the National Sample Program (NSP) of the National Trauma Data Bank (NTDB).
STUDY DESIGN: The weighted sample of 75,351 incidents of spine trauma in the NTDB was
used to develop a predictive model for important factors associated with mortality, postinjury com-
plications, length of hospital stay, intensive care unit (ICU) days, and time on a ventilator.
PATIENT SAMPLE: Aweighted sample of 75,351 incidents of spine trauma as contained in the
NTDB.
OUTCOME MEASURES: Mortality, postinjury complications, length of hospital stay, ICU days,
and time on a ventilator as reported in the NTDB.
METHODS: The 2008 NSP of the NTDB was queried to identify patients sustaining spine trauma.
Patient demographics, race/ethnicity, insurance status, comorbidities, injury-specific factors, and
outcomes were recorded, and a national estimate model was derived. Unadjusted differences in
baseline characteristics between racial/ethnic groups and insurance status were evaluated using
the t test for continuous variables and Wald chi-square analysis for categorical variables with Bon-
ferroni correction for multiple comparisons. Weighted logistic regression was performed for cate-
gorical variables (mortality and risk of one or more complications), and weighted multiple linear
regression analysis was used for continuous variables (length of hospital stay, ICU days, and ven-
tilator time). Initial determinations were checked against a sensitivity analysis using imputed data.
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RESULTS: The weighted sample contained 75,351 incidents of spine trauma. The average age
was 45.8 years. Sixty-four percent of the population was male, 9% was black/African American,
38% possessed private/commercial insurance, and 12.5% lacked insurance. The mortality rate
was 6% and 16% sustained complications. Increased age, male gender, Injury Severity Score
(ISS), and blood pressure at presentation were significant predictors of mortality, whereas age, male
gender, other mechanism of injury, ISS, and blood pressure at presentation influenced the risk of
one or more complications. Nonwhite and black/African American race increased risk of mortality,
and lack of insurance increased mortality and decreased the number of hospital days, ICU days, and
ventilator time.
CONCLUSIONS: This is the first study to postulate predictors of morbidity and mortality after
spinal trauma in a national model. Race/ethnicity and insurance status appear to be associated with
greater risk of mortality after spine trauma. Published by Elsevier Inc.
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Introduction

Health-care disparities between racial, ethnic, and socio-
economic groups have long been recognized in the United
States. Because of a variety of factors, members of subaltern
status on the grounds of race, ethnicity, and income have
been found to be at an increased risk of inferior outcomes
for medical conditions, such as cancer [1,2], coronary artery
disease [2], and human immunodeficiency virus [3]. Osten-
sibly, because of the integrated system and means by which
trauma care is delivered in contrast to the other listed condi-
tions, one would anticipate fewer health-care disparities be-
tween treatment and outcomes for patients sustaining
traumatic conditions [4]. However, numerous investigations
continue to document inferior outcomes, and inequalities of
care, within and between minority groups treated by trauma
centers across the country [4–12].

Inequalities within orthopedic and musculoskeletal
health care have only been evaluated within the last two de-
cades and remain incompletely explored, particularly with
respect to disparities among patients with spinal conditions
and fractures [13,14]. Alosh et al. [15] documented an in-
creased risk of mortality for racial and socioeconomic mi-
norities after anterior cervical procedures. Similarly, in
a meta-analysis of the extant literature, Schoenfeld et al.
[13] reported an increased risk of unfavorable outcome af-
ter spine surgery when comparing groups of white and non-
white patients.

Several factors have been implicated in influencing, and
obfuscating, the roles of race, ethnicity, and income/insur-
ance status on health-care–related outcomes [1–4,11,13].
These include patient-based factors such as age, medical
comorbidities, and attitudes toward the use of health care
[1,2,7,11,13]. Other supposed mitigating factors are trauma
mechanism [4], severity of injury [4,11], hospital quality
[1,13,15], and hospital financial payer mix [1,13,15]. Effec-
tive study of the impact of patient demographics, race,
ethnicity, and insurance status on outcomes within the
American health-care system necessitates a large patient
sample that cuts across regions and captures patients with

sufficient variation to be representative of the population
as a whole.

In this study, we used the National Sample Program
(NSP) Arrival Year 2008 of the National Trauma Data Bank
(NTDB) to investigate the impact of patient age, comorbid-
ities, race, ethnicity, and insurance status on outcomes after
spinal trauma. The NSP is a stratified sample of hospitals
from the NTDB, which collects robust patient-centered data
from Level I and II trauma centers across the United States
[16]. The NSP was designed to provide data capable of in-
forming trauma care and clinical outcomes, and the sample
has been used in the past in the creation of predictive
models for traumatic conditions [17]. To the best of our
knowledge, the present investigation is the first to develop
a predictive model regarding the impact of demographic
factors, injury-specific predictors, race/ethnicity, and insur-
ance status on morbidity and mortality after spine trauma
across a broad population representative of the American
health-care system.

Materials and methods

This study received approval from the national program
of the NTDB at the American College of Surgeons and an
exempt determination from our institutional investigational
review board, before commencement. The NSP (arrival
year 2008) was obtained through application to the NTDB.
The NSP consists of a stratified sample of 100 NTDB par-
ticipating hospitals based on US census region, trauma care
designation (Level I or II trauma center), and NTDB report-
ing status [16]. The choice of 100 sample sites was deter-
mined by the NTDB based on a review that indicated that
such a sample would provide sufficient extrapolation to
the national level. Sample hospitals were drawn by the
NTDB within strata using the probability-proportional-
to-size sampling without replacement method of Levy
and Lemeshow [16].

The sampling universe for creation of the NSP consisted
of the 453 Level I and II trauma centers as identified in the
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