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Abstract BACKGROUND: The influenceof non-white race on outcomes following orthopedic injury has been
described in the past. The impact of such factors on hospital processes and quality of care after spinal
trauma is less well understood.
STUDYDESIGN: Acohort control study using the Massachusetts Statewide Inpatient Dataset (2003–
2010) was used as the study design.
PURPOSE: This study aimed to determine whether (1) hospital processes and quality of care as-
sociated with the treatment of cervical spine fractures was significantly altered by non-white race
and (2) whether findings were different among those treated at academic medical centers (AMCs).
SAMPLE: The study comprised 10,841 patients.
OUTCOMES: Surgical rate, postoperative morbidity, mortality, and length of stay (LOS) were the
outcome measures.
METHODS: Baseline differences between cohorts were evaluated using chi-square or Wilcoxon
rank sum tests. Logistic and negative binomial regression techniques were used to adjust for con-
founders, including whether a surgical intervention was performed. Subset analyses were performed
to evaluate whether findings were different for individuals treated at AMCs.
RESULTS: The rate of surgical intervention was not significantly different between non-whites and
whites (odds ratio [OR] 0.92, 95% confidence interval [CI] 0.82–1.04). LOS (regression coefficient
[RC] 0.18, 95% CI 0.13–0.23), mortality (OR 1.49, 95% CI 1.20–1.85), and complications (OR 1.17,
95% CI 1.02–1.33) were significantly increased among non-white patients. These findings were largely
preserved among those treated at AMCs.
CONCLUSIONS: Our results reinforce the fact that efforts at universal access to care may be in-
sufficient to reduce differences in care among minority patients following cervical trauma. Future
mixed-methods research is necessary to more effectively evaluate the etiologies behind health-care
disparities associated with race in different health-care environments.
LEVEL OF EVIDENCE: The level of evidence is Level III, prognostic study. © 2015 Elsevier
Inc. All rights reserved.
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Introduction

Over the course of the last decade, there has been in-
creased appreciation for the influence of psychosocial factors,
including race, ethnicity, and insurance status on outcomes
following orthopedic surgical interventions [1–11]. For
example, a recent systematic review determined that African-
American patients were at increased risk of complications and
mortality following orthopedic procedures [10]. However,
similar research is lacking for spine surgery as a whole and
spinal trauma in particular.

Although race and ethnicity have been shown to adverse-
ly affect the results of spine surgery in certain contexts
[6–9,11], there is little evidence regarding the underlying
mechanisms for observed disparities. These include the in-
fluence of race and ethnicity on surgical decision making,
quality of care, and the risk of postinjury morbidity and mor-
tality. The role of the health-care environment, such as
academic medical centers (AMCs) or teaching hospitals
[12–14], in mitigating the impact of these sociodemo-
graphic factors on outcomes after spinal injury is also poorly
understood.

This study sought to use the Massachusetts Statewide
Inpatient Dataset (SID) to evaluate the influence of race
and hospital environment on aspects of hospital care, as
well as the quality of care associated with the treatment of
patients with cervical spine fractures. Massachusetts was
chosen because of its history as a progressive health-care
environment where efforts to improve access to care among
minorities have been underway for more than two decades
and universal health insurance was mandated in 2006 [15].
This investigation was designed with the intent of address-
ing two questions:

1. Does patient race impact hospital processes of care and
the quality of care for cervical spine fractures?

2. Is the influence of patient race on hospital processes
and quality of care different among individuals treated
at AMCs?

Methods

This was a retrospective review of data reported to the
Healthcare Cost and Utilization Project by the state of Mas-
sachusetts. The methodology and clinical application of the
SID initiative have been presented in previous publications,
and the SID has been successfully used in the past as a means
of evaluating variation in the delivery of orthopedic care
[16–18]. The Massachusetts SID was queried by the Inter-
national Classification of Diseases, 9th Revision (ICD-9) code
to identify all individuals age 18 and older who sustained a
cervical spine fracture or fracture dislocation (805.00–08,
805.10–08, 806.00–09, 806.10–806.19, 839.00–08, 839.10–
18) in the calendar years 2003–2010. Demographic data,
including sex, race, insurance status, and age were recorded
for all patients treated for a cervical spine fracture. Race was

defined as white or non-white, inclusive of African-American
and Hispanic patients as well as those classified in the SID
as belonging to Other Race. Insurance status was catego-
rized as Medicare, private insurance, or underinsured, which
consisted of self-pay patients and those with Medicaid. The
level(s) of cervical injury was obtained for all patients in the
cohort, and the environment of care [12] was recorded for
those treated between 2003 and 2009. The environment of
care was stratified as Academic or Non-Academic based on
the American Hospital Association identification codes and
Massachusetts Center for Health Information designation [15].
Institutions labeled as Academic Center or Teaching Hospi-
tal by the Massachusetts Center for Health Information were
considered AMCs in this study. Medical comorbidities were
also evaluated for each patient using modified Charlson cri-
teria [19].

All individuals in the study set were evaluated by the ICD-9
procedure code to determine whether a surgical interven-
tion was performed. Patients were also censored for the
occurrence of complications (delirium, deep venous throm-
bosis, pulmonary embolism, hemorrhage/hematoma, seroma,

Context
Although socio-demographic factors such as race and eth-
nicity are known to be associated with health care use and
outcomes in orthopedics and other fields, how these vari-
ables affect cervical spine fracture care and prognosis is
less well studied.

Contribution
The authors accessed and analyzed state of Massachu-
setts data from the Healthcare Cost and Utilization Project
(HCUP) from 2003-2010 to estimate the associations of
white versus non-white race with (1) surgery and
reoperation rates, (2) length of stay, and (3) morbidity, mor-
tality and complications among hospitalized patients with
cervical spine fractures. Case-mix-adjusted surgery and
reoperation rates were similar between whites and non-
whites; however, non-whites had longer lengths of stay and
higher odds of mortality and complications in both aca-
demic and non-academic medical sites.

Implications
This study is one of many showing differences in health
care outcomes based on race. Study design and data limi-
tations preclude causal inferences of race on quality of care
and prognosis as well as an understanding of factors that
may mediate these relationships. Identification of modi-
fiable factors amenable for intervention to reduce health
care disparities in spine care should be the focus of future
research.
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