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Abstract
Objective: The purpose of this study was to investigate heath disparities as a function of race and gender
and the extent to which socioeconomic factors mediate disparities among participants with spinal cord
injury.

Design: Survey methodology. Cross-sectional data.

Setting: A large Southeastern specialty hospital.

Participants: There were 1,342 participants in the current analysis, all of whom were identified from
patient records. There were 3 inclusion criteria: (a) traumatic SCI, (b) at least 18 years of age at the time of
study, and (c) injury duration of more than 1 year.

Main outcome measures: Six outcomes were measured, including 3 general outcomes (self-ratings, days
impacted by poor health, days impacted by poor mental health) and 3 that reflect utilization of services
(hospitalizations, days hospitalized, and nonroutine physician visits in the past 2 years).

Results: Results of multivariate analysis of variance (MANOVA) indicated significant main effects for both
race and gender. Follow-up tests identified racial disparities on 3 of the 6 outcomes, whereas gender
disparities were observed for a single outcome. Years of education and household income mediated
interrelationships between race and health (but not gender) as racial disparities disappeared after
consideration of these factors.

Conclusions: These findings suggest the need to work more diligently to promote better health outcomes
among African Americans and to further investigate how socioeconomic factors and access to health care
related to diminished health outcomes among African Americans with spinal cord injury.
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INTRODUCTION
While the nation’s health has improved over the past
several decades, major health conditions continue to
differentially affect multiple racial and ethnic minority
groups at all life stages. Despite the heightened attention
and effort to improve health status and quality of care,

women and minority populations in the United States
continue to experience substantial disparities in health
access and outcomes (1–3). A recent report by the
Institute of Medicine, ‘‘Unequal Treatment; Confronting
Racial and Ethnic Disparities in Health Care,’’ reviewed
and summarized the literature pertaining to racial
disparities in health care (4) by concluding that there is
clear and convincing evidence that racial and ethnic
disparities in health care are consistently present across
a wide range of illnesses and health care services.
According to the National Institutes of Health (NIH),
‘‘health disparities are the differences in incidence,
prevalence, mortality, and burden of diseases and other
adverse health conditions that exist among specific
population groups in the United States’’ (5). Over the
last 2 decades, research has focused on identifying and
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understanding how inequities in health care contribute to
disparities and how these health disparities can be
eliminated (6–8). As a result, the general population
not only has increased longevity but also has an
improved quality of life.

Previous studies have found that racial and ethnic
minorities receive a lower quality of health care services
and have higher morbidity and mortality rates than
nonminorities (7). For example, African Americans are
less likely to receive cardiac bypass surgery (9–11),
hemodialysis and kidney transplant (12), appropriate
diagnostic tests for cancer (13), appropriate cardiac
medications (14), appropriate analgesic medications
after bone fractures (15), and they are more likely to
receive a lower quality of clinical services (9). Further-
more, these disparities have been documented even after
controlling for variables such as insurance status, income,
age, comorbid conditions, and clinical presentation. In
a recent study analyzing mortality data in the United
States, it was found that the mortality rates of white men
and women are typically 29% and 24% lower than those
of African American men and women (16). This same
study found that, had the age-specific mortality rates
been comparable during their study period, 886,202
deaths could have been prevented.

Inequities in education, income, and occupation, the
primary determinants of socioeconomic status, account
for some of the documented racial- and gender-related
differences (17–19). Disparities in health and access to
resources among minorities often are reflective of
inequities in socioeconomic status. A 2004 study in-
vestigating health disparities and cervical cancer found
that 28% of the Medicaid-insured women in their sample
were African American (compared with 10% for white
women) (20). This same study found cervical cancer
incidence to be significantly higher among low-income
women, most of whom were insured by Medicaid. Thus,
African American women had a higher incidence of
cervical cancer and one factor contributing to this
increased incidence was the type of insurance they
carried, which likely affected access to health care
resources. Along those same lines, in examining socio-
economic differences in smoking, it was found that the
prevalence of current smoking was greatest in persons
with working-class jobs, low education, and low income;
it was found that this pattern also held across the majority
of the racial groups studied (21). These data suggest that
studies investigating racial disparities must examine the
impact of socioeconomic factors on the presence of
health disparities.

The significance of health disparities becomes even
more critical when examining outcomes of persons with
disabilities. In examining the disabled population,
specifically individuals with spinal cord injury (SCI), the
rate of disability among African Americans is dispropor-
tionately high (22). The Centers for Disease Control
(CDC) National Center for Health Statistics (NCHS) has

reported that African Americans are at higher risk than
whites for SCI (23). This increased risk can be attributed
to socioeconomic factors, lifestyle behaviors, social
environment, and access to clinical preventive services,
all of which are associated with health disparities (17,24).

The National Spinal Cord Injury Statistical Center
(NSCISC) estimated that 243,000 persons in the United
States live with a disability related to SCI, and approx-
imately 11,000 new cases occur each year (25). More
than half of the people who sustain SCI are 16 to 30 years
old, and 81.2% of persons in the National SCI Statistical
Center Database are male. The epidemiology of SCI has
resulted in certain groups being notably underrepresent-
ed. Research has utilized the more predominant pop-
ulation (ie, young white men), resulting in limited
investigation on gender and race-ethnicity health out-
comes after SCI (26). However, over the years, studies
have gradually increased their focus on gender and
racial/ethnic disparities.

In investigating the impact of race and ethnicity in
persons with SCI, it was found that, overall, women and
racial/ethnic minorities have lower satisfaction with
finances and less education (27,28). These factors are
associated with health outcomes and quality of life in the
SCI population. Lower socioeconomic status also influ-
ences emotional and psychosocial outcomes following
SCI (29–31). Therefore, it is important to investigate the
influence of socioeconomic variables on gender and
racial differences in SCI outcomes.

The most common psychological disorder among
people with SCI appears to be depression (31–34).
Contrary to research stating that women adjust better
to SCI, other studies have found that women were at
considerably more risk for serious depression than men
(35–38). However, the prevalence of depressive symp-
tomatology and stress in women may be associated with
a lower degree of mobility within the home and
community and severe chronic pain (39).

Outcomes following SCI also vary depending on
racial/ethnic background. One study found that women
with SCI of different ethnic groups tend to differ by
functional levels, health status, and disability (40). In
a study investigating psychological outcomes following
SCI by racial background, Kemp and associates found
that Latino participants reported greater depressive
symptomatology than either African American or white
participants (41). In a similar study, African American
women were at a substantially higher risk for depressive
symptomatology than their white counterparts (42). Low
education and income largely account for this elevated
risk. Also, compared with white men, minority men were
more likely to report scores indicative of probable major
depression. Minority women were more likely to report
clinically significant symptomatology and probable major
depression. Likewise, minority women with SCI appear to
experience greater emotional distress than minority men
and white men and women with SCI (43).
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In summary, the relationship among race/ethnicity,
gender, and socioeconomic status shape a person’s
health. Furthermore, preliminary evidence suggests that,
whereas gender and racial differences in functional and
emotional outcomes post-SCI may exist, more investi-
gation is required to further elucidate these differences
and the factors that contribute to them. It is critical to
understand differences in health care to eliminate health
disparities. Negative health outcomes of women and
racial/ethnic minorities reveal the existence of insuffi-
cient interventions and access to care. Continued
research efforts to identify health inequities are likely
to address gaps in both basic and intervention research
on the interaction of minority groups with health care
systems.

Purpose
The purpose of this study was to identify disparities in
health outcomes after SCI as a function of gender and
race (white and African American) and to explicitly test
a model that hypothesizes that racial disparities are
related to socioeconomic factors.

Hypotheses
1. African American participants will report poorer overall

health compared with white participants.
2. Compared with men, women will report a greater

number of days adversely impacted by poor mental
health.

3. Socioeconomic factors, as defined by years of educa-
tion and household income, will mediate the relation-
ship between race and health outcomes.

4. No such mediational relationship will be observed for
gender.

The hypotheses are taken from related findings in the SCI
literature, but are extended using a mediational model
based on socioeconomic status. The primary findings
suggest that socioeconomic factors are more important
to race than to gender (a hypothesis tested in this study).
Figure 1 summarizes this mediational model. When using
a mediational model, the relationships between in-
dependent and dependent variables are present in the
absence of additional variables (ie, mediators), but the

relationships between independent and dependent
variables disappear or are at least substantially reduced
when accounting for mediating variables (44). According
to the model, race differences in health are mediated by
socioeconomic factors, whereas the relationship between
gender and health is direct.

METHODS
Participants
Participants were identified from outpatient records of
a large Southeastern rehabilitation hospital and were
identified from 3 types of hospital records that were
searched for prospective participants: (a) the model SCI
systems (MSCIS) database—those in the catchment area,
(b) the MSCIS registry—outside the catchment area, and
(c) outpatient records. There were 3 inclusion criteria: (a)
traumatic SCI, (b) at least 18 years of age at the time of
study, and (c) had been injured for at least 1 year. There
were 1,342 participants and a 72.3% response rate. Of
these, 75% were white and 74% were men. A breakdown
by gender and race indicates 56% were white men (n ¼
755), 21% were white women (n ¼ 280), 18% were
African American men (n ¼ 238), and 5% were African
American women (n ¼ 69). The limited number of
minorities other than African American precluded their
use in the comparative analyses.

Data Collection Procedures
Following approval from the Institutional Review Board,
prospective participants were sent cover letters to explain
the study and as an alert that materials were forthcom-
ing. Complete packets of materials were sent to
participants about 4 weeks later, with a second set of
materials sent to all nonrespondents, followed by an
additional phone call. A third mailing was implemented
to all individuals who either agreed to participate during
the follow-up phone call or who could not be reached by
phone at that time. In order to bolster response rates,
participants were offered a $20 stipend to complete the
study materials and were made eligible for drawings
totaling another $1,500.

Measures
Two sets of outcome measures were used: general health
indicators from the Behavioral Risk Factor Surveillance
System (BRFSS) and recent medical treatments. Pre-
dictive factors in the mediational analyses included
socioeconomic indicators and social support.

The BRFSS is a standardized instrument that has been
used with more than 100,000 individuals by the CDC. It
is used to monitor relevant basic health behaviors within
the general population and in specific regions of the
country (45–49). At the time of prospective data
collection, this instrument consisted of 3 parts: (a)
a standardized core section that consists of 78 questions
divided into 10 sections including health care access,

Figure 1. A mediational model based on socio-
economic factors.
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exercise, tobacco use, and women’s health; (b) optional
modules with questions about diabetes, sexual behavior,
injury control, and alcohol use; and (c) an added group of
questions of special interest to the state or agency
utilizing the survey.

The BRFSS contains 3 general health-related items
that were used in this study: self-rated health, poor
physical health days in past month, and poor mental
health days in the past month. The CDC has used each of
the items extensively such that existing data are available
for normative purposes.

Three items measured recent medical history: the
number of nonroutine physician visits, number of
hospitalizations, and days hospitalized. Each of these
items has been used in multiple previous studies. The
mediational variables include years of education and
household income, which was grouped according to the
categories used in the BRFSS (less than $15,000, $15,000
to $24,999 . . . $75,000 or more).

Analyses
Descriptive statistics were generated in order to describe
the study sample. The multivariate analysis of variance
(MANOVA) was used to compare all programs across all
outcome variables as a function of race and gender, as
well as the interaction between race and gender. The
Wilks statistic was used to determine significance of each
effect. Follow-up univariate ANOVAs were generated for
each significant effect (only main effects were signifi-
cant).

Regression was used to test mediation. Three
conditions must be present for mediation to occur: (1)
the predictor variable must be correlated with the
outcome variable, (2) the mediational variable(s) must
be correlated with the predictor and outcome variable,
and (3) the correlation between the predictor and
outcome variables must disappear when considering
the mediators (partial mediation would occur if the
correlation between the predictor and outcome variables
declines but is still statistically significant). Mediation was
tested using multiple linear regression and logistic
regression. Linear regression was used for each of the 6
outcome variables, whereas logistic regression was used
exclusively in a secondary analysis in which hospital-
izations were dichotomized (0, 1, or more). In each
mediational analysis, the primary predictive factors of
race and gender were entered into the equation in order
to determine their statistical significance and their
contribution to the squared multiple correlation (linear
regression) and the odds ratio (logistic regression). A
second regression analysis was then conducted with the
mediating variables inserted into the equation prior to
the primary variables to determine whether the primary
variables continue to explain variation above and beyond
that of the mediators. If the primary variables were no
longer significant after inclusion of the mediators, then
this was evidence for mediation.

RESULTS
Descriptive
The average age of the participants was 41.6 years (SD¼
13.8; range of 18–85 years) at the time of the study and
31.8 years at injury onset (SD ¼ 14.0; range of 2–82
years). An average of 9.7 years had passed between the
time of injury and the time of the study (SD¼ 6.8; range
of 1–50 years). Cervical injuries occurred in 55% of the
participants. Participants classified their injuries into 1 of 4
groups based on completeness of injury: (a) no sensation
or movement below injury level (29.4%), (b) sensation,
but no movement below injury level (28.5%), (c)
movement below injury level but not sufficient to aid in
ambulation (20.8%), and (d) useful function below level
of injury that allows for some ambulation (21.5%). The
most common etiology of injury was motor vehicle
crashes (51%), followed by falls (17%), acts of violence
(13%), sporting incidents (12%), and other causes (7%).
The average number of years of education was 13.1 (SD¼
2.8; range of 5–20 years). The results revealed that 42%
of participants reported an annual income of less than
$15,000, followed by 17% reporting incomes between
$15,000 and $24,999, 22% between $25,000 and
$49,999, 9% between $50,000 and $74,999, and 9%
$75,000 or more.

MANOVA. Missing data from outcome measures
reduced the sample to 1,278 for the MANOVA (missing
data on any variable eliminates that case on the
MANOVA). Significant main effects were observed for
both race, F(6, 1269)¼3.21, P , 0.001; and gender, F(6,
1269) ¼ 2.27, P , 0.001 (Table 1). The interaction
between race and gender was not significant, F(6, 1269)
¼ 1.20, NS. Because both main effects were statistically
significant, follow-up univariate tests for main effects
were conducted for each of the outcome variables.

There were significant race differences on 3 of the 6
outcome variables (Table 2): days in poor health in the
past month, number of hospitalizations, and days
hospitalized. African American participants reported
more days in poor health (7.9 vs 5.7 d), more
hospitalizations in the past year (1.03 vs 0.064) and
days hospitalized (5.8 vs 3.9 d). The only significant
gender difference was for number of nonroutine
physician visits, where women reported significantly
more physician visits than men (3.3 vs 3.9). (The
maximum number of physician visits and hos-
pitalizations recorded was 10 and days hospitalized was
30, so means underestimate true averages, but are less
affected by extreme individual outliers.)

Mediation
Mediational analyses were conducted for each outcome
variable that was significantly related to either race or
gender during the MANOVA. Therefore, the following
outcome variables were used in the linear regression
analyses: days in poor health, hospitalizations, days
hospitalized, and nonroutine physician visits. Although
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statistically significant, neither race nor gender accounted
for substantial variation in any of the outcome variables,
and the mediators accounted for greater variation in all
cases.

There was support for mediation for race, with one
exception, but not for gender (Table 3). On the only
outcome for which gender differences were observed,
number of nonroutine physician visits, gender remains
statistically significant after entry of the mediating
variables.

Race was significantly associated with days in poor
physical health but accounted for only 1% of the variation
prior to inclusion of the mediators. When entered into
the equation first, the mediators accounted for 6% of the
variation, with race no longer significantly adding to the
equation. Similar findings were observed for days
hospitalized, as race was no longer statistically significant
after accounting for the mediators. However, for number
of hospitalizations, race remained significant after in-
clusion of the mediators (this is a highly skewed variable
and therefore dichotomized in a subsequent analysis).

Because the number of hospitalizations and days
hospitalized are highly skewed variables, we dichoto-
mized hospitalizations (0, 1, or more) and used logistic
regression to identify the odds of being hospitalized as
a function of gender, race, and the mediating variables.

Prior to entering the mediating variables, African
Americans had 1.49 greater odds of being hospitalized
in the previous year than did whites. In the second
analysis, the 2 mediators were entered into the equation
prior to race, both of which were associated with
a decreased likelihood of hospitalization. The odds ratio
of hospitalization among African Americans dropped to
1.17 and was no longer statistically significant.

DISCUSSION
There were mixed results for the study hypotheses. First,
racial disparities were observed on 3 of the 6 health
outcomes, with African Americans reporting a greater
number of poor health days, more hospitalizations, and
a greater number of days hospitalized (generally support-
ing hypothesis 1). The magnitude of these disparities was
small from the standpoint of variation explained using
regression, but the differences were clinically significant.
For instance, African Americans averaged more than 2
poor health days in the last month and nearly 2 days
more per year in the hospital.

Gender was largely unrelated to health outcomes,
although women did report a greater number of
nonroutine physician visits. This does not necessarily
indicate differences in health per se, but could also reflect
differences in likelihood of seeking medical advice. We
anticipated women would report a greater number of
poor emotional health days based on previous findings of
a greater incidence of depressive symptoms, but this was
not the case. Therefore, hypothesis 2 was not supported.

The mediational hypotheses (hypotheses 3 and 4)
were supported with one minor exception. On 2 of 3
health outcomes in which racial disparities were ob-
served, education and household income mediated these
relationships such that race was no longer associated with
these outcomes after consideration of the mediating

Table 1. Mulitvariate Analysis of Variance (MANOVA) of
Health Outcomes as a Function of Gender and Race

F DF Sig

Gender 2.27 6, 1,269 0.011
Race 3.21 6, 1,269 0.015
Interaction 1.20 6, 1,269 NS

Table 2. Follow-Up Univariate Analysis of Variance of the Relationship of Race and Gender with 6 Health Outcomes

White
men

White
women

African American
men

African American
women

M (SD) M (SD) M (SD) M (SD) F (Race) F (Gender)

General health 3.22 (0.97) 3.26 (0.98) 2.99 (1.07) 3.2 (0.98) 3.49 2.46
Number of days

physical health
not good 5.47 (8.46) 5.83 (8.18) 7.37 (9.49) 8.42 (9.04) 10.8** 1.07

Number of days
mental health
not good 5.68 (8.22) 6.30 (7.90) 7.24 (9.97) 6.18 (7.70) 1.16 0.10

Treatment 3.26 (3.23) 3.60 (3.27) 3.43 (3.16) 4.22 (3.43) 2.34 4.79*
Hospitalizations 0.60 (1.26) 0.67 (1.23) 0.94 (1.69) 1.11 (2.14) 12.40** 1.16
Number of days

in hospital 3.72 (1.40) 3.72 (8.05) 5.93 (10.14) 5.62 (9.33) 8.07** 0.00

*P , 0.05, **P , 0.01, ***P , 0.001.
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factors. Although socioeconomic factors did not mediate

the relationship for number of hospitalizations, this
outcome was highly skewed, with most participants
reporting no hospitalizations, and this may have
accounted for the finding. When we dichotomized

hospitalizations into those who were and were not
hospitalized, the socioeconomic factors mediated the
relationship between race and hospitalization. In fact, the
odds of a hospitalization for African Americans decreased
from 1.49 to a nonsignificant 1.17, which clearly is

important. As hypothesized, no mediation was observed
for gender, suggesting that other factors led to these
differences between men and women in physician visits.

Implications
One of the primary goals of the federally funded national
Healthy People 2010 initiative is to eliminate health
disparities and improve access to quality health services

(50). In order to eliminate the documented racial
disparity in post-SCI outcomes, it is critical to determine
if the difference is due to differential socioeconomic
status and how this affects access to care. Thus, this study
has numerous public health implications, as health

disparities due to race and socioeconomic status are

one of the biggest problems facing our nation today.

When disability is factored into that equation, the
implications multiply. First, with African Americans post-
SCI reporting more days of poor health and more time in
the hospital, it is clear that more attention needs to be

paid to this population. As studies have reported, African
Americans have a significantly higher mortality rate than
do whites, and this remains true for individuals with SCI
(16,51–53). Second, socioeconomic status appears to
have a significant impact on health disparities and needs

to be addressed, especially for individuals with SCI. There
are a number of educational and vocational challenges
that can arise after SCI, including a difficulty in returning
to school and work, an increased time period before

being able to return to employment, as well as the
inability to return to the same field of employment due to
physical implications of SCI (49,51,54–61). When all of
these challenges are taken together, conquering socio-

economic disparities seems an almost insurmountable
task. Furthermore, socioeconomic status, directly related
to the type of insurance a patient has, is a primary factor
influencing health disparities. According to a recent
report, ‘‘insurance more than any demographic or

economic factor, determines the timeliness and quality

Table 3. Multiple Correlations, Squared Multiple Correlations, and Significance of Gender and Race with Health
Outcomes Prior to the Addition of Socioeconomic Predictors (Stage 1) and After the Addition of Socioeconomic
Predictors (Stage 2)

Stage 1 Stage 2

B R R2 t B R R2 t

Days in poor health 0.10 0.01 0.25 0.06

Gender 0.434 0.8 0.89 1.6
Race 2.09 3.6** 0.75 1.2
Education �0.55 �5.9***
Income �0.30 �2.7**

Hospitalizations 0.12 0.01 0.20 0.04

Gender 0.11 1.2 0.11 1.3
Race 0.40 4.3*** 0.26 2.8**
Education �0.05 �3.3***
Income �0.05 �2.5**

Days hospitalized 0.10 0.01 0.19 0.03

Gender 0.17 0.3 0.30 0.5
Race 2.10 3.7*** 1.11 1.9
Education �0.28 �3.0**
Income �0.33 �3.0**

Physician visits 0.07 0.00 0.10 0.01

Gender 0.43 2.1* 0.54 2.6**
Race 0.24 1.1 0.04 0.2
Education �0.07 �2.0*
Income �0.02 �0.4

*P , 0.05, **P , 0.01, ***P , 0.001.
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of health care, if it is received at all’’ (62). For individuals
with SCI, it would be extremely beneficial to address
some of these socioeconomic factors during rehabilita-
tion in order to maximize the chance for successful
outcomes and to work toward the reduction of disparities
in health outcomes.

Limitations
There are several limitations in this study. First, all data
are self-reported and there is always the prospect of
some degree of bias in retrospective recall. We
attempted to limit this concern by using standardized
ratings; such data are overall ratings of health and bad
health days within the last month. We also used
memorable outcomes, such as hospitalizations, over
time-limited periods (1 year). Second, although this
study focuses on disparities among minority participants,
African Americans were the sole minority group utilized.
Although other studies have been conducted with
broader representation, most of the studies are limited
to analysis of the model SCI systems data set, which lacks
the breadth of outcome variables, or more focused
studies that have relatively small sample sizes. Third,
although the mediational design helps us understand
factors that might help for the observed racial disparities,
the cross-sectional data preclude determination of
causality. This is a common limitation because of the
rare use of longitudinal designs. Fourth, because we did
not find complete mediation across all outcome varia-
bles, factors beyond socioeconomic status must be
considered in studies of racial disparities. Finally,
important covariates that also mediate health disparities,
such as type of insurance, were not examined in this
study. It is possible that African Americans have less
severe injuries and that the health disparities would have
been magnified if this variable were also considered.
Investigation of broader outcomes with a larger number
of covariates over an extended period of time may shed
further light on these issues.

Future Research
In looking toward the future, it is clear that further
research needs to focus on gender and racial disparities
for individuals with SCI. While this is an important first
step in the identification of gender and racial disparities
post-SCI, further studies are required to verify the
presence or absence of these disparities and to provide
insight into the factors that may be contributing to any
observed disparities. A multitude of variables may
contribute to the documented racial disparities in access
to health care services and to resultant health disparities,
and it is likely that many of these factors operate
simultaneously. One of the first conceptual frameworks
developed to examine access to health care identified 3
major categories of factors that influence access: health
policy, characteristics of health delivery systems, and

characteristics of the population (63). Characteristics of
the population are further refined into 3 components:
predisposing factors, enabling factors, and need factors.
Each of these categories and components needs to be
addressed as fully as possible in future studies.

To further clarify these results, it is important to
extend this study to a larger sample with other minority
groups and to identify a larger range of outcomes.
Second, it is important to identify and collect other
variables that might influence racial and gender dispar-
ities in health outcomes, such as type of insurance,
geographic location and the distribution of health
resources near the patient’s home, the presence of
comorbidities, and other factors. These data and data
from future related studies could be utilized to influence
health policy and reduce disparities in access to health
care and in health outcomes post-SCI.
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