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The Influence of Minority Status on Job Stability

After Traumatic Brain Injury

Juan Carlos Arango-Lasprilla, PhD, Jessica M. Ketchum, PhD,
Kelli W. Gary, PhD, Jeffrey S. Kreutzer, PhD,

Therese M. O’Neil-Pirozzi, ScD, CCC-SLP, Paul Wehman, PhD,
Carlos Marquez de la Plata, PhD, Amitabh Jha, MD, MPH

Obijective: To determine the influence of minority status on job stability after traumatic
brain injury (TBD).

Setting: TBI Model Systems Centers.

Participants: 633 individuals (414 Caucasians vs. 219 Minorities) with primarily mod-
erate to severe TBI hospitalized at one of the TBI Model Systems Centers between 1988 and
2001 with 3 years of continuous follow up employment data after discharge.

Main Outcome Measures: Job stability was defined as “stable” (competitively em-
ployed at all three follow-up visits), “unemployed” (not competitively employed at all three
visits), and “unstable” (any other mixture of competitively employed and not competitively
employed over the three follow-up visits).

Methods: A multinomial logistic regression model was used to model the effect of
ethnicity on job stability post TBI after adjusting for injury and demographic characteristics.
Results: Compared to Caucasians, the adjusted odds for minorities were 3.587 times
greater for being unemployed versus being stably employed (95% CI = 1.930, 6.668),
1.911 times greater for being unstably employed versus being stably employed (95% CI =
1.006, 3.628), and 1.878 times more greater for being unemployed versus being unstably
employed (95% CI = 1.157, 3.046) after adjusting for preinjury employment status, age,
marital status, education, cause of injury, total length of stay in acute and rehabilitation
hospitals, and DRS at discharge.

Conclusions: Minority status is an independent predictor of short-term job stability after
TBI. Minority TBI survivors were more likely than Caucasians to be unemployed or unstably
employed. Rehabilitation professionals should develop employment interventions that will
address the specific needs of these racial/ethnic groups and facilitate optimal employment
outcomes for minority TBI survivors.

INTRODUCTION

Traumatic brain injury (TBI) is among the nation’s leading causes of neurologic impairment,
resulting in high rates of hospitalizations, disability, and death. Population-based data on
TBIin the United States show that, each year, an estimated 1.4 million people sustain a TBI.
Of those, 79% receive treatment in the emergency department and are subsequently
released, 17% are admitted to the hospital for more extensive care, and 4% die [1]. For those
who survive, many experience physical, cognitive, emotional, and behavioral deficits.
Consequently, obtaining and maintaining gainful employment can be challenging. Research
has shown that return-to-work outcomes after TBI can range from 29% to 88% [2-7]. This
rate is significant because employment is considered a primary indicator of community
reintegration after injury and is substantially linked to a person’s well-being. For example,
employment has been positively associated with an individual’s social integration, financial
viability, and perceived quality-of-life [8,9].

The wide range of employment rates after TBI is influenced by a variety of factors. Some
of the most common predictors include injury severity, cognitive functioning, neurobehav-
ioral factors, and differences in patient demographics [10-14]. Among the patient demo-
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graphic variables that affect return-to-work outcomes, sev-
eral studies have identified race and ethnicity as a key
influential factor. A recent study by Arango-Lasprilla et al [7]
on racial difference in employment outcomes after TBI re-
ported that the adjusted odds of minority subjects being
unemployed are 2 times greater than the odds of white
subjects being unemployed at 1 year postinjury after adjust-
ing for sociodemographic, injury, and rehabilitation charac-
teristics. Likewise, Sherer et al's [15] study of race and
productivity after TBI included employment as part of the
definition of productivity and found that black subjects and
other racial minorities were at least 2 times more likely to be
unproductive compared with white subjects after controlling
for confounding factors. An examination of vocational out-
comes for Hispanic subjects after TBI using a large archival
database revealed that they were 1.27 times less likely to
obtain employment and receive on-the-job support services,
which is the most significant predictor of successful employ-
ment outcomes, than their white counterparts [16].

Clearly, returning to work is a very important outcome to
address after TBI, and patient demographic factors largely
influence results. However, less is known about the stability
or longevity of employment once individuals with TBI return
to work after injury. Johnson [17] examined 64 individuals
for 10 or more years after they sustained a severe head injury.
They were followed up at an average of 3.5 years and again at
10 years or more after injury. Of the total, results revealed
that 42% had re-established themselves in employment, 20%
showed irregular work patterns, and the remainder made
little or no attempt to work at all. There were few changes in
work status earlier postinjury (18 months to 2 years) and the
pattern of employment, once established, tended to remain
stable.

Another study investigated stability of employment for
patients with different types of brain injury representing
various patterns of neurobehavioral outcome. Possl et al [18]
followed 43 patients with severe TBI (n=24), cerebrovascu-
lar accident (n=15), and other acquired brain damage
(n=4) 7 to 8 years after neuropsychological rehabilitation
and participation in a vocational re-entry program. They
found that 47% had persisting difficulties in maintaining
work or had retired within 2 years after a work trial compared
with 37% that reported a stable return to work.

In a similar study, McLeod et al [19] examined job reten-
tion of individuals with moderate-to-severe TBI by compar-
ing employment retention of 564 patients with TBI, 368 with
lower limb fractures, and 25,575 healthy soldiers in the
British Army. Results showed younger soldiers with either
TBI or lower-limb fractures are retained in Army employ-
ment longer than their healthy peers, possibly as the result of
sheltered employment, the availability of ongoing support, or
transience of the healthy population.

The relationship among employment patterns, demo-
graphic variables, and injury characteristics was explored in a
multicenter longitudinal investigation of return to work and
community integration after TBI. In a sample of 42 patients at
3 follow-up periods from 1 to 3 years after injury, Sander et al

[20] found 23%, 17%, and 25% of these individuals, respec-
tively, had returned to work. This study concluded that
employment rates for individuals with TBI were dynamic
over an extended period of time and that further research is
needed to identify predictors of return to work and to deter-
mine their exact relationship to longitudinal employment
outcomes.

More recently, Machamer et al [21] explored the relation-
ships between employment stability outcomes and individ-
ual and injury characteristics for 165 workers with TBI. They
concluded that the presence of mild-to-severe TBI has a
significant and disruptive effect on employment of workers 3
to 5 years after injury, and the ability to maintain uninter-
rupted employment was related to being older, receiving
greater income before injury, having employment with ben-
efits before injury, and neuropsychological functioning after
injury.

Multiple variables have been studied to determine the
impact of TBI on work stability after TBI; however, the
influence of minority status are not yet well understood. In
fact, only 1 study has explored race in addition to other
variables to determine the effect on return to work and job
stability after TBI. Kreutzer et al [22] examined moderating
variables and developed a postinjury prediction model with
186 people with TBI who returned to work from 1 to 4 years
after TBI. Analyses revealed that nonminority group mem-
bers were significantly more likely to be stably employed
than minorities.

In summary, previous literature shows that minority sub-
jects with TBI fare worse in employment outcomes compared
with white subjects. Taking into account the evidence that
maintaining uninterrupted employment is difficult after TBI
and that race has been identified as a moderating factor in job
stability 1, 2, and 3 years after injury, it is believed that
long-term employment outcome is not as favorable for mi-
norities as compared with nonminorities. No studies, thus
far, have provided an in-depth examination in a large sample
of minorities and nonminorities with TBI from multiple
centers. Therefore, in this study we aimed to test the hypoth-
esis that minority subjects are more likely to be unemployed
and/or unstably employed 3 years after injury compared with
white subjects, after adjusting for numerous covariates found
to predict job stability.

METHODS
Subjects

The National Institute on Disability and Rehabilitation Re-
search funds 16 comprehensive TBI rehabilitation programs
known as the Traumatic Brain Injury Model Systems of Care
(TBIMS). All funded centers contribute subjects to a prospec-
tive, longitudinal multicenter inception cohort study that
examines the course of recovery and outcomes of persons
after TBI. All persons admitted to the TBIMS must receive
both acute hospital care and comprehensive rehabilitation in
a designated brain injury inpatient rehabilitation program
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within the Model System. Each funded TBIMS center ob-
tained approval for informed consent by their individual
institutional review board. Every patient (or the patient’s
legal guardian or family member if appropriate) provides
informed consent to be enrolled in the study. For the present
study, data from patients with primarily moderate-to-severe
TBI from 1988 to 2001 were extracted from the TBIMS
national database. According to the TBIMS, TBI is defined as
trauma to brain tissue caused by an external mechanical force
as evidenced by loss of consciousness, posttraumatic amnesia
(PTA), skull fracture, or objective neurological findings that
can be reasonably attributed to TBI on physical or mental
status examination.

To be eligible for this study subjects had to have (1)
occurred their injury between 1988 and 2001, (2) be be-
tween the ages of 18 and 65 at injury, (3) have complete
race/ethnicity information available, (4) have complete em-
ployment information at admission, and (5) have complete
employment information available for follow up years 1, 2,
and 3 (to define job stability).

There were a total of 2810 participants in the TBIMS
database whose injury occurred between 1988 and 2001 and
were between the ages of 18 and 65 years at injury (criteria 1
and 2) and none of these subjects had missing race/ethnicity
information (criteria 3). The sample further reduced to 633
as the result of missing employment information at admis-
sion and follow-up for 2177 subjects.

Measures

Sociodemographic Variables. Minority status was
coded as a dichotomous variable: minority (those of self-
reported African American, Hispanic, Asian, and Native
American) and nonminority (white). Age was measured in
years, and sex was a dichotomous variable. Years of educa-
tion was dichotomized into less than a high school education
(1 thru8, 9 thru 11) and a high school degree/GED or greater
(GED, GED/high school, high school, trade school, high
school diploma, some college, Associate’s degree, Bachelor’s
degree, Master’s degree, Doctoral level degree). Marital status
was dichotomized into married and not married (including
the database categories single, divorced, separated, and wid-
owed). Preinjury employment status was categorized as com-
petitively employed and not competitively employed (full-
time student and part-time student, unemployed, retired,
homemaker, special employed, volunteer work, and others).

Injury and Rehabilitation Characteristics. Injury se-
verity was determined by the Glasgow Coma Score (GCS)
score at admission to the emergency department and by the
duration of PTA. The authors used PTA as a continuous
variable in the regression analyses and GCS was categorized
as mild (13 to 15), moderate (9 to 12), or severe (3 to 8).
Etiology of injury was classified as either violent (assault) or
nonviolent (vehicular, sports-related, fall, or pedestrian acci-
dent). Lengths of stay for acute care and inpatient rehabilita-
tion were measured in days.

Functional Status. Disability Rating Scale (DRS). The
DRS has been used to measure general abilities in adolescents
and adult TBI survivors from a coma state to activities at
home. It is designed to reflect activity and participation via
evaluation of physical impairment and cognitive ability. The
DRS raters from the TBIMS are trained, certified, and period-
ically recertified through a standardized test administered
through a single training center. The scale has 8 items for
which raters must evaluate the patient’s arousal and aware-
ness, cognitive ability to handle self-care, physical depen-
dence on others, and psychosocial adaptability. Scores on the
DRS range from 0 (no disability) to a maximum of 29 (ex-
treme vegetative state), and inter-rater reliability has been
found to be high (kappa = 0.97 to 0.98) [23]. The total score
on the DRS at admission and discharge were used in the
analysis.

Functional Independence Measure (FIM). The FIM is
one of the most widely accepted functional assessments in
the rehabilitation community. It is commonly used by
trained physicians and other certified health care providers
during inpatient rehabilitation to assess the patient’s inde-
pendent performance on 18 tasks related to daily living,
including self-care, sphincter control, transfers, locomotion,
communication, and social cognition. The rater then scores
the patient’s performance on a scale from 1 (total to 75%
assistance needed to complete the task) to 7 (0% assistance is
needed to complete the task—the person is completely inde-
pendent in carrying out the task). Total scores range from 18
to 126 [24]. The scale also can be administered over the
phone to the patient and/or family members by certified
interviewers to determine postdischarge functioning. The
total score on the FIM at admission and discharge was used in
the analysis.

Outcome Measures. Employment Status. Employ-
ment was dichotomized into 2 levels: competitively em-
ployed and not competitively employed (student, home-
maker, specially employed, retired, unemployed, volunteer
worker, and others). The distribution of preinjury employ-
ment and at each follow-up year by ethnicity is shown in
Table 1.

Job Stability. Job stability was defined as “stable” (com-
petitively employed at all 3 follow-up visits), “unemployed”
(not competitively employed at all 3 visits), and “unstable”
(any other mixture of competitively employed and not com-
petitively employed over the 3 follow-up visits). The distri-
bution of collapsed employment status and job stability by
ethnicity is summarized in Table 2.

Statistical Analysis

The authors compared the 2177 ineligible participants miss-
ing employment data at any of the 3 follow-up years with the
633 eligible subjects by using analysis of variance and x*
methods to ascertain the degree of bias the study sample may
have the result of missing follow-up data.
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Table 1. Disfribution of employment by ethnicity

Competitively Special Volunteer
Student Employed Homemaker Employed Retired Unemployed Work Other
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
White (n = 414)
Adm. 27 (6.52) 311 (75.12) 7 (1.69) 0 (0.00) 92.17) 52 (12.56) 3(0.72) 50.21)
Year 1 26 (6.28) 153 (36.96) 15 (3.62) 0(0.00) 16(3.86) 168 (40.58) 8 (1.93) 28 (6.76)
Year 2 25 (6.04) 182 (43.96) 11 (2.66) 3(0.72) 28(6.76) 124 (29.95) 8 (1.93) 33 (7.97)
Year 3 24 (5.80) 174 (42.03) 16 (3.86) 3(0.72) 60 (14.49) 111 (26.81) 9@2.17) 17 (4.17)
Minority (n = 219)
Adm. 14 (6.39) 122 (65.71) 5(2.28) 0 (0.00) 4(1.83) 69 (31.51) 2091 3(1.37)
Year 1 15 (6.85) 31 (14.16) 10 (4.57) 0 (0.00) 7 (3.20) 140 (63.93) 20.91) 14 (6.39)
Year 2 10 (4.57) 40 (18.26) 10 (4.57) 100.46) 14 (6.39) 117 (63.42) 2(0.91) 25 (11.42)
Year 3 17 (7.76) 47 (21.46) 12 (5.48) 3(1.37) 33(15.07) 94 (42.92) 4(1.83 Q@10

In the analyses presented in this study, the authors com-
bined the African American (n=164), Hispanic (n=35),
Asian/Pacific Islander (n=13), Native American (n=>5), and
other subjects (n=2) into a single minority category because
of the small sample sizes found within many of the minority
ethnicities and to alleviate the difficulties in interpretation of
the ethnicity effect in the primary multinomial logistic anal-
ysis. Because this combination may be problematic if differ-
ences among the minorities are present, a separate (unad-
justed) multinomial logistic model was fit for the sample of
minorities to model job stability with an effect for minority
ethnicity (African American, Hispanic, or other, which en-
compasses the Asian/Pacific Islanders, Native Americans, and
others). This model did not show evidence of differences in
job stability among the 3 minority groups (P=.3561) thus
justifying the collapse of the minorities into 1 category.

The authors conducted preliminary analyses using t-tests
for continuous variables and x* tests for categorical variables
to identify differences between white and minority groups
with respect to demographic and injury characteristics.

The primary hypothesis addresses the effect of minority
status on job stability 3 years after TBIL. To correctly under-
stand this effect, the effects of other variables on job stability
should be adjusted for in the final analysis. The variables
considered for adjustment were age at injury, sex, marital
status, education level, employment status at admission,
length of stay (LOS) in acute care, LOS rehabilitation, DRS at
admission and discharge, FIM at admission and discharge,
GCS at admission, and PTA.

Initially, a multinomial logistic regression model was fit to
determine the unadjusted effect of ethnicity on job stability.
Following this, the final adjusted model was obtained using
model building strategies as outlined in Hosmer and Leme-
show [25]. This process involved the following steps: (1)
univariate (unadjusted) logistic regression models for each
covariate were fit and any covariate with a P value < .2 in the
univariate model was considered for the adjusted model, (2)
the adjusted model was fit with all potential covariates ob-
tained from step 1 and the adjusted effect of each variable was
examined, (3) any covariate that no longer contributed to the
fit of the model was then removed, (4) the assumptions of
linearity in the logit for continuous covariate were assessed,
and (5) the final adjusted model was then as assessed with
respect to goodness of fit. The variables in the final model
were tested with x” test statistics and corresponding P values
and the effects of each variable on job stability were inter-
preted with odds ratios and 95% confidence intervals
(95% CID.

RESULTS

The 2177 ineligible participants missing employment data at
any of the 3 follow-up years were compared with the 633
eligible subjects with analysis of variance and x* methods to
ascertain the degree of bias the study sample may have as the
result of missing follow-up data. As compared with the
subjects missing follow-up employment, those with com-
plete employment data at all 3 follow-up years had signifi-

Table 2. Distribution of collapsed employment and job stability by ethnicity

White Minority
Competitively Not Competitively Competitively Not Competitively
Employed Employed Employed Employed
n (%) n (%) n (%) n (%)
Admissions 311 (75.12) 103 (24.88) 122 (65.71) 97 (44.29)
Year 1 1563 (36.96) 261 (63.04) 31 (14.1) 188 (85.84)
Year 2 182 (43.96) 232 (56.04) 40 (28.26) 179 (81.74)
Year 3 174 (42.03) 240 (57.97) 47 (21.46) 172 (78.54)
Stable 108 (26.09) 20 (9.13)
Unstable 109 (26.33) 41 (18.72)
Unemployed 197 (47.58) 158 (72.15)
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cantly longer stays in rehabilitation care (difference=4.2;
95% CI=1.8-6.6; P=.0007), lower FIM scores at admission
(difference=4.1; 95% CI=1.7-6.5; P=.0008), higher DRS
scores at admission (difference=1.1; 95% CI=0.6; 1.6,
P<.0001), and longer times PTA (difference=3.7; 95%
CI=1.0-6.4; P=.0068). Furthermore, the eligible partici-
pants were more likely to be white (65.4% versus 59.1%;
P=.0041) and more likely to have greater levels of education
(71.6% versus 67.1%; P=.0332). The groups were similar
with respect to age, LOS in acute care, FIM scores at dis-
charge, DRS scores at discharge, gender, marital status, GCS
at admission, and cause of injury (all P values > .5).

The covariates are summarized by minority status in Table
3. The groups are similar in terms of age, LOS in acute care,
LOS in rehabilitation, GCS at admissions, FIM admissions,
DRS discharge, PTA, gender, and marital status (all P values
> .09). Minorities were more likely to have 1.11 units higher
DRS admission scores (95% CI=0.19-2.04, P=.0187) and
3.98 units lower FIM discharge scores (95% CI=0.10-7.86,
P=.0442), suggesting that minorities were more disabled on
admission (higher DRS) and discharge (higher DRS and
lower FIM). Minorities were also more likely to not have a
high school degree (41.3% versus 21.5%; P<<.0001) and
have a violent cause of TBI (28.8% versus 11.3%; P<<.0001).

The results of the preliminary simple multinomial logistic
regression models for job stability are summarized in Table 4.
The odds ratios and 95% Cls for unemployment versus stable
employment, unstable employment versus stable employ-
ment, and unemployment versus unstable employment are

Table 3. Covariates by ethnicity

summarized for each potential covariate. These results indi-
cate that without adjusting for any covariates, minority status
has a significant effect on job stability (P<<.0001). The odds
of being unemployed versus being stably employed are 4.330
times greater for minority than for white subjects (95%
CI=2.572-7.291). The odds of being unstably employed
versus being stably employed are 2.031 times greater for
minority than for white subjects (95% CI=1.118-3.690).
The odds of being unemployed versus being unstably em-
ployed are 2.132 times greater for minority than for white
subjects (95% CI=1.407-3.231).

The result further indicate that age, LOS acute care, LOS
rehabilitation, DRS at admissions, DRS at discharge, FIM at
admissions, FIM at discharge, PTA, marital status, education,
preinjury employment, and cause of injury all have signifi-
cant effects on job stability without adjustment whereas sex
and GCS at admissions do not (see Table 3). The PTA, DRS at
admission, DRS at discharge, FIM at admissions, and FIM at
discharge were all highly significant and representative of
injury severity. Because DRS at discharge had the least
amount of missing data, this variable was selected for inclu-
sion in the adjusted model as a measure of injury severity.
The fully adjusted model then contained effects for minority
status, age, LOS acute care, LOS rehabilitation, DRS at dis-
charge, marital status, education level, pre injury employ-
ment, and cause of injury.

All of the covariates remained significant predictors of job
stability in the adjusted model with the exceptions of marital
status (P=.0539) and cause of injury (P=.0563), which

White Minority
Variable n Mean SD n Mean sD T (DF), P value
Age 414 34.19 12.65 219 35.48 12.69 1.22 (631), P=.2212
LOS acute 414 22.72 20.29 219 22.21 17.11 0.32 (631), P=.7525
LOS rehabilitation 413 34.93 31.69 219 31.78 21.13 1.32 (630), P=.1871
DRS at admissions 400 12.82 5.78 215 13.93 518 2.36 (613), P=.0187
DRS at discharge 408 5.96 3.63 217 6.42 3.36 1.52 (623), P=.1286
FIM af admissions 384 54.07 27.25 206 51.35 25.91 1.18 (688), P=.2401
FIM at discharge 388 97.13 22.87 212 93.15 23.58 2.02 (598), P=.0442
PTA 300 32.56 28.62 132 30.81 22.63 0.62 (430), P=.5352
n % n % x2 (DF), P value
Sex
Female 109 26.33% 45 20.55% 2.60 (1), P=.1069
Male 305 73.67% 174 79.45%
Marital status
Married 133 32.13% 56 25.69% 2.82 (1), P=.0929
Not married 281 67.87% 162 74.31%
Education
HS or more 321 78.48% 128 58.72% 27.34 (1), P<.0001
Less than HS 88 21.52% 90 41.28%
Cause of injury
Nonviolent 363 88.75% 156 71.23% 30.52 (1), P<.0001
Violent 46 11.25% 63 28.77%
GCS admission
Mild 71 22.83% 53 26.37% 1.41 (2), P=.4929
Moderate 55 17.68% 39 19.40%
Severe 185 59.49% 109 54.23%

DRS = Disability Rating Scale; FIM = Functional Independence Measure; HS = high school; LOS = length of stay; PTA = posttiraumatic amnesia.
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Table 4. Unadjusted odds ratios

Unemployed Unstable Unemployed
x2 (DF) vs. Stable vs. Stable vs. Unstable
n P value OR (95% CI) OR (95% CI) OR (95% CI)
Age 633 32.36 (2) 1.018 (1.001-1.035) 0.968 (0.948-0.988) 1.051 (1.033-1.070)
P<.0001
LOS acute 633 63.98 (2) 1.082 (1.058-1.106) 1.035 (1.010-1.060) 1.045 (1.029-1.062)
P<0.0001
LOS rehabilitation 632 58.22 (2) 1.049 (1.035-1.065) 1.022 (1.006-1.039) 1.027 (1.016-1.037)
P<.0001
DRS at admissions 615 60.97 (2) 1.173 (1.123-1.225) 1.066 (1.016-1.118) 1.100 (1.060-1.142)
P<.0001
DRS at discharge 625 53.51 (2) 1.432 (1.289-1.590) 1.216 (1.087-1.360) 1.178 (1.096-1.265)
P<0.0001
FIM at admissions 500 61.36 (2) 0.968 (0.959-0.976) 0.988 (0.978-0.997) 0.980 (0.972-0.987)
P<.0001
FIM at discharge 600 82.07 (2) 0.940 (0.924-0.956) 0.986 (0.968-1.004) 0.954 (0.941-0.966)
P<.0001
PTA 432 49.58 (2) 1.043 (1.029-1.057) 1.010 (0.994-1.025) 1.033 (1.020-1.045)
P<.0001
Ethnicity (minority vs. 633 (@) 4,330 (2.572-7.291) 2.031 (1.118-3.690) 2.132 (1.407-3.231)
white) P<.0001
Sex (female vs. male) 633 2.66 (2) 1.009 (0.623-1.635) 1.417 (0.823-2.439) 0.712 (0.463-1.095)
P = .2642
Marital status (not 632 13.77 (2) 1.489(0.978-2.265) 2.764 (1.614-4.733) 0.539 (0.339-0.857)
married vs. married) P = .0010
Education (Less than HS 627 13.59 (2) 2.567 (1.529-4.309) 1.773 (0.980-3.211) 1.448 (0.945-2.218)
vs. HS or more) = .0011
Employment at admission 633 46.95 (2) 9.900 (4.870-20.124) 4,645 (2.152-10.028) 2.131 (1.399-3.247)
(unemployed vs. P<.0001
employed)
Cause of injury (violent 628 12.44 (2) 1.968 (1.100-3.519) 0.782 (0.370-1.653) 2.515 (1.394-4.537)
vs. nonviolent) P = .0020
GCS admission (severe 512 5.54 (4) 1.606 (0.949-2.720) 1.055 (0.572-1.948) 1.522 (0.907-2.554)
vs. mild) (severe vs. P =.2362 0.818 (0.430-1.554) 0.778 (0.366-1.656) 1.051 (0.590-1.872)

moderate) (moderate
vs. mild)

1.965 (0.963-4.011)

1.356 (0.593-3.099) 1.449 (0.751-2.796)

Cl = confidence inferval; DRS = Disability Rating Scale; FIM = Functional Independence Measure; HS = high school; LOS = length of stay; OR = odds ratio;

PTA = posttraumatic amnesia.

remained marginally significant and hence retained in the
model. The assumptions of linearity in the logit for the
continuous predictors (age, LOS acute, LOS rehabilitation,
and DRS at discharge) were found to be sufficient and the
goodness of fit for the model was adequate as well.

The final multiple multinomial logistic regression model
for job stability (n=612) is summarized in Table 5. The
adjusted odds ratios and 95% ClIs for unemployment versus
stable employment, unstable employment versus stable em-
ployment, and unemployment versus unstable employment
are summarized. This model indicates that after adjusting for
preinjury employment, age, LOS in acute care and in reha-
bilitation, DRS at discharge, marital status, education, and
cause of injury, minority status has a significant effect on job
stability (P=.0001). The adjusted odds of being unemployed
versus being stably employed are 3.587 times greater for
minority than for white subjects (95% CI=1.930-6.668).
The adjusted odds of being unstably employed versus being
stably employed are 1.911 times greater for minority than for
white subjects (95% CI=1.006-3.628). The adjusted odds of
being unemployed versus being unstably employed are

1.878 times greater for minority than for white subjects (95%
Cl=1.157-3.046).

DISCUSSION

The purpose of the present study was to determine the
influence of minority status on employment outcomes at 3
years after injury. Specifically, employment status (competi-
tive employment) and job stability were examined. Using a
large, multicenter database, the authors found that minority
subjects were 2-3.5 times more likely than white subjects to
be unemployed or unstably employed within the first 3 years
after TBI when adjusting for preinjury employment status,
age, marital status, education, cause of injury, total LOS in
acute care and rehabilitation hospitals, and DRS at discharge.

Of the 6 previous studies investigating job stability after
TBI [17-22], only 2 examined racial/ethnic differences
[20,22]. Kreutzer et al [22] found that minority status mod-
erated job stability over a 3- to 4-year follow-up period after
TBI in a sample of 186 TBI survivors treated at a TBI Model
Systems Center. Data from the TBI Model Systems also were
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Table 5. Adjusted odds ratios

Unemployed
vs. Stable
OR (95% ClI)

Unstable
vs. Stable
OR (95% CI)

Unemployed
vs. Unstable
OR (95% CI)

3.587 (1.930-6.668)
1.037 (1.013-1.061)
1.055 (1.028-1.083)
1.035 (1.018-1.052)
1,256 (1.113-1.417)
1.141 (0.643-2.054)

2.427 (1.271-4.634)

1.911 (1.006-3.628)
0.986 (0.963-1.010)
1,024 (0.997-1.053)
1.010 (0.992-1.028)
1.165 (1.031-1.318)
2,008 (1.085-3.717)

1.309 (0.686-2.498)

1.878 (1.157-3.046)
1.052 (1.030-1.073)
1.030 (1.010-1.050)
1.025 (1.012-1.037)
1.078 (0.997-1.164)
0.568 (0.322-1.002)

1.854 (1.108-3.100)

x* (DF)
Variable P value
Ethnicity (minority vs. 17.83 (2)
white) P = .0001
Age 25.41 (2)
P<.0001
LOS acute 19.69 (2)
P<.0001
LOS rehabilitation 24.03 (2)
P<.0001
DRS at discharge 14.34 (2)
=.0008
Marital status (not married 5.84 (2)
vs. married) P = .0539
Education (Less than HS 9.17 (2
vs. HS or more) P =.0102
Employment at admissions 42.97 (2)
(employed vs. P<.0001
unemployed)
Cause of injury (violent vs. 5.75 (2)
nonviolent) = .0563

12.01 (56.472-26.38)

1.147 (0.536-2.453)

4.496 (2.014-10.039) 2,672 (1.615-4.421)

0.505 (0.220-1.163) 2.270 (1.147-4.493)

DRS = Disability Rating Scale; HS = high school; LOS = length of stay.

used in the present study, and the findings confirm that
minority subjects are less likely to be stably employed after
TBI, even after controlling for factors found to influence job
stability. Sander et al [20] reported a lack of job stability in
their sample of 42 individuals with TBI during a 3-year
follow-up period; however, they found no significant racial
differences in job instability. The findings of the present
study coincide with the findings of Kreutzer et al [22] but not
Sander et al [20], which is likely attributable to the fact that
the latter study was underpowered for detecting racial differ-
ences in job stability. Our findings confirm and extend the
generalizability of the racial differences in job stability re-
ported by Kreutzer et al [22]. First, the population in the
present study is more representative of TBIMS survivors
receiving rehabilitation across the United States, with a larger
sample size of minority individuals originating from 16
TBIMS centers, instead of only 6 as in the Kreutzer et al study
[22]. Second, a more rigorous definition of job stability was
used in the present study compared with the previous TBIMS
studies. In Sander et al [20] and Kreutzer et al [22], job
stability was defined as being competitively employed at
years 1 and 2 and 3 or 4; if the person had no follow-up data
at year 3 but was competitively employed at years 1, 2, and 4,
competitive employment was assumed in year 3. In the
present study, job stability was defined as being competi-
tively employed at continuous follow-up years 1, 2, and 3. In
other words, true 3-year job stability was assured for this
sample.

Previous studies [26-29] report poorer outcomes in indi-
viduals with violent versus nonviolent TBL. It is well known
that minority subjects are more likely than white subjects to
suffer TBI as a result of violence [30,31]. Thus, if differences
in employment outcomes are found between these 2 groups,
itis possible that such disparities are caused by the etiology of

the injury or the severity of the TBI. In the present study,
racial differences in job stability were found after statistically
controlling for factors that have a documented impact on
employment outcomes, including cause of injury, injury
severity, as well as education and DRS at discharge.

Individuals with disabilities are able to obtain competitive
employment and become productive employees with appro-
priate accommodations and ongoing support from employ-
ers [32,33], often in conjunction with vocational rehabilita-
tion or other community-based services. However, those
who are hired with existing disabilities face challenges in
retaining employment because of (1) inadequate interven-
tion, accommodation, and support to maintain expected
performance and attendance and (2) changes in work con-
tent, work conditions, health conditions, or personal circum-
stances [34-38].

Maintaining employment for minority TBI survivors is
similarly a complex issue. With all TBI survivors, vocational
rehabilitation counselors and other professionals must con-
sider the individual’s injury severity and neuropsychological
functioning as well as examine job complexity to ensure that
the employment contexts and goals match the individual’s
capabilities so that he or she may retain their employment for
longer periods with necessary support. Also, other factors,
including acculturation level, language proficiency, religious
beliefs, family roles, cultural issues, and the expectations of
persons with disabilities, may vary by racial group and may
have a significant impact on vocational rehabilitation out-
come in general and job stability in particular.

Although the present study is one of the largest studies
examining racial differences in job stability after TBI, a ma-
jority of this sample suffered moderate-to- severe injuries and
the results may not be easily generalizable to milder head
injuries and by virtue of the TBIMS cohort, only patients with
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TBI who were admitted to inpatient rehabilitation were in-
cluded. Differences within the very severe and mild TBI
populations that may not be admitted directly to inpatient
rehabilitation should be investigated. Similarly, all partici-
pants in the present study received rehabilitation services for
their TBI, and these differences may not generalize to the
general population of TBI survivors. Marquez de la Plata et al
[39] examined 476 moderate to severely injured TBI survi-
vors and found approximately only 40% of subjects received
rehabilitation services. Therefore, the results of the present
study should be interpreted with caution.

On the basis of the comparisons between the study sample
(n=633) and ineligible (n=2177) sample resulting from
missing data, the subjects studied here were found to be more
disabled, having significantly longer stays in rehabilitation,
longer PTA lengths, greater FIM, and lower DRS at admis-
sion. However, the differences were not interpreted as being
clinically meaningful, and the findings of statistical signifi-
cance are likely the result of the large sample sizes in the 2
groups. In addition, there were significant differences be-
tween the eligible and ineligible samples with respect to
education and ethnicity, with the eligible sample having
significantly more white subjects and greater levels of educa-
tion. Again, although the differences were not viewed as
meaningful, on the basis of the differences described here,
caution should be taken with inferences.

Furthermore, it is possible that additional confounding
factors that were not measured, such as postdischarge ther-
apy or vocational rehabilitation services, social support, in-
dicators of socioeconomic status, neurobehavioral sequela,
and comorbid medical disorders, could have influenced the
results of the present study. The minority sample in the
present study consists of 219 African American, Hispanic,
Asian, and Native-American individuals. The analyses were
conducted comparing this large, heterogeneous minority
group with the white majority. Analyses of differences in job
stability between white and individual minority groups were
underpowered.

Future research should consider potential limitations in
the definition and measurement of employment stability. For
the present analyses, the definition of stability was deter-
mined based on previous studies. However, employment
stability within the first 3 years after TBI may not be an ideal
marker of stability. The survivors of TBI may not have ade-
quate time to recover from their injuries and obtain employ-
ment. This argument is supported by data in Table 1 showing
the rate of competitively employed individuals, independent
of race, at year 1 is lower than the rate for years 2 and 3.
Analyses of longer-term follow-up data, when available, in
future studies of job stability would elucidate employment
stability trends and possible disparities present 5 and 10
years after injury.

Moreover, future research should consider more frequent
follow-up of employment status. For instance, in the present
study, TBI survivors were asked about their employment
status at 1 year, 2 years, and 3 years after injury. It is possible
that a person could be considered stably employed by re-

sponding “yes” at each time point because they had just
started a new job, despite not having employment during the
previous year. Semi-annual, or even more frequent, observa-
tion points would ensure construct validity of the job stability
construct.

REFERENCES

1. Langlois JA, Rutland-Brown W, Thomas KE. Traumatic Brain Injury in
the United States: Emergency Department Visits, Hospitalizations, and
Deaths. Atlanta: Centers for Disease Control and Prevention, National
Center for Injury Prevention and Control;2006.

2. Brooks N, McKinlay W, Symington C, Beattie A, Campsie L. Return to
work within the first seven years of severe head injury. Brain Inj
1987;1:5-19.

3. Englander J, Hall K, Simpson T, et al. Mild traumatic brain injury in an
insured population: subjective complaints and return to employment.
Brain Inj 1992;6:161-166.

4. Shames J, Treger I, Ring H, Giaquinto S. Return to work following
traumatic brain injury: trends and challenges. Disabil Rehabil 2007;29:
1387-1395.

5. Corrigan JD, Lineberry LA, Komaroff E, Langlois JA, Selassie AW,
Wood KD. Employment after traumatic brain injury: differences be-
tween men and women. Arch Phys Med Rehabil 2007;88:1400-1409.

6. Nakase-Richardson R, Yablon SA, Sherer M. Prospective comparison of
acute confusion severity with duration of post-traumatic amnesia in
predicting employment outcome after traumatic brain injury. J Neurol
Neurosurg Psychiatry 2007;78:872-876.

7. Arango-Lasprilla JC, Ketchum JM, Williams K, et al. Racial differences
in employment outcomes after traumatic brain injury. Arch Phys Med
Rehabil 2008;89:988-995.

8. Johnstone B, Mount D, Schopp LH. Financial and vocational outcomes
1 year after traumatic brain injury. Arch Phys Med Rehabil 2003;84:
238-241.

9. O'Neill J, Hibbard MR, Brown M, et al. The effect of employment on
quality of life and community integration after traumatic brain injury.
J Head Trauma Rehabil 1998;13:68-79.

10. Cifu DX, Keyser-Marcus L, Lopez E, et al. Acute predictors of successful
return to work 1 year after traumatic brain injury: a multicenter
analysis. Arch Phys Med Rehabil 1997;78:125-131.

11. Dikmen SS, Temkin NR, Machamer JE, Holubkov AL, Fraser RT, Winn
HR. Employment following traumatic head injuries. Arch Neurol 1994;
51:177-186.

12. Ponsford JL, Olver JH, Curran C, Ng K. Prediction of employment
status 2 years after traumatic brain injury. Brain Inj 1995;9:11-20.

13. Sherer M, Sander AM, Nick TG, High WM Jr, Malec JF, Rosenthal M.
Early cognitive status and productivity outcome after traumatic brain
injury: findings from the TBI model systems. Arch Phys Med Rehabil
2002;83:183-192.

14. Keyser-Marcus LA, Bricout JC, Wehman P, et al. Acute predictors of
return to employment after traumatic brain injury: a longitudinal
follow-up. Arch Phys Med Rehabil 2002;83:635-641.

15. Sherer M, Nick TG, Sander AM, et al. Race and productivity outcome
after traumatic brain injury: influence of confounding factors. ] Head
Trauma Rehabil 2003;18:408-424.

16. da Silva Cardoso E, Romero MG, Chan F, Dutta A, Rahimi M. Dispar-
ities in vocational rehabilitation services and outcomes for Hispanic
clients with traumatic brain injury: do they exist? J Head Trauma
Rehabil 2007;22:85-94.

17. Johnson R. How do people get back to work after severe head injury? A
10 year follow-up study. Neuropsychol Rehabil 1998;8:61-79.

18. Possl ], Jurgensmeyer S, Karlbauer F, Wenz C, Goldenberg G. Stability
of employment after brain injury: a 7-year follow-up study. Brain Inj
2001;15:15.

19. McLeod A, Willis A. Etherington J. Employment retention after mod-
erate-severe traumatic brain injury (TBI) in the British Army 1989-98.
Occup Environ Med 2004;61:414-418.



PM&R

Vol. 1, Iss. 1, 2009 49

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Sander AM, Kreutzer JS, Rosenthal M, et al. A multicenter, longitudinal
investigation of return to work and community integration following
traumatic brain injury. J Head Trauma Rehabil 1996;11:70-84.
Machamer J, Temkin N, Fraser R, Doctor JN, Dikmen S. Stability of
employment after traumatic brain injury. J Int Neuropsychol Soc
2005;11:807-816.

Kreutzer JS, Marwitz JH, Walker W, et al. Moderating factors in return
to work and job stability after traumatic brain injury. ] Head Trauma
Rehabil 2003;18:128-138.

Rappaport M, Hall K, Hopkins K, Belleza T, Cope DN. Disability Rating
Scale for severe head trauma: coma to community. Arch Phys Med
Rehabil 1982;63:118-123.

Granger CV, Hamilton BB, Keith RA, Sherwin FS. Advances in functional
assessment for medical rehabilitation. Top Ger Rehabil 1986;1:59-74.
Hosmer DW, Lemeshow S. Applied Logistic Regression (2nd ed). New
York: John Wiley & Sons; 2000.

Gerhart KA, Mellick DC, Weintraub AH. Violence-related traumatic
brain injury: a population-based study. J Trauma 2003;55:1045-1053.
Schopp LH, Shigaki CL, Bounds TA, Johnstone B, Stucky RC, Conway
DL. Outcomes in TBI with violent versus nonviolent etiology in a
predominantly rural setting. ] Head Trauma Rehabil 2006;21:213-225.
Harrison-Felix C, Zafonte R, Mann N, Dijkers M, Englander J, Kreutzer
J. Brain injury as a result of violence: preliminary findings from the
traumatic brain injury model systems. Arch Phys Med Rehabil 1998;
79:730-737.

Hanks RA, Wood DL, Millis S, et al. Violent traumatic brain injury:
occurrence, patient characteristics, and risk factors from the Traumatic
Brain Injury Model Systems project. Arch Phys Med Rehabil 2003;84:
249-254.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

Arango-Lasprilla JC, Rosenthal M, Deluca J, Cifu DX, Hanks R, Kom-
aroff. Functional outcomes from inpatient rehabilitation after traumatic
brain injury: how do Hispanics fare? Arch Phys Med Rehabil 2007;88:
11-18.

Arango-Lasprilla JC, Rosenthal M, Deluca J, et al. Traumatic brain
injury and functional outcomes: does minority status matter? Brain Inj
2007;21:701-708.

James P, Cunningham I, Dibben P. Absence management and the issues
of job retention and return to work. HRMJ 2002;12:82-94.

Leff HS, Cook JA, Gold PB, et al. Effects of job development and job
support on competitive employment of persons with severe mental
illness. Psychiatr Serv 2005;56:1237-1244.

Pierce K. Predictors of job tenure for new hires with mental retardation.
Res Dev Disabil 2003;24:369-381.

Botuck S, Levy JM, Rimmerman A. Post-placement outcomes in com-
petitive employment: how do urban young adults with developmental
disabilities fare over time. ] Rehabil 1998;64:42-47.

Drake, RE, McHugo, GJ, Becker, DR, Anthony, WA, Clarke, RE. The
New Hampshire study of supported employment for people with
severe mental illness. ] Consult Clin Psychol 1996;64:391-399.
Kregel J, Parent W, West M. The impact of behavioral deficits on
employment retention: An illustration from supported employment.
NeuroRehabilitation 1994:4:1-14.

Lehman AF, Goldberg R, Dixon LB, et al. Improving employment
outcomes for persons with severe mental illnesses. Arch Gen Psychiatry
2002;59:165-172.

Marquez de la Plata C, Hewlitt M, de Oliveira A, et al. Ethnic differences
in rehabilitation placement and outcome after TBI. J Head Trauma
Rehabil 2007;22:113-121.



	The Influence of Minority Status on Job Stability After Traumatic Brain Injury
	INTRODUCTION
	METHODS
	Subjects
	Measures
	Sociodemographic Variables
	Injury and Rehabilitation Characteristics
	Functional Status
	Disability Rating Scale (DRS)
	Functional Independence Measure (FIM)

	Outcome Measures
	Employment Status
	Job Stability


	Statistical Analysis

	RESULTS
	DISCUSSION
	REFERENCES


