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bjective: To determine the influence of minority status on job stability after traumatic
rain injury (TBI).
etting: TBI Model Systems Centers.
articipants: 633 individuals (414 Caucasians vs. 219 Minorities) with primarily mod-
rate to severe TBI hospitalized at one of the TBI Model Systems Centers between 1988 and
001 with 3 years of continuous follow up employment data after discharge.
ain Outcome Measures: Job stability was defined as “stable” (competitively em-

loyed at all three follow-up visits), “unemployed” (not competitively employed at all three
isits), and “unstable” (any other mixture of competitively employed and not competitively
mployed over the three follow-up visits).
ethods: A multinomial logistic regression model was used to model the effect of

thnicity on job stability post TBI after adjusting for injury and demographic characteristics.
esults: Compared to Caucasians, the adjusted odds for minorities were 3.587 times
reater for being unemployed versus being stably employed (95% CI � 1.930, 6.668),
.911 times greater for being unstably employed versus being stably employed (95% CI �
.006, 3.628), and 1.878 times more greater for being unemployed versus being unstably
mployed (95% CI � 1.157, 3.046) after adjusting for preinjury employment status, age,
arital status, education, cause of injury, total length of stay in acute and rehabilitation
ospitals, and DRS at discharge.
onclusions: Minority status is an independent predictor of short-term job stability after
BI. Minority TBI survivors were more likely than Caucasians to be unemployed or unstably
mployed. Rehabilitation professionals should develop employment interventions that will
ddress the specific needs of these racial/ethnic groups and facilitate optimal employment
utcomes for minority TBI survivors.

NTRODUCTION

raumatic brain injury (TBI) is among the nation’s leading causes of neurologic impairment,
esulting in high rates of hospitalizations, disability, and death. Population-based data on
BI in the United States show that, each year, an estimated 1.4 million people sustain a TBI.
f those, 79% receive treatment in the emergency department and are subsequently

eleased, 17% are admitted to the hospital for more extensive care, and 4% die [1]. For those
ho survive, many experience physical, cognitive, emotional, and behavioral deficits.
onsequently, obtaining and maintaining gainful employment can be challenging. Research
as shown that return-to-work outcomes after TBI can range from 29% to 88% [2-7]. This
ate is significant because employment is considered a primary indicator of community
eintegration after injury and is substantially linked to a person’s well-being. For example,
mployment has been positively associated with an individual’s social integration, financial
iability, and perceived quality-of-life [8,9].

The wide range of employment rates after TBI is influenced by a variety of factors. Some
f the most common predictors include injury severity, cognitive functioning, neurobehav-

oral factors, and differences in patient demographics [10-14]. Among the patient demo-
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raphic variables that affect return-to-work outcomes, sev-
ral studies have identified race and ethnicity as a key
nfluential factor. A recent study by Arango-Lasprilla et al [7]
n racial difference in employment outcomes after TBI re-
orted that the adjusted odds of minority subjects being
nemployed are 2 times greater than the odds of white
ubjects being unemployed at 1 year postinjury after adjust-
ng for sociodemographic, injury, and rehabilitation charac-
eristics. Likewise, Sherer et al’s [15] study of race and
roductivity after TBI included employment as part of the
efinition of productivity and found that black subjects and
ther racial minorities were at least 2 times more likely to be
nproductive compared with white subjects after controlling
or confounding factors. An examination of vocational out-
omes for Hispanic subjects after TBI using a large archival
atabase revealed that they were 1.27 times less likely to
btain employment and receive on-the-job support services,
hich is the most significant predictor of successful employ-
ent outcomes, than their white counterparts [16].
Clearly, returning to work is a very important outcome to

ddress after TBI, and patient demographic factors largely
nfluence results. However, less is known about the stability
r longevity of employment once individuals with TBI return
o work after injury. Johnson [17] examined 64 individuals
or 10 or more years after they sustained a severe head injury.
hey were followed up at an average of 3.5 years and again at
0 years or more after injury. Of the total, results revealed
hat 42% had re-established themselves in employment, 20%
howed irregular work patterns, and the remainder made
ittle or no attempt to work at all. There were few changes in
ork status earlier postinjury (18 months to 2 years) and the
attern of employment, once established, tended to remain
table.

Another study investigated stability of employment for
atients with different types of brain injury representing
arious patterns of neurobehavioral outcome. Pössl et al [18]
ollowed 43 patients with severe TBI (n�24), cerebrovascu-
ar accident (n�15), and other acquired brain damage
n�4) 7 to 8 years after neuropsychological rehabilitation
nd participation in a vocational re-entry program. They
ound that 47% had persisting difficulties in maintaining
ork or had retired within 2 years after a work trial compared
ith 37% that reported a stable return to work.
In a similar study, McLeod et al [19] examined job reten-

ion of individuals with moderate-to-severe TBI by compar-
ng employment retention of 564 patients with TBI, 368 with
ower limb fractures, and 25,575 healthy soldiers in the
ritish Army. Results showed younger soldiers with either
BI or lower-limb fractures are retained in Army employ-
ent longer than their healthy peers, possibly as the result of

heltered employment, the availability of ongoing support, or
ransience of the healthy population.

The relationship among employment patterns, demo-
raphic variables, and injury characteristics was explored in a
ulticenter longitudinal investigation of return to work and

ommunity integration after TBI. In a sample of 42 patients at

follow-up periods from 1 to 3 years after injury, Sander et al a
20] found 23%, 17%, and 25% of these individuals, respec-
ively, had returned to work. This study concluded that
mployment rates for individuals with TBI were dynamic
ver an extended period of time and that further research is
eeded to identify predictors of return to work and to deter-
ine their exact relationship to longitudinal employment

utcomes.
More recently, Machamer et al [21] explored the relation-

hips between employment stability outcomes and individ-
al and injury characteristics for 165 workers with TBI. They
oncluded that the presence of mild-to-severe TBI has a
ignificant and disruptive effect on employment of workers 3
o 5 years after injury, and the ability to maintain uninter-
upted employment was related to being older, receiving
reater income before injury, having employment with ben-
fits before injury, and neuropsychological functioning after
njury.

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

In summary, previous literature shows that minority sub-
ects with TBI fare worse in employment outcomes compared
ith white subjects. Taking into account the evidence that
aintaining uninterrupted employment is difficult after TBI

nd that race has been identified as a moderating factor in job
tability 1, 2, and 3 years after injury, it is believed that
ong-term employment outcome is not as favorable for mi-
orities as compared with nonminorities. No studies, thus
ar, have provided an in-depth examination in a large sample
f minorities and nonminorities with TBI from multiple
enters. Therefore, in this study we aimed to test the hypoth-
sis that minority subjects are more likely to be unemployed
nd/or unstably employed 3 years after injury compared with
hite subjects, after adjusting for numerous covariates found

o predict job stability.

ETHODS

ubjects

he National Institute on Disability and Rehabilitation Re-
earch funds 16 comprehensive TBI rehabilitation programs
nown as the Traumatic Brain Injury Model Systems of Care
TBIMS). All funded centers contribute subjects to a prospec-
ive, longitudinal multicenter inception cohort study that
xamines the course of recovery and outcomes of persons
fter TBI. All persons admitted to the TBIMS must receive
oth acute hospital care and comprehensive rehabilitation in

designated brain injury inpatient rehabilitation program
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ithin the Model System. Each funded TBIMS center ob-
ained approval for informed consent by their individual
nstitutional review board. Every patient (or the patient’s
egal guardian or family member if appropriate) provides
nformed consent to be enrolled in the study. For the present
tudy, data from patients with primarily moderate-to-severe
BI from 1988 to 2001 were extracted from the TBIMS
ational database. According to the TBIMS, TBI is defined as
rauma to brain tissue caused by an external mechanical force
s evidenced by loss of consciousness, posttraumatic amnesia
PTA), skull fracture, or objective neurological findings that
an be reasonably attributed to TBI on physical or mental
tatus examination.

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

There were a total of 2810 participants in the TBIMS
atabase whose injury occurred between 1988 and 2001 and
ere between the ages of 18 and 65 years at injury (criteria 1

nd 2) and none of these subjects had missing race/ethnicity
nformation (criteria 3). The sample further reduced to 633
s the result of missing employment information at admis-
ion and follow-up for 2177 subjects.

easures

ociodemographic Variables. Minority status was
oded as a dichotomous variable: minority (those of self-
eported African American, Hispanic, Asian, and Native
merican) and nonminority (white). Age was measured in
ears, and sex was a dichotomous variable. Years of educa-
ion was dichotomized into less than a high school education
1 thru 8, 9 thru 11) and a high school degree/GED or greater
GED, GED/high school, high school, trade school, high
chool diploma, some college, Associate’s degree, Bachelor’s
egree, Master’s degree, Doctoral level degree). Marital status
as dichotomized into married and not married (including

he database categories single, divorced, separated, and wid-
wed). Preinjury employment status was categorized as com-
etitively employed and not competitively employed (full-
ime student and part-time student, unemployed, retired,
omemaker, special employed, volunteer work, and others).

njury and Rehabilitation Characteristics. Injury se-
erity was determined by the Glasgow Coma Score (GCS)
core at admission to the emergency department and by the
uration of PTA. The authors used PTA as a continuous
ariable in the regression analyses and GCS was categorized
s mild (13 to 15), moderate (9 to 12), or severe (3 to 8).
tiology of injury was classified as either violent (assault) or
onviolent (vehicular, sports-related, fall, or pedestrian acci-
ent). Lengths of stay for acute care and inpatient rehabilita-

ion were measured in days. h
unctional Status. Disability Rating Scale (DRS). The
RS has been used to measure general abilities in adolescents
nd adult TBI survivors from a coma state to activities at
ome. It is designed to reflect activity and participation via
valuation of physical impairment and cognitive ability. The
RS raters from the TBIMS are trained, certified, and period-

cally recertified through a standardized test administered
hrough a single training center. The scale has 8 items for
hich raters must evaluate the patient’s arousal and aware-
ess, cognitive ability to handle self-care, physical depen-
ence on others, and psychosocial adaptability. Scores on the
RS range from 0 (no disability) to a maximum of 29 (ex-

reme vegetative state), and inter-rater reliability has been
ound to be high (kappa � 0.97 to 0.98) [23]. The total score
n the DRS at admission and discharge were used in the
nalysis.

Functional Independence Measure (FIM). The FIM is
ne of the most widely accepted functional assessments in
he rehabilitation community. It is commonly used by
rained physicians and other certified health care providers
uring inpatient rehabilitation to assess the patient’s inde-
endent performance on 18 tasks related to daily living,

ncluding self-care, sphincter control, transfers, locomotion,
ommunication, and social cognition. The rater then scores
he patient’s performance on a scale from 1 (total to 75%
ssistance needed to complete the task) to 7 (0% assistance is
eeded to complete the task—the person is completely inde-
endent in carrying out the task). Total scores range from 18
o 126 [24]. The scale also can be administered over the
hone to the patient and/or family members by certified

nterviewers to determine postdischarge functioning. The
otal score on the FIM at admission and discharge was used in
he analysis.

utcome Measures. Employment Status. Employ-
ent was dichotomized into 2 levels: competitively em-
loyed and not competitively employed (student, home-
aker, specially employed, retired, unemployed, volunteer
orker, and others). The distribution of preinjury employ-
ent and at each follow-up year by ethnicity is shown in
able 1.

Job Stability. Job stability was defined as “stable” (com-
etitively 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-
etitively employed over the 3 follow-up visits). The distri-
ution of collapsed employment status and job stability by
thnicity is summarized in Table 2.

tatistical Analysis

he authors compared the 2177 ineligible participants miss-
ng employment data at any of the 3 follow-up years with the
33 eligible subjects by using analysis of variance and �2

ethods to ascertain the degree of bias the study sample may

ave the result of missing follow-up data.
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In the analyses presented in this study, the authors com-
ined the African American (n�164), Hispanic (n�35),
sian/Pacific Islander (n�13), Native American (n�5), and
ther subjects (n�2) into a single minority category because
f the small sample sizes found within many of the minority
thnicities and to alleviate the difficulties in interpretation of
he ethnicity effect in the primary multinomial logistic anal-
sis. Because this combination may be problematic if differ-
nces among the minorities are present, a separate (unad-
usted) multinomial logistic model was fit for the sample of

inorities to model job stability with an effect for minority
thnicity (African American, Hispanic, or other, which en-
ompasses the Asian/Pacific Islanders, Native Americans, and
thers). This model did not show evidence of differences in
ob stability among the 3 minority groups (P�.3561) thus
ustifying the collapse of the minorities into 1 category.

The authors conducted preliminary analyses using t-tests
or continuous variables and �2 tests for categorical variables
o identify differences between white and minority groups
ith respect to demographic and injury characteristics.
The primary hypothesis addresses the effect of minority

tatus on job stability 3 years after TBI. To correctly under-
tand this effect, the effects of other variables on job stability
hould be adjusted for in the final analysis. The variables
onsidered for adjustment were age at injury, sex, marital
tatus, education level, employment status at admission,
ength of stay (LOS) in acute care, LOS rehabilitation, DRS at
dmission and discharge, FIM at admission and discharge,
CS at admission, and PTA.

able 1. Distribution of employment by ethnicity

Student
n (%)

Competitively
Employed

n (%)
Homemake

n (%)

hite (n � 414)
Adm. 27 (6.52) 311 (75.12) 7 (1.69)
Year 1 26 (6.28) 153 (36.96) 15 (3.62)
Year 2 25 (6.04) 182 (43.96) 11 (2.66)
Year 3 24 (5.80) 174 (42.03) 16 (3.86)
inority (n � 219)
Adm. 14 (6.39) 122 (55.71) 5 (2.28)
Year 1 15 (6.85) 31 (14.16) 10 (4.57)
Year 2 10 (4.57) 40 (18.26) 10 (4.57)
Year 3 17 (7.76) 47 (21.46) 12 (5.48)

able 2. Distribution of collapsed employment and job stabilit

White

Competitively
Employed

n (%)

Not Comp
Emplo

n (%

dmissions 311 (75.12) 103 (2
ear 1 153 (36.96) 261 (6
ear 2 182 (43.96) 232 (5
ear 3 174 (42.03) 240 (5
table 108 (26.09)
nstable 109 (26.33)

nemployed 197 (47.58)
Initially, a multinomial logistic regression model was fit to
etermine the unadjusted effect of ethnicity on job stability.
ollowing this, the final adjusted model was obtained using
odel building strategies as outlined in Hosmer and Leme-

how [25]. This process involved the following steps: (1)
nivariate (unadjusted) logistic regression models for each
ovariate were fit and any covariate with a P value � .2 in the
nivariate model was considered for the adjusted model, (2)
he adjusted model was fit with all potential covariates ob-
ained from step 1 and the adjusted effect of each variable was
xamined, (3) any covariate that no longer contributed to the
t of the model was then removed, (4) the assumptions of

inearity in the logit for continuous covariate were assessed,
nd (5) the final adjusted model was then as assessed with
espect to goodness of fit. The variables in the final model
ere tested with �2 test statistics and corresponding P values

nd the effects of each variable on job stability were inter-
reted with odds ratios and 95% confidence intervals
95% CI).

ESULTS

he 2177 ineligible participants missing employment data at
ny of the 3 follow-up years were compared with the 633
ligible subjects with analysis of variance and �2 methods to
scertain the degree of bias the study sample may have as the
esult of missing follow-up data. As compared with the
ubjects missing follow-up employment, those with com-
lete employment data at all 3 follow-up years had signifi-

pecial
ployed

n (%)
Retired
n (%)

Unemployed
n (%)

Volunteer
Work
n (%)

Other
n (%)

(0.00) 9 (2.17) 52 (12.56) 3 (0.72) 5 (1.21)
(0.00) 16 (3.86) 168 (40.58) 8 (1.93) 28 (6.76)
(0.72) 28 (6.76) 124 (29.95) 8 (1.93) 33 (7.97)
(0.72) 60 (14.49) 111 (26.81) 9 (2.17) 17 (4.11)

(0.00) 4 (1.83) 69 (31.51) 2 (0.91) 3 (1.37)
(0.00) 7 (3.20) 140 (63.93) 2 (0.91) 14 (6.39)
(0.46) 14 (6.39) 117 (53.42) 2 (0.91) 25 (11.42)
(1.37) 33 (15.07) 94 (42.92) 4 (1.83 9 (4.11)

thnicity

Minority

ely Competitively
Employed

n (%)

Not Competitively
Employed

n (%)

122 (55.71) 97 (44.29)
31 (14.1) 188 (85.84)
40 (28.26) 179 (81.74)
47 (21.46) 172 (78.54)

20 (9.13)
41 (18.72)
r
S

Em

0
0
3
3

0
0
1

y by e

etitiv
yed
)

4.88)
3.04)
6.04)
7.97)
158 (72.15)
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antly longer stays in rehabilitation care (difference�4.2;
5% 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
cores at admission (difference�1.1; 95% CI�0.6; 1.6,
�.0001), and longer times PTA (difference�3.7; 95%
I�1.0-6.4; P�.0068). Furthermore, the eligible partici-
ants were more likely to be white (65.4% versus 59.1%;
�.0041) and more likely to have greater levels of education
71.6% versus 67.1%; P�.0332). The groups were similar
ith respect to age, LOS in acute care, FIM scores at dis-

harge, DRS scores at discharge, gender, marital status, GCS
t admission, and cause of injury (all P values � .5).

The covariates are summarized by minority status in Table
. The groups are similar in terms of age, LOS in acute care,
OS in rehabilitation, GCS at admissions, FIM admissions,
RS discharge, PTA, gender, and marital status (all P values
.09). Minorities were more likely to have 1.11 units higher

RS admission scores (95% CI�0.19-2.04, P�.0187) and
.98 units lower FIM discharge scores (95% CI�0.10-7.86,
�.0442), suggesting that minorities were more disabled on
dmission (higher DRS) and discharge (higher DRS and
ower FIM). Minorities were also more likely to not have a
igh school degree (41.3% versus 21.5%; P�.0001) and
ave a violent cause of TBI (28.8% versus 11.3%; P�.0001).

The results of the preliminary simple multinomial logistic
egression models for job stability are summarized in Table 4.
he odds ratios and 95% CIs for unemployment versus stable
mployment, unstable employment versus stable employ-
ent, and unemployment versus unstable employment are

able 3. Covariates by ethnicity

Variable

White

n Mean SD

ge 414 34.19 12.65
OS acute 414 22.72 20.29
OS rehabilitation 413 34.93 31.69
RS at admissions 400 12.82 5.78
RS at discharge 408 5.96 3.63
IM at admissions 384 54.07 27.25
IM at discharge 388 97.13 22.87
TA 300 32.56 28.62

n %
ex
Female 109 26.33%
Male 305 73.67%
arital status
Married 133 32.13%
Not married 281 67.87%

ducation
HS or more 321 78.48%
Less than HS 88 21.52%
ause of injury
Nonviolent 363 88.75%
Violent 46 11.25%
CS admission
Mild 71 22.83%
Moderate 55 17.68%
Severe 185 59.49%
RS � Disability Rating Scale; FIM � Functional Independence Measure; HS � hig
ummarized for each potential covariate. These results indi-
ate that without adjusting for any covariates, minority status
as a significant effect on job stability (P�.0001). The odds
f being unemployed versus being stably employed are 4.330
imes greater for minority than for white subjects (95%
I�2.572-7.291). The odds of being unstably employed
ersus being stably employed are 2.031 times greater for
inority than for white subjects (95% CI�1.118-3.690).
he odds of being unemployed versus being unstably em-
loyed are 2.132 times greater for minority than for white
ubjects (95% CI�1.407-3.231).

The result further indicate that age, LOS acute care, LOS
ehabilitation, DRS at admissions, DRS at discharge, FIM at
dmissions, FIM at discharge, PTA, marital status, education,
reinjury employment, and cause of injury all have signifi-
ant effects on job stability without adjustment whereas sex
nd GCS at admissions do not (see Table 3). The PTA, DRS at
dmission, DRS at discharge, FIM at admissions, and FIM at
ischarge were all highly significant and representative of

njury severity. Because DRS at discharge had the least
mount of missing data, this variable was selected for inclu-
ion in the adjusted model as a measure of injury severity.
he fully adjusted model then contained effects for minority
tatus, age, LOS acute care, LOS rehabilitation, DRS at dis-
harge, marital status, education level, pre injury employ-
ent, and cause of injury.
All of the covariates remained significant predictors of job

tability in the adjusted model with the exceptions of marital
tatus (P�.0539) and cause of injury (P�.0563), which

Minority

T (DF), P valuen Mean SD

219 35.48 12.69 1.22 (631), P�.2212
219 22.21 17.11 0.32 (631), P�.7525
219 31.78 21.13 1.32 (630), P�.1871
215 13.93 5.18 2.36 (613), P�.0187
217 6.42 3.36 1.52 (623), P�.1286
206 51.35 25.91 1.18 (588), P�.2401
212 93.15 23.58 2.02 (598), P�.0442
132 30.81 22.63 0.62 (430), P�.5352

n % �2 (DF), P value

45 20.55% 2.60 (1), P�.1069
174 79.45%

56 25.69% 2.82 (1), P�.0929
162 74.31%

128 58.72% 27.34 (1), P�.0001
90 41.28%

156 71.23% 30.52 (1), P�.0001
63 28.77%

53 26.37% 1.41 (2), P�.4929
39 19.40%

109 54.23%
h school; LOS � length of stay; PTA � posttraumatic amnesia.
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emained marginally significant and hence retained in the
odel. The assumptions of linearity in the logit for the

ontinuous predictors (age, LOS acute, LOS rehabilitation,
nd DRS at discharge) were found to be sufficient and the
oodness of fit for the model was adequate as well.

The final multiple multinomial logistic regression model
or job stability (n�612) is summarized in Table 5. The
djusted odds ratios and 95% CIs for unemployment versus
table employment, unstable employment versus stable em-
loyment, and unemployment versus unstable employment
re summarized. This model indicates that after adjusting for
reinjury employment, age, LOS in acute care and in reha-
ilitation, DRS at discharge, marital status, education, and
ause of injury, minority status has a significant effect on job
tability (P�.0001). The adjusted odds of being unemployed
ersus being stably employed are 3.587 times greater for
inority than for white subjects (95% CI�1.930-6.668).
he adjusted odds of being unstably employed versus being
tably employed are 1.911 times greater for minority than for
hite subjects (95% CI�1.006-3.628). The adjusted odds of

able 4. Unadjusted odds ratios

n
�2 (DF)
P value

ge 633 32.36 (2)
P�.0001

1.0

OS acute 633 63.98 (2)
P�0.0001

1.0

OS rehabilitation 632 58.22 (2)
P�.0001

1.0

RS at admissions 615 60.97 (2)
P�.0001

1.1

RS at discharge 625 53.51 (2)
P�0.0001

1.4

IM at admissions 590 61.36 (2)
P�.0001

0.9

IM at discharge 600 82.07 (2)
P�.0001

0.9

TA 432 49.58 (2)
P�.0001

1.0

thnicity (minority vs.
white)

633 (2)
P�.0001

4.3

ex (female vs. male) 633 2.66 (2)
P � .2642

1.0

arital status (not
married vs. married)

632 13.77 (2)
P � .0010

1.4

ducation (Less than HS
vs. HS or more)

627 13.59 (2)
P � .0011

2.5

mployment at admission
(unemployed vs.
employed)

633 46.95 (2)
P�.0001

9.9

ause of injury (violent
vs. nonviolent)

628 12.44 (2)
P � .0020

1.9

CS admission (severe
vs. mild) (severe vs.
moderate) (moderate
vs. mild)

512 5.54 (4)
P �.2362

1.6
0.8
1.9

I � confidence interval; DRS � Disability Rating Scale; FIM � Functional I
TA � posttraumatic amnesia.
eing unemployed versus being unstably employed are S
.878 times greater for minority than for white subjects (95%
I�1.157-3.046).

ISCUSSION
he purpose of the present study was to determine the

nfluence of minority status on employment outcomes at 3
ears after injury. Specifically, employment status (competi-
ive employment) and job stability were examined. Using a
arge, multicenter database, the authors found that minority
ubjects were 2-3.5 times more likely than white subjects to
e unemployed or unstably employed within the first 3 years
fter TBI when adjusting for preinjury employment status,
ge, marital status, education, cause of injury, total LOS in
cute care and rehabilitation hospitals, and DRS at discharge.

Of the 6 previous studies investigating job stability after
BI [17-22], only 2 examined racial/ethnic differences
20,22]. Kreutzer et al [22] found that minority status mod-
rated job stability over a 3- to 4-year follow-up period after
BI in a sample of 186 TBI survivors treated at a TBI Model

ployed
table

Unstable
vs. Stable

Unemployed
vs. Unstable

5% CI) OR (95% CI) OR (95% CI)

01-1.035) 0.968 (0.948-0.988) 1.051 (1.033-1.070)

58-1.106) 1.035 (1.010-1.060) 1.045 (1.029-1.062)

35-1.065) 1.022 (1.006-1.039) 1.027 (1.016-1.037)

23-1.225) 1.066 (1.016-1.118) 1.100 (1.060-1.142)

89-1.590) 1.216 (1.087-1.360) 1.178 (1.096-1.265)

59-0.976) 0.988 (0.978-0.997) 0.980 (0.972-0.987)

24-0.956) 0.986 (0.968-1.004) 0.954 (0.941-0.966)

29-1.057) 1.010 (0.994-1.025) 1.033 (1.020-1.045)

72-7.291) 2.031 (1.118-3.690) 2.132 (1.407-3.231)

23-1.635) 1.417 (0.823-2.439) 0.712 (0.463-1.095)

78-2.265) 2.764 (1.614-4.733) 0.539 (0.339-0.857)

29-4.309) 1.773 (0.980-3.211) 1.448 (0.945-2.218)

70-20.124) 4.645 (2.152-10.028) 2.131 (1.399-3.247)

00-3.519) 0.782 (0.370-1.653) 2.515 (1.394-4.537)

49-2.720)
30-1.554)
63-4.011)

1.055 (0.572-1.948)
0.778 (0.366-1.656)
1.356 (0.593-3.099)

1.522 (0.907-2.554)
1.051 (0.590-1.872)
1.449 (0.751-2.796)

ence Measure; HS � high school; LOS � length of stay; OR � odds ratio;
Unem
vs. S

OR (9

18 (1.0

82 (1.0

49 (1.0

73 (1.1

32 (1.2

68 (0.9

40 (0.9

43 (1.0

30 (2.5

09 (0.6

89(0.9

67 (1.5

00 (4.8

68 (1.1

06 (0.9
18 (0.4
65 (0.9

ndepend
ystems Center. Data from the TBI Model Systems also were
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sed in the present study, and the findings confirm that
inority subjects are less likely to be stably employed after
BI, even after controlling for factors found to influence job
tability. Sander et al [20] reported a lack of job stability in
heir sample of 42 individuals with TBI during a 3-year
ollow-up period; however, they found no significant racial
ifferences in job instability. The findings of the present
tudy coincide with the findings of Kreutzer et al [22] but not
ander et al [20], which is likely attributable to the fact that
he latter study was underpowered for detecting racial differ-
nces in job stability. Our findings confirm and extend the
eneralizability of the racial differences in job stability re-
orted by Kreutzer et al [22]. First, the population in the
resent study is more representative of TBIMS survivors
eceiving rehabilitation across the United States, with a larger
ample size of minority individuals originating from 16
BIMS centers, instead of only 6 as in the Kreutzer et al study
22]. Second, a more rigorous definition of job stability was
sed in the present study compared with the previous TBIMS
tudies. In Sander et al [20] and Kreutzer et al [22], job
tability was defined as being competitively employed at
ears 1 and 2 and 3 or 4; if the person had no follow-up data
t year 3 but was competitively employed at years 1, 2, and 4,
ompetitive employment was assumed in year 3. In the
resent study, job stability was defined as being competi-
ively employed at continuous follow-up years 1, 2, and 3. In
ther words, true 3-year job stability was assured for this
ample.

Previous studies [26-29] report poorer outcomes in indi-
iduals with violent versus nonviolent TBI. It is well known
hat minority subjects are more likely than white subjects to
uffer TBI as a result of violence [30,31]. Thus, if differences
n employment outcomes are found between these 2 groups,

able 5. Adjusted odds ratios

Variable
�2 (DF)
P value

Unem
vs.

OR (

thnicity (minority vs.
white)

17.83 (2)
P � .0001

3.587 (1

ge 25.41 (2)
P�.0001

1.037 (1

OS acute 19.69 (2)
P�.0001

1.055 (1

OS rehabilitation 24.03 (2)
P�.0001

1.035 (1

RS at discharge 14.34 (2)
P � .0008

1.256 (1

arital status (not married
vs. married)

5.84 (2)
P � .0539

1.141 (0

ducation (Less than HS
vs. HS or more)

9.17 (2)
P � .0102

2.427 (1

mployment at admissions
(employed vs.
unemployed)

42.97 (2)
P�.0001

12.01 (5

ause of injury (violent vs.
nonviolent)

5.75 (2)
P � .0563

1.147 (0

RS � Disability Rating Scale; HS � high school; LOS � length of stay.
t is possible that such disparities are caused by the etiology of i
he injury or the severity of the TBI. In the present study,
acial differences in job stability were found after statistically
ontrolling for factors that have a documented impact on
mployment outcomes, including cause of injury, injury
everity, as well as education and DRS at discharge.

Individuals with disabilities are able to obtain competitive
mployment and become productive employees with appro-
riate accommodations and ongoing support from employ-
rs [32,33], often in conjunction with vocational rehabilita-
ion or other community-based services. However, those
ho are hired with existing disabilities face challenges in

etaining employment because of (1) inadequate interven-
ion, accommodation, and support to maintain expected
erformance and attendance and (2) changes in work con-
ent, work conditions, health conditions, or personal circum-
tances [34-38].

Maintaining employment for minority TBI survivors is
imilarly a complex issue. With all TBI survivors, vocational
ehabilitation counselors and other professionals must con-
ider the individual’s injury severity and neuropsychological
unctioning as well as examine job complexity to ensure that
he employment contexts and goals match the individual’s
apabilities so that he or she may retain their employment for
onger periods with necessary support. Also, other factors,
ncluding acculturation level, language proficiency, religious
eliefs, family roles, cultural issues, and the expectations of
ersons with disabilities, may vary by racial group and may
ave a significant impact on vocational rehabilitation out-
ome in general and job stability in particular.

Although the present study is one of the largest studies
xamining racial differences in job stability after TBI, a ma-
ority of this sample suffered moderate-to- severe injuries and
he results may not be easily generalizable to milder head

ed Unstable
vs. Stable

Unemployed
vs. Unstable

I) OR (95% CI) OR (95% CI)

.668) 1.911 (1.006-3.628) 1.878 (1.157-3.046)

.061) 0.986 (0.963-1.010) 1.052 (1.030-1.073)

.083) 1.024 (0.997-1.053) 1.030 (1.010-1.050)

.052) 1.010 (0.992-1.028) 1.025 (1.012-1.037)

.417) 1.165 (1.031-1.318) 1.078 (0.997-1.164)

.054) 2.008 (1.085-3.717) 0.568 (0.322-1.002)

.634) 1.309 (0.686-2.498) 1.854 (1.108-3.100)

6.38) 4.496 (2.014-10.039) 2.672 (1.615-4.421)

.453) 0.505 (0.220-1.163) 2.270 (1.147-4.493)
ploy
Stable
95% C

.930-6

.013-1

.028-1

.018-1

.113-1

.643-2

.271-4

.472-2

.536-2
njuries and by virtue of the TBIMS cohort, only patients with
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BI who were admitted to inpatient rehabilitation were in-
luded. Differences within the very severe and mild TBI
opulations that may not be admitted directly to inpatient
ehabilitation should be investigated. Similarly, all partici-
ants in the present study received rehabilitation services for
heir TBI, and these differences may not generalize to the
eneral population of TBI survivors. Marquez de la Plata et al
39] examined 476 moderate to severely injured TBI survi-
ors and found approximately only 40% of subjects received
ehabilitation services. Therefore, the results of the present
tudy should be interpreted with caution.

On the basis of the comparisons between the study sample
n�633) and ineligible (n�2177) sample resulting from
issing data, the subjects studied here were found to be more
isabled, having significantly longer stays in rehabilitation,

onger PTA lengths, greater FIM, and lower DRS at admis-
ion. However, the differences were not interpreted as being
linically meaningful, and the findings of statistical signifi-
ance are likely the result of the large sample sizes in the 2
roups. In addition, there were significant differences be-
ween the eligible and ineligible samples with respect to
ducation and ethnicity, with the eligible sample having
ignificantly more white subjects and greater levels of educa-
ion. Again, although the differences were not viewed as
eaningful, on the basis of the differences described here,

aution should be taken with inferences.
Furthermore, it is possible that additional confounding

actors that were not measured, such as postdischarge ther-
py or vocational rehabilitation services, social support, in-
icators of socioeconomic status, neurobehavioral sequela,
nd comorbid medical disorders, could have influenced the
esults of the present study. The minority sample in the
resent study consists of 219 African American, Hispanic,
sian, and Native-American individuals. The analyses were
onducted comparing this large, heterogeneous minority
roup with the white majority. Analyses of differences in job
tability between white and individual minority groups were
nderpowered.

Future research should consider potential limitations in
he definition and measurement of employment stability. For
he present analyses, the definition of stability was deter-
ined based on previous studies. However, employment

tability within the first 3 years after TBI may not be an ideal
arker of stability. The survivors of TBI may not have ade-

uate time to recover from their injuries and obtain employ-
ent. This argument is supported by data in Table 1 showing

he rate of competitively employed individuals, independent
f race, at year 1 is lower than the rate for years 2 and 3.
nalyses of longer-term follow-up data, when available, in

uture studies of job stability would elucidate employment
tability trends and possible disparities present 5 and 10
ears after injury.

Moreover, future research should consider more frequent
ollow-up of employment status. For instance, in the present
tudy, TBI survivors were asked about their employment
tatus at 1 year, 2 years, and 3 years after injury. It is possible

hat a person could be considered stably employed by re-
ponding “yes” at each time point because they had just
tarted a new job, despite not having employment during the
revious year. Semi-annual, or even more frequent, observa-
ion points would ensure construct validity of the job stability
onstruct.
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