
Ethnic Differences in Discharge Destination Among Older
Patients With Traumatic Brain Injury

Pei-Fen J. Chang, PhD, OTR, Glenn V. Ostir, PhD, Yong-Fang Kuo, PhD, Carl V. Granger,
MD, and Kenneth J. Ottenbacher, PhD, OTR
From the Division of Rehabilitation Sciences (Chang, Ottenbacher), Sealy Center on Aging and
Department of Preventive Medicine and Community Health (Ostir, Kuo), University of Texas Medical
Branch, Galveston, TX; and Uniform Data System for Medical Rehabilitation and Department of
Rehabilitation Medicine, University at Buffalo, Buffalo, NY (Granger).

Abstract
Objective—To estimate the association between ethnicity and discharge destination in older
patients with traumatic brain injury (TBI).

Design—A retrospective analysis.

Setting—Nationally representative sample of older patients from the Uniform Data System for
Medical Rehabilitation in 2002 and 2003.

Participants—Patients (N=9240) aged 65 years or older who received inpatient rehabilitation
services for TBI.

Interventions—Not applicable.

Main Outcome Measures—Discharge destination (home, assisted living facility, institution) and
ethnicity (white, black, Hispanic).

Results—Multinomial logit models showed that older Hispanics (odds ratio [OR] = 2.24; 95%
confidence interval [CI], 1.66 –3.02) and older blacks (OR=2; 95% CI, 1.55–2.59) with TBI were
significantly more likely to be discharged home than older whites with TBI, after adjusting for
relevant risk factors. Older blacks were also 78% less likely (OR = .22; 95% CI, .08–.60) to be
discharged to an assisted living facility than whites after adjusting for relevant risk factors.

Conclusions—Our findings indicate that older minority patients with TBI were significantly more
likely to be discharged home than white patients with TBI. Studies are needed to investigate
underlying factors associated with this ethnic difference.
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Each year approximately 1.5 million people in the United States experience a traumatic brain
injury (TBI).1 Although TBI is most prevalent in adolescents and young adult men, the risk is
also high in older adults, typically because of falls and other accidents.1–3 Consequences of
TBI in older adults can range from mobility and cognitive dysfunction to social isolation.

Reprint requests to Pei-Fen J. Chang, PhD, OTR, Div of Rehabilitation Sciences, University of Texas Medical Branch, 301 University
Blvd, Galveston, TX, 77555-1137, e-mail: pjchang@utmb.edu.
No commercial party having a direct financial interest in the results of the research supporting this article has or will confer a benefit
upon the authors or upon any organization with which the authors are associated.

NIH Public Access
Author Manuscript
Arch Phys Med Rehabil. Author manuscript; available in PMC 2009 March 23.

Published in final edited form as:
Arch Phys Med Rehabil. 2008 February ; 89(2): 231–236. doi:10.1016/j.apmr.2007.08.143.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Most older adults who suffer a moderate to severe TBI are typically referred to an inpatient
medical rehabilitation facility for ongoing care. A primary goal of inpatient medical
rehabilitation, which can include some combination of physical, occupational, or speech
therapy, is to help patients regain functional independence. Many studies4–7 have shown the
effectiveness of these rehabilitative therapies, where significant increases in physical and
cognitive function have been achieved. However, important outcomes associated with change
in physical and cognitive function including discharge destination have not been widely studied
in the rehabilitation literature and have been mostly limited to persons with stroke.8–12

Research studies in rehabilitation outcomes have found racial and ethnic differences in patients
with TBI.13–16 Rosenthal et al13 reported that, compared with white patients with TBI,
minority patients are less involved with family, friends, and recreational activities at 1-year
follow-up. Hart et al14 found that black patients with TBI have lower levels of social integration
at 1-year follow-up compared with white patients. Arango-Lasprilla et al15 also report
Hispanic patients tend to report poorer functional status and lower levels of community
integration compared with white patients. However, little is known about whether there are
ethnic differences in discharge destination in patients with TBI.

The purpose of this study was to estimate whether ethnicity is associated with discharge
destination (home, assisted living facility [ALF], institution) in older white, black, and Hispanic
patients with TBI. We focused on persons 65 years and older because this population will be
eligible for Medicare, although a small percentage of older adults may have been insured
through private insurance because of employment or a purchased secondary policy. We chose
this age population to reduce the variability in health insurance coverage among patients less
than 65 years of age that might influence discharge planning and setting. We hypothesized that
older white patients would report higher functional status and would be more likely to be
discharged home than older blacks or Hispanics after inpatient medical rehabilitation.

METHODS
Data Source

The data were from the Uniform Data System for Medical Rehabilitation (UDSMR) for the
years 2002 and 2003. The UDSMR dataset includes patients who received inpatient medical
rehabilitation services from over 800 rehabilitation facilities in 50 states. It is the largest
nongovernmental medical rehabilitation outcome measurement dataset.17 Inpatient evaluation
of each patient is conducted within 72 hours of admission and discharge using the Inpatient
Rehabilitation Facilities Patient Assessment Instrument (IRF-PAI) developed by the Centers
for Medicare & Medicaid Services (CMS). The IRF-PAI includes sociodemographic factors,
clinical diagnoses (International Classification of Diseases, Ninth Revision [ICD-9], codes),
facility characteristics, prehospitalization data, discharge settings, length of stay (LOS), and
functional status. Functional status is measured by the FIM instrument ratings at admission
and discharge. Extensive previous research has examined and established the validity and
reliability of the FIM instrument.18–22

Study Population
The initial study population included 9825 persons with TBI (CMS Rehabilitation Impairment
codes 2.20–2.22) and aged 65 years or older. Persons with TBI were those with unspecified
traumatic injury, open head injury, or closed head injury. Because the numbers of Asians,
Hawaiians, and Native Americans were small (n=245), they were excluded from the analysis.
We further removed 340 people with missing information. A total of 9240 people (94%) had
complete information at admission and discharge and were included in the final analysis. The
institutional review board granted approval of the study.
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Outcome Measure
The outcome measure, discharge destination, was assessed at discharge from inpatient
rehabilitation services. Discharge destination was categorized as “home,” “assisted living,”
and “institution.” ALFs included board and care, transitional living, and ALF. Institution
consisted of intermediate care, skilled nursing facility (SNF), chronic hospital, rehabilitation
facility, alternate level of care unit, and subacute settings.

Main Independent Measure
The main independent measure, ethnicity, was obtained from the medical record and was
categorized as white (n=8270), black (n=529), and Hispanic (n=441).

Covariates
We included variables that were found to be significantly associated with discharge decision
from previous rehabilitation studies as covariates.8–12 These covariates included functional
status (motor FIM and cognitive FIM instrument ratings) at discharge, age, sex, marital status,
prehospital living settings, LOS, primary insurance, and a comorbidity index. The comorbidity
index (range, 0–10) was the total number of comorbidities reported in the medical record.

Statistical Analysis
We examined demographic variables, functional status, and the outcome variable using
descriptive and univariate statistics. For continuous variables, the mean and the standard
deviation (SD) were reported. For categoric variables, frequencies and percentages were
reported. Mantel-Haenszel chi-square analysis was used to examine the differences between
the 3 ethnic groups and discharge destination, age, sex, marital status, prehospital living setting,
primary insurance, and comorbidity. A 1-way analysis of variance was used to compare
differences in LOS, motor FIM, cognition FIM, and total FIM instrument ratings among the 3
ethnic groups.

A number of interactions were tested including ethnicity by age, sex, and marital status. Results
showed that these interaction terms were not statistically significant; therefore, only main
effects were included in the analyses. Multinomial logit models were used to calculate odds
(95% confidence intervals [CIs]) of association between discharge setting and ethnicity.
Because the outcome variable was categorized as a 3-level response, we used discharge to
institution as the reference group compared with discharge to home and discharge to ALF. We
did not compare discharge to home versus discharge to ALF, because these 2 categories share
similarities and are community settings.

We first examined the bivariate association between discharge setting and ethnicity (model 1).
We next examined this association adjusting for all demographic variables including age, sex,
marital status, prehospital living settings, primary insurance, LOS, and comorbidity (model 2).
A final model included additional discharge motor FIM instrument rating and cognitive FIM
instrument ratings (model 3). All statistical analyses used the SAS systema for Windows and
statistical significance (α) was set at the 2-sided .05 level.

RESULTS
The mean age of white, black, and Hispanic patients with TBI was 79.0±7.1 years, 76.9±7.3
years, and 76.7±7.2 years, respectively. Other demographic characteristics are summarized in

Supplier
a. Version 9.1; SAS Institute, 100 SAS Campus Dr, Cary, NC 27513-2414.
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table 1. Statistical differences among the 3 ethnic groups were found for age (Mantel-Haenszel
χ2=40.18, P<.001) and marital status (Mantel-Haenszel χ2=13.27, P=.001). White patients
were more likely to be older than either Hispanic or black patients; black patients were least
likely to be married (40%). There were no statistically significant differences in terms of sex
or prehospital living settings among the 3 ethnic groups.

White patients had the highest motor FIM, cognition FIM, and total FIM instrument ratings at
discharge, followed by Hispanic and black patients (P<.001). A similar pattern was found for
LOS, for which white patients had the shortest stay of 15.6±9.7 days (F=4.57, P=.01). White
patients were also more likely (89%) to have 3 or more comorbidities (Mantel-Haenszel
χ2=39.17, P<.001) and Medicare (90.5%) as primary insurance (Mantel-Haenszel χ2=32.74,
P<.001) than either blacks or Hispanics.

The unadjusted distribution of discharge destination among the 3 ethnic groups (fig 1) showed
that Hispanics were more likely to be discharged home (71%) than either blacks (65%) or
whites (62%). Six percent of white patients were discharged to an ALF compared with 3% of
Hispanic and 1% of black patients. Black patients had the highest percentage (34%) of
institutionalization.

Results from a multinomial logit model are presented in table 2. In the unadjusted model (model
1, with discharge to institution as the referent), Hispanic patients were 42% more likely to be
discharged home (odds ratio [OR]=1.42; 95% CI, 1.14 –1.77) than white patients. In model 2,
after adjusting for demographic and health-related variables (age, sex, martial status,
prehospital living setting, primary insurance, LOS, comorbidity), Hispanics remained 42%
(OR=1.42; 95% CI, 1.13–1.78) more likely to be discharged home than white patients. When
further adjustments were made for functional status (discharge motor and cognitive FIM
ratings) (model 3), Hispanic patients were 2.24 times (OR=2.24; 95% CI, 1.66–3.02) as likely
to be discharged home as white patients, and black patients were twice (OR=2, 95% CI, 1.55–
2.59) as likely to be discharged home.

We also compared discharge to ALF by ethnic group (with discharge to institution as the
referent). In the unadjusted model (model 1), black patients were 84% less likely to be
discharged to an ALF (OR=.16; 95% CI, .07–.40) than white patients. The results were similar
(model 2) when we added demographic and health-related variables to the model (model 2)
(OR=.16; 95% CI, .06–.40). With the addition of functional status, black patients were 78%
less likely (OR=.22; 95% CI, .08 –.60) to be discharged to an ALF than white patients. Non-
significant differences were found between Hispanic and white patients on discharge to an
ALF.

Results of a multinomial logit model indicated that FIM motor and cognitive ratings, age, sex,
martial status, prehospital living settings, and LOS were significantly associated with discharge
settings (see table 2). Each 1-point increase in FIM motor rating was associated with a 9%
increase in the odds of being discharged home or to an ALF. Each 1-point increase in FIM
cognition rating was associated with a 4% increase in the odds of being discharged to home.
Each 1-year increase in age was significantly associated with being discharged to an ALF
(OR=1.04; 95% CI, 1.03–1.06). Male patients were 15% less likely to be discharged home
(OR=.85; 95% CI, .75–.96) than female patients. Patients who were not married were 55% less
likely (OR=.45; 95% CI, .40 –.51) to return home and 74% more likely (OR=1.74; 95% CI,
1.34–2.27) to go to an ALF than those who were married. Patients who were admitted from
home were 2.88 times (OR=2.88; 95% CI, 1.83–4.55) more likely to return home, whereas
patients who came from ALFs were 6.35 times (OR=6.35; 95% CI, 3.04–13.29) more likely
to be discharged to an ALF. Each 1-day increase in LOS was associated with a 3% increase in
the odds of being discharged to an ALF (OR=1.03; 95% CI, 1.02–1.04).
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DISCUSSION
The aim of this study was to examine the association between ethnicity and discharge
destination in older patients with TBI. Our results showed that ethnicity was significantly
associated with discharge destination. Hispanic and black patients were twice as likely to be
discharged home as their white counterparts after controlling for relevant risk factors. Black
patients were significantly less likely than white patients to be discharged to an ALF compared
with an institution. We found that approximately 30% of patients with TBI were discharged
to institutions including subacute care facilities, SNFs, inter-mediate care units, and acute care
units. This finding suggested that although patients with TBI benefited from inpatient
rehabilitation programs, one third of them required further rehabilitation or specialized care.

Previous studies have shown that functional status at discharge is a major factor associated
with discharge planning.8–10 In the current study, white patients with TBI had the highest
total FIM, motor FIM, and cognition FIM instrument ratings at discharge compared with blacks
and Hispanics. However, and contrary to our hypothesis, we found the odds were more than 2
times as great that black and Hispanic patients would be discharged home as white patients
after adjusting for relevant risk factors.

One possible explanation is that going home is culturally and socially important to older
minority patients and their families. Home is a symbol of independence, privacy, and
competence. 23–25 Families in minority populations may prefer caring for an older adult with
physical and cognitive disabilities at home rather than seeing him/her institutionalized. In the
Hispanic culture, the elderly play a central role in the family and are treated with respect, status,
and authority by other family members.26 Conversely, white patients and their families may
be more open to alternative choices such as board and care homes or ALFs as a transitional
stage for further rehabilitation programs.

Financial resources also may be another major determinant of discharge setting. Minority
elderly frequently have lower incomes than their white counterparts.27 The average out-of-
pocket cost for staying in an ALF is about $2100 to $2900 a month,28 which could pose a
financial barrier for older minority patients and their families. This may explain why only 1%
of black and 3% of Hispanic older patients with TBIs were discharged to an ALF in our study.
Although the percentage of minority older patients discharged to an ALF was small, it provided
an opportunity to explore differences in discharge decision among ethnic groups.

Results from the unadjusted distribution of discharge destination indicated that black patients
with TBI had the highest percentage (34%) of institutionalization. The FIM motor and
cognition ratings at discharge in older black patients with TBI were the lowest among the 3
ethnic groups (see table 1); these patients may require a longer recovery process from injury
than the other 2 ethnic groups.

Study Limitations
The current study has a number of limitations. First, although the study sample from the
UDSMR database has been found to be representative of rehabilitation facilities providing
services to patients who receive Medicare,29 there is a possible bias with sample selection.
Previous studies show that each year approximately 80% of patients with TBI visit emergency
departments and are released home without further medical treatment needed.2 Only about
20% of patients with TBI require hospitalization, and 7.7% of these patients are transferred to
inpatient rehabilitation programs.30,31 Persons aged 75 years and older with TBI are the most
frequently admitted to hospitals for medical care. They have to meet specific criteria to receive
inpatient medical rehabilitation services. These admission criteria are associated with age,
functional status, secondary complications, comorbidities, ability to tolerate 3 hours a day of
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rehabilitation, and physician referral.32–34 Thus, less than 5% of patients hospitalized with
TBI under coverage of Medicare would receive inpatient rehabilitation services.

Williams et al35 report significant regional differences in outcomes and health care utilization
in patients with ischemic stroke. We could expect a similar issue with regional variation of
access to rehabilitation services to exist among patients with TBI. However, this will require
further investigation. There may also be interactions between regional variation and ethnic and
racial status. These are important areas for future investigation.

Another limitation of the study is that the database we used was intended for clinical
assessment; information on personal income, education, occupation, social network, or
numbers of caregivers was not included. The database included standard ICD-9 codes, but
lacked detailed information, such as neuroimaging, regarding the type and severity of injury.
Further studies are needed to examine the relationship between types or severity of injury, race
and ethnicity, and outcome.

CONCLUSIONS
We found ethnic differences in discharge destination for community-dwelling older patients
with TBI. Contrary to our hypothesis, minorities including blacks and Hispanics were
significantly more likely to be discharged home than their white counterparts, even though
whites had higher functional status at discharge. Future studies are needed to examine factors
such as social support or financial resources that may interact with ethnicity and influence
discharge destination.
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Fig 1.
Distribution of discharge destination by race and ethnicity.
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