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Abstract

Objective: To determine age- and sex-specific predictors of discharge destination among patients 

with traumatic brain injury (TBI) receiving inpatient rehabilitation facility (IRF) care.

Design: Secondary analysis of Uniform Data System for Medical Rehabilitation data.

Methods: Logistic regression of patients (N=221,961) age ≥18, TBI diagnosis, admitted to IRF 

between 2002-2018.

Outcome: Discharge destination (subacute vs. home/community settings)

Results: Approximately 16% were discharged to subacute vs. 84% home. Younger versus older 

adults had lower odds of subacute discharge [OR=0.72; 95% CI: 0.69, 0.76]. Age and sex 

stratification of discharge destination was significant. Younger females had lower odds of subacute 

discharge (vs. home) than older females [OR=0.68; 95% CI: 0.63, 0.74]; younger males had lower 

odds of subacute discharge (vs. home) than older males [OR=0.74; 95% CI: 0.70, 0.78]. Younger 

females versus younger males had lower odds of subacute discharge (vs. home) [OR=0.83; 95% 

CI: 0.79, 0.87]. Older females versus older males had lower odds of subacute discharge (vs. home) 

[OR=0.93; 95% CI: 0.90, 0.97]. Predictors of discharge destination for age- and sex-stratified 

groups varied.

Conclusions: Younger (vs. older) and female (vs. male) patients had lower odds of subacute 

discharge vs. home. Findings can inform IRF and transitional care planning and resource 

allocation.
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Introduction

According to the Centers for Disease Control and Prevention, the rates of traumatic brain 

injury (TBI)-related emergency department visits in the United States (U.S.) are highest 

among adults ≥ 75 years of age and age 15-24 years.1 TBI can result in significant 

impairments in emotion, cognition, communication, behavior, and physical functioning, 

which may affect the patient’s independence.2,3 The impairments caused by TBI are often 

addressed with inpatient rehabilitation facility (IRF) care,4 which has been shown to be 

beneficial in assessing and treating cognitive and physical impairments and improving the 

patient’s functional status for patients with TBI.5

Age is often stratified in TBI cohort studies (younger age [18-64] vs. older age [65+]), 

with numerous studies showing that younger adults typically have better outcomes compared 

to older adults.6-9 While sex differences in TBI outcomes are debated in the literature, 

multiple studies have shown that sex is a significant predictor of outcomes.10-15 Although 

research shows that both age and sex are independently important predictors of a variety 

of outcomes for adult patients with TBI,8,10,11,16,17 the interaction between the two remain 

unclear. In addition, although several studies have investigated sex-specific predictors of TBI 

acute care discharge destination,18-23 no studies have identified sex-specific predictors of 

IRF discharge destination for patients with TBI. Finally, the few studies that have focused 

on predictors of TBI IRF discharge to subacute settings24 have not used discharge to home/

community settings as a comparator, even though returning to home/community settings 

after IRF care is the expected discharge destination.25

To address these gaps in knowledge, the purpose of this study was to identify the age- 

and sex-specific predictors of discharge destination (subacute vs. home) among patients 

with TBI who received IRF care. Our findings can be used to inform development of 

interventions aimed to address needs, allocation of resources, and transitional care planning.

Methods

Study Design

This was a secondary analysis of a national cohort of adult patients with TBI who received 

U.S. IRF care. Findings are reported in accordance with STROBE guidelines.26 This study 

was approved by the participating institutional review board before commencement.

Data Source

We used data from the Uniform Data System for Medical Rehabilitation® (UDSMR). 

UDSMR is a not-for-profit organization affiliated with UB Foundation Activities, Inc. at 

State University of New York at Buffalo. Annually, UDSMR collects data from over 70% of 

all IRFs in the U.S., containing patient-level rehabilitation and administrative data for over 

800,000 adult patient records per year.27 We used data for adult patients with TBI who were 

admitted to an IRF and received care during 2002-2018.
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Sample

Our sample included: 1) adults (age ≥18); 2) diagnosed with TBI (impairment group codes 

02.21,02.22, and 02.9); 3) admitted to an IRF from the acute hospital; and 4) discharged 

alive from an IRF between 2002 and 2018. We excluded patients with TBI who: 1) were not 

living in the community prior to acute hospital and IRF care; 2) had an IRF stay <3 days; 3) 

were missing data on key variables; and 4) died during the IRF stay (see Figure 1 for flow 

diagram).

Study Variables

The primary outcome was discharge destination. We compared discharge to subacute 

settings (intermediate care, skilled nursing facility, chronic hospital, alternate level of care 

unit, rehabilitation facility, subacute setting, other) to discharge home/community settings 

(discharge to home with/without home health, assisted living, board and care, or transitional 

living). Discharge to subacute settings was the reference group. We include discharge 

to home/community settings as the reference group because this is considered to be a 

successful discharge living setting based on Centers for Medicare & Medicaid Services 

(CMS) quality measures benchmarks.25

The independent variables were covariates of interest that were available in the dataset 

and previously used in TBI outcomes research.10,11,16,17 We organized our variables into 

sociodemographic, clinical, and facility characteristics.

The sociodemographic variables included in our analysis were:

1. Age: patient’s age at IRF admission (categorized by younger [18-64] and older 

[65+]);

2. Sex: patient’s sex (male or female);

3. Race/ethnicity: patient’s race or ethnicity (White, Black, Hispanic/Latino, other);

4. Marital status: patient’s marital status (married, never married, widowed, 

divorced, separated);

5. Pre-admission living arrangement: the individuals who were living with the 

patient prior to hospitalization (alone, family/relative, friends, attendant, other);

6. Discharge living arrangement: the individuals who planned to live with patient at 

time of discharge (alone, family/relative, friends, attendant, other);

7. Insurance status: primary and secondary source of payment for inpatient 

rehabilitation services (Medicare, Medicaid, private, other, and none).

The clinical variables included in our analysis were:

1. Comorbidities: patient’s individual comorbidities, defined as co-existing 

medical; conditions present on IRF admission,28 indicated by ICD-9 or ICD-10 

codes (only included comorbidities that affected ≥ 0.5% of the sample);
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2. Complications: patient’s individual complications, defined as medical conditions 

that began during IRF stay,28 indicated by ICD-9 or ICD-10 codes (only included 

complications that affected ≥ 0.5% of the sample);

3. Case mix group (CMG) comorbidity tier: CMS payment tier for comorbid 

conditions. “Medicare groups cases into one of four tiers within each CMG 

according to patient comorbidities (conditions secondary to the principal 

admitting diagnosis). Each tier adds a higher case-payment amount.”29(p3) Tier 1 

(high cost), Tier 2 (medium cost), Tier 3 (low cost), and no Tier (Tier 0).28,29

4. Admission functional status: as indicated by the total Functional Independence 

Measure (FIM) score on admission (score ranging from 18 to 126).30 Functional 

status on admission was used as a proxy for injury severity.

5. Days onset to admission: total number of days between onset of symptoms to 

IRF admission;

6. Length of stay: total number of days patient spent at IRF;

7. Year of admission: year in which patient as admitted to IRF.

The facility variables included in our analysis were:

1. IRF location: the facility’s CMS region, which includes multiple states in a 

geographic region, categorized as:

a. Region P01 = CT, MA, ME, NH, RI, VT

b. Region P02 = NJ, NY, PR

c. Region P03 = DE, MD, PA, VA, WV

d. Region P04 = AL, FL, GA, KT, MS, NC, TN, SC

e. Region P05 = IL, IN, MI, MN, OH, WI

f. Region P06 = AR, LA, NM, OK, TX

g. Region P07 = IA, KS, MO, NE

h. Region P08 = CO, MT, ND, SD, UT, WY

i. Region P09 = AZ, CA, HI, NV

j. Region P10 = AK, ID, OR, WA

2. IRF type: type of IRF facility (free-standing or rehabilitation unit in hospital);

3. IRF accreditation: accreditation of IRF (accreditation from Joint Commission 

and/or Commission on Accreditation of Rehabilitation Facilities (CARF) 

accreditation vs. no accreditation).

Data Analysis

Sociodemographic, clinical, and facility characteristics were summarized using counts 

and percentage for categorical variables and mean and standard deviation for continuous 

variables for different age groups (younger vs older). The differences by age group 
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were assessed by using independent t-tests for continuous variables and chi-square tests 

for categorical data. Sociodemographic, clinical, and facility characteristics were also 

summarized for different sex groups (male vs. female) within each age group.

Simple logistic regression models were used to estimate unadjusted odds ratio for each 

of the significant factors in predicting discharge to subacute settings compared to home. 

Multiple logistic regression models were built to estimate adjusted odds ratio of each of 

the sociodemographic, clinical, and facility factors for predicting discharge to subacute 

settings compared to home after adjusting for all other significant predictors. The multiple 

regression model was built by including all significant predictors in the bivariate analysis 

and performing a stepwise variable selection procedure. The entry of p-value was 0.2 and 

0.05 was used as the threshold for retaining the predictor.

To further assess the effect of age and sex on predicting discharge to subacute settings 

compared to home, simple and multiple logistic regression was used, including presenting 

unadjusted and adjusted odds ratios for younger vs. older patients stratified by different sex 

group and for female vs. male patients stratified by different age groups.

To assess and identify age- and sex-specific predictors, we also built four separate logistic 

models for each subgroup: (1) younger males, (2) younger females, (3) older males, and 

(4) older females. For each of the multiple logistic regression model, we used a separate 

stepwise model selection process. The stay criterion for all stepwise selection models was 

0.05 and the entry criterion was set at 0.15.

The percentage of missing data per variable was low (<5%). We decided not to use any 

form of imputation and subjects with missing data were excluded from analysis. The level of 

significance was set at 0.05 for all statistical tests. All analyses were conducted using SAS 

version 9.4 (SAS Ins., Cary, NC).31

Results

Overall Sample

This sample of 221,961 adults had a mean age of 62 years, 39% were female, and 

78% were White (Table 1). The total percentage of patients living alone pre-admission 

(26%) decreased post-discharge (8%), as most patients lived with family or relatives upon 

discharge home (86%). Most patients had Medicare (58%) or private insurance (29%). Mean 

functional status on admission was 56.68, while mean days of onset to admission and length 

of stay were 14.74 and 16.11, respectively. Region P04 had the highest number of patients 

with TBI, representing 17.83% of the sample. Most patients received care in a rehabilitation 

unit located in a hospital (64%) that was accredited by the Joint Commission and/or CARF 

(64%). The majority of patients were discharged to home/community (84%) compared to 

subacute (16%).

Findings for Younger and Older Adults

Within the study sample, 45% of patients with TBI were between the ages of 18 and 

64 years, and 55% were at least 65 years of age (Table 1). Although the sample was 
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predominantly White, there was a larger proportion of Black, Hispanic and other races/

ethnicities among younger adults. More older adults lived alone than younger adults, but 

the percentage of individuals living alone changed for both age groups from pre-admission 

(31% of older vs. 20% of younger) to post-IRF care (11% of older vs. 5% of younger). 

Nearly all of the patients without health insurance were younger adults. The primary payer 

was Medicare for older adults (92%) but was private insurance for younger adults (58%). 

Comorbidities, complications, admission FIM, days of onset to admission, and length of 

stay were significantly different between groups, but the differences were not clinical 

meaningful. Analysis by year showed more IRF admissions for younger and older adults 

after the enactment of the Affordable Care Act in 2010 than before. It was more common for 

younger adults to be discharged home (89%) than older adults (80%).

After adjusting for covariates, younger adults were less likely to be discharged to subacute 

than older adults [OR=0.72, 95%CI: 0.69, 0.76] (Table 2). Significant covariates (at 

p<.01) included sex, race/ethnicity, marital status, insurance status, CMG comorbidity tier, 

admission FIM cognitive score, discharge FIM motor and cognitive score, length of stay, 

days onset to admission, year of admission, IRF location, IRF type, and IRF accreditation.

Findings by Sex for Younger and Older Adults

Specific to younger adults, the mean age of younger males was 41 compared to 44 for 

younger females. Most younger males (70%) and younger females (75%) were White, and 

there were high proportions of Black, Hispanic/Latino, and other races/ethnicities. Specific 

to living arrangement, 20% of younger males and 18% of younger females lived alone 

pre-admission, but most younger males and younger females lived with family or relatives 

upon discharge (88% vs. 89%). Most younger males and younger females had private 

insurance (57% vs. 59%). Most younger males and females had Tier 1 case mix group 

comorbidities. Younger males had higher admission and discharge FIM motor scores than 

younger females but lower admission and discharge FIM cognitive scores. Analysis by year 

shows more IRF admissions were present before the enactment of the Affordable Care Act 

in 2010 for younger males and females.

Specific to older adults, the mean age of older males was 78 compared to 80 for older 

females. Most older males and older females were White (83% vs. 85%), and there were 

low percentages of Black, Hispanic/Latino and other races/ethnicities. Although many older 

males and older females lived alone pre-admission (21% of males vs. 41% of females), the 

percentage of patients living alone post-discharge decreased after IRF care (7% of males 

vs. 15% of females); most older males and older females lived with family or relatives 

upon IRF discharge (88% of males vs. 79% of females). Most older males (90%) and older 

females (93%) had Medicare. Most older males and females had Tier 1 case mix group 

comorbidities. Older males had lower admission and discharge FIM motor and cognitive 

scores than older females. Analysis by year shows fewer IRF admissions for younger 

males and females after enactment of the Affordable Care Act in 2010 than before; in 

contrast, there were more IRF admissions for older males and females after enactment of the 

Affordable Care Act in 2010 than before.
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Findings on Discharge Destination Stratified by Age and Sex

Among females (Table 4), 9.99% of younger females were discharged to subacute (vs. 

home) compared to 20.20% of older females. Similarly, among males, 11.08% of younger 

males were discharged to subacute settings compared to 20.56% of older males. Among 

females, younger females were significantly less likely to be discharged to subacute settings 

(vs. home) compared to older females [OR=0.68, 95% CI: 0.63, 0.74] after adjusting for 

all other significant predictors. Similar trends were seen in male patients, as younger males 

were significantly less likely to be discharged to subacute settings (vs. home) [OR=0.74, 

95% CI: 0.70, 0.78] compared to older males, but the odds ratio for males was larger than in 

the female group.

Among younger patients (Table 5), younger females were significantly less likely to be 

discharged to subacute settings (vs. home) compared to younger males [OR=0.83, 95%CI: 

10.79, 0.87] after adjusting for all other significant predictors. Similarly for older patients, 

older females were more likely to be discharged to subacute settings (vs. home) compared to 

older males, [OR=0.93, 95% CI: 0.90, 0.97], but the odds ratio among older patients was a 

little larger than in the younger group.

Findings on Predictors of Discharge Home by Sex for Younger and Older Adults

Regression models to identify independent predictors of discharge home among the four 

population subgroups illustrated the importance of sociodemographic variables and facility 

characteristics but variables in the model explained very little of the variance (R2=0.14-0.24) 

and did not identify a consistent set of variables for predicting discharge to subacute settings 

(see Table 6). Significant covariates in adjusted models (at p<.01) included: race/ethnicity; 

marital status; insurance status; CMG comorbidity tier; admission and discharge cognitive 

and motor FIM scores; days of onset to admission; length of stay; year of admission; and 

IRF location, type, and accreditation.

Discussion

The purpose of this study was to determine the association of age and sex on discharge 

destination among adult patients with TBI who received IRF care. Findings from 

multivariate models showed age and sex were significant predictors of discharge to subacute 

settings, as patients who were younger (vs. older) and female (vs. male) were less likely 

to be discharged to subacute settings than home. The stratification of age and sex on 

discharge destination was also significant, as females regardless of age, and younger 

patients, regardless of sex, were significantly less likely to be discharged to subacute than 

home. Predictors of discharge destination for groups stratified by age and sex varied by 

subgroup.

Similar to prior research,11,18 findings show age and sex as covariates in multivariate 

models predict IRF discharge destination. Findings from the present study make a significant 

contribution to TBI outcomes literature due to investigation of both younger and older adults 

in the same sample; examination of differences in predictors by age and sex group; and 

Oyesanya et al. Page 7

Brain Inj. Author manuscript; available in PMC 2022 November 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



incorporation of comorbidities, complications, and facility-level variables into multivariate 

models.

Findings showed more patients were discharged to subacute compared to home/community 

settings. In addition, the age and sex stratification of discharge destination showed women 

are more likely to go home (vs. subacute) after IRF care than men, regardless of age. 

Although discharge to home is a positive outcome, upon returning home, many patients deal 

with residual impairments and may be unable to return to pre-injury levels of functioning, 

as TBI is considered a chronic condition.2 The struggle to return to pre-injury roles is 

associated with depression, and rates of depression after TBI are often higher among 

women.14,32 In addition, as women are often the primary caregivers at home, and may 

struggle to return to their pre-injury caregiving role, concerns exist regarding the adequate 

level of social support for women after discharge home from IRF care.18

Specific to predictors of discharge destination by subgroup (younger females, younger 

males, older females, and older males), findings showed two of the strongest predictors of 

discharge to subacute settings among these subgroups were marital status and insurance 

status. In particular, being never married, widowed, separated, or divorced (vs. married) 

increased likelihood of discharge to home. Having Medicare, Medicaid, or no insurance 

(vs. private insurance) either increased or decreased the likelihood of discharge to subacute 

settings (vs. home), depending on subgroup. Marital status, often used as a proxy for 

social support, is an important factor to be considered in selection of discharge destination 

and community reintegration, as patients with less social support may struggle to live 

independently post-discharge.33,34 Insurance status has been shown in prior research to 

be a strong predictor of patient outcomes, demonstrated in TBI research conducted using 

emergency department, acute care, and IRF data.35-39 Our findings showing insurance is a 

strong predictor of discharge destination echo the multitude of research that shows having 

health insurance can improve patient health and increase healthcare utilization.40

Our findings can be used to inform IRF planning, allocation of resources, and transitional 

care planning. Although age and sex are not modifiable variables, they are factors that 

clinicians can account for when making clinical decisions. Findings from the present study 

demonstrate the need for individualized planning based on the unique characteristics of 

the patient as older (vs. younger) and male (vs. male) patients are more likely to be 

discharged to subacute settings, as approximately 10% of younger and 20% of older adults 

are discharged to subacute settings. Based on these findings, providers may wish to provide 

additional rehabilitation or increase the intensity of rehabilitation for older patients and 

male patients may be at higher risk for discharge to subacute settings to increase the 

likelihood that these patients return home at rates comparable to younger and female 

patients. Alternatively, researchers and providers may wish to develop transitional care 

interventions to improve provide support given to who are at risk for poorer outcomes.

Strengths and Limitations

This study includes multiple strengths including a large, multi-year, multi-site dataset. 

However, this study is not without limitations. This dataset contains no information on 

the patient’s injury severity or hospital care prior to admission to the IRF. As a result, 
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we controlled for admission functional status as a proxy for injury severity. In addition, 

selection bias is a limitation as there are multiple factors (such as patient’s insurance status 

and ability to tolerate rehabilitation) that determine which post-acute care services a patient 

with TBI receives rehabilitation that are complex and beyond the scope of our study. This 

study also has other limitations that are common in secondary analyses. For instance, the 

dataset we used does not allow us to assess causality or to test for potential confounders, 

even though variables that were unmeasured in the data set or are unmeasurable in clinical 

settings may have influenced our findings. The dataset also does not include data on the 

hospital subscribers or data on the specific IRF in which patients received care, so we are 

unable to assess IRF-level clustering effects. In addition, we did not adjust for multiple 

comparisons.

Conclusions

The findings show that age and sex are significant predictors of discharge destination among 

patients with TBI who received IRF care, as younger patients (vs. older) and female patients 

(vs. male) had higher odds of discharge to home. In addition, the interaction of age and sex 

significantly predicted the likelihood of discharge to home. However, predictors of discharge 

home varied by age and sex group. Findings can be used to inform providers of factors 

increasing odds of poor discharge outcomes and can also be used to inform development of 

interventions aimed to address IRF patient needs, allocation of resources, and transitional 

care planning. Future studies may also examine interconnections between factors that predict 

discharge rehabilitation outcomes.
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Table 1.

Patient and Facility Characteristics of Younger (18-64) vs Older (65+) TBI Patients Receiving Inpatient 

Rehabilitation (N=221961)

Variables Values

Overall
(N=221961)

Younger
(18-64)

(N=99614,
44.88%)

Older
(65+)

(N=122347,
55.12%)

p

Sociodemographic characteristics

Age Years, Mean (SD) 62.25 (21.35) 42.14 (14.68) 78.62 (7.37) NA

Sex Female 86215 (38.84%) 28548 (28.66%) 57667 (47.13%) <0.0001

Race/Ethnicity

White 173617 (78.22%) 70610 (70.88%) 103007(84.19%)

<0.0001
Black 18175 (8.19%) 11877 (11.92%) 6298 (5.15%)

Hispanic/Latino 15394 (6.94%) 9754 (9.79%) 5640 (4.61%)

Other 14775 (6.66%) 7373 (7.4%) 7402 (6.05%)

Marital status

Never Married 57827 (26.05%) 46935 (47.12%) 10892 (8.90%)

<0.0001

Married 101438 (45.70%) 37611 (37.76%) 63827 (52.17%)

Widowed 40792 (18.38%) 2173 (2.18%) 38619 (31.57%)

Separated 3029 (1.36%) 2186 (2.19%) 843 (0.69%)

Divorced 18875 (8.50%) 10709 (10.75%) 8166 (6.67%)

Pre-admission living 
arrangement

Alone 57127 (25.74%) 19489 (19.56%) 37638 (30.76%)

<0.0001
Family/Relatives 152531 (68.72%) 71020 (71.3%) 81511 (66.62%)

Friends 8850 (3.99%) 7485 (7.51 %) 1365 (1.12%)

Other 3453 (1.56%) 1620 (1.63%) 1833 (1.5%)

Discharge living 
arrangement **

Alone 12128 (7.76%) 4144 (5.06%) 7984 (10.71%)

NA
Family/Relatives 134965 (86.31%) 72356 (88.40%) 62609 (84.01%)

Friends 4427 (2.83%) 3445 (4.21%) 982 (1.32%)

Other 4859 (3.11%) 1910 (2.33%) 2949 (3.96%)

Insurance status

None 8365 (3.77%) 8190 (8.22%) 175 (0.14%)

<0.0001

Medicare 124810 (56.23%) 12538 (12.59%) 112272 (91.77%)

Medicaid 18670 (8.41%) 17925 (17.99%) 745 (0.61%)

Private 66150 (29.80%) 57515 (57.74%) 8635 (7.06%)

Other 3966 (1.79%) 3446 (3.46%) 520 (0.43%)

Clinical characteristics

CMG Comorbidity Tier

Tier 0/None 120271 (54.19%) 52136 (52.34%) 68135 (55.69%)

<0.0001
Tier 1 14002 (6.31%) 10767 (10.81%) 3235 (2.64%)

Tier 2 42418 (19.11%) 19891 (19.97%) 22527 (18.41%)

Tier 3 45270 (20.40%) 16820 (16.89%) 28450 (23.25%)

Comorbidities

Infectious and Parasitic Diseases 339 (0.15%) 79 (0.08%) 260 (0.21%) <0.0001

Neoplasms 259 (0.12%) 179 (0.18%) 80 (0.07%) <0.0001

Endocrine, Nutritional and 
Metabolic Diseases, and Immunity 
Disorders

15983 (7.20%) 4190 (4.21%) 11793 (9.64%) <0.0001
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Variables Values

Overall
(N=221961)

Younger
(18-64)

(N=99614,
44.88%)

Older
(65+)

(N=122347,
55.12%)

p

Diseases of the Blood and Blood-
Forming Organs 6966 (3.14%) 2470 (2.48%) 4496 (3.67%) <0.0001

Mental Disorders 10659 (4.80%) 5592 (5.61%) 5067 (4.14%) <0.0001

Diseases of the Nervous System and 
Sense Organs 8930 (4.02%) 3350 (3.36%) 5580 (4.56%) <0.0001

Diseases of the Circulatory System 21164 (9.54%) 1451 (1.46%) 2239 (1.83%)

Diseases of the Respiratory System 962 (0.43%) 522 (0.52%) 440 (0.36%) <0.0001

Diseases of the Digestive System 4646 (2.09%) 1359 (1.36%) 3287 (2.69%) <0.0001

Diseases of the Genitourinary 
System 4508 (2.03%) 1048 (1.05%) 3460 (2.83%) <0.0001

Diseases of the Skin and 
Subcutaneous Tissue 984 (0.44%) 381 (0.38%) 603 (0.49%) <0.0001

Diseases of the Musculoskeletal 
System and Connective Tissue 6749 (3.04%) 2583 (2.59%) 4166 (3.41%) <0.0001

Symptoms, Signs, And Ill-Defined 
Conditions 20956 (9.44%) 8408 (8.44%) 12548 (10.26%) <0.0001

Injury and Poisoning 1826 (0.82%) 1165 (1.17%) 661 (0.54%) <0.0001

Supplementary Classification of 
External Causes of Injury and 
Poisoning

2267 (1.02%) 687 (0.69%) 1580 (1.29%) <0.0001

Supplementary Classification of 
Factors Influencing Health Status 
and Contact with Health Service

15316 (6.90%) 6555 (6.58%) 8761 (7.16%) <0.0001

Complications

Infectious and Parasitic Diseases 504 (0.23%) 152 (0.15%) 352 (0.29%) <0.0001

Neoplasms 155 (0.07%) 113 (0.11%) 42 (0.03%) <0.0001

Endocrine, Nutritional and 
Metabolic Diseases, and Immunity 
Disorders

6884 (3.10%) 2215 (2.22%) 4669 (3.82%) <0.0001

Diseases of The Blood and Blood-
Forming Organs 2552 (1.15%) 1034 (1.04%) 1518 (1.24%) <0.0001

Mental Disorders 3357 (1.51%) 1650 (1.66%) 1707 (1.4%) <0.0001

Diseases of The Nervous System 
and Sense Organs 1262 (0.57%) 679 (0.68%) 583 (0.48%) <0.0001

Diseases of The Circulatory System 3690 (1.66%) 1451 (1.46%) 2239 (1.83%) <0.0001

Diseases of The Respiratory System 508 (0.23%) 176 (0.18%) 332 (0.27%) <0.0001

Diseases of the Digestive System 943 (0.42%) 478 (0.48%) 465 (0.38%) <0.0001

Diseases of The Genitourinary 
System 1900 (0.86%) 445 (0.45%) 1455 (1.19%) <0.0001

Diseases of the Skin and 
Subcutaneous Tissue 1015 (0.46%) 469 (0.47%) 546 (0.45%) 0.3939

Diseases of the Musculoskeletal 
System and Connective Tissue 3065 (1.38%) 1563 (1.57%) 1502 (1.23%) <0.0001

Symptoms, Signs, And Ill-Defined 
Conditions 12178 (5.49%) 5242 (5.26%) 6936 (5.67%) <0.0001

Injury and Poisoning 322 (0.15%) 181 (0.18%) 141 (0.12%) <0.0001
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Variables Values

Overall
(N=221961)

Younger
(18-64)

(N=99614,
44.88%)

Older
(65+)

(N=122347,
55.12%)

p

Supplementary Classification of 
External Causes of Injury and 
Poisoning

577 (0.26%) 245 (0.25%) 332 (0.27%) 0.2423

Supplementary Classification of 
Factors Influencing Health Status 
and Contact with Health Service

1352 (0.61%) 698 (0.7%) 654 (0.53%) <0.0001

Admission Motor 
Function

Admission FIM Motor Score, Mean 
(SD) 36.41 (14.06) 38.03 (15.74) 35.09 (12.37) <0.0001

Admission Cognitive 
Function

Admission FIM Cognitive Score, 
Mean (SD) 17.97 (7.62) 16.79 (7.88) 18.93 (7.27) <0.0001

Discharge Motor 
Function

Discharge FIM Motor Score, Mean 
(SD) 60.94 (14.93) 64.78 (14.80) 57.83 (14.29) <0.0001

Discharge Cognitive 
Function

Discharge FIM Cognitive Score, 
Mean (SD) 24.51 (6.61) 24.39 (6.67) 24.60 (6.56) <0.0001

Days Onset to Admission Number of days, Mean (SD) 14.74 (21.25) 19.83 (25.69) 10.59 (15.61) <0.0001

Length of Stay Number of days, Mean (SD) 16.11 (12.45) 17.89 (16.41) 14.67 (7.58) <0.0001

Year of Admission

2002 10459 (4.71%) 6107 (6.13%) 4352 (3.56%)

<0.0001

2003 10663 (4.80%) 5971 (5.99%) 4692 (3.83%)

2004 11046 (4.98%) 5885 (5.91%) 5161 (4.22%)

2005 12415 (5.59%) 6586 (6.61%) 5829 (4.76%)

2006 12719 (5.73%) 6628 (6.65%) 6091 (4.98%)

2007 12840 (5.78%) 6462 (6.49%) 6378 (5.21%)

2008 13848 (6.24%) 6863 (6.89%) 6985 (5.71%)

2009 14025 (6.32%) 6345 (6.37%) 7680 (6.28%)

2010 13512 (6.09%) 6175 (6.2%) 7337 (6%)

2011 13674 (6.16%) 6071 (6.09%) 7603 (6.21%)

2012 14276 (6.43%) 6157 (6.18%) 8119 (6.64%)

2013 14292 (6.44%) 6096 (6.12%) 8196 (6.7%)

2014 10060 (4.53%) 4091 (4.11%) 5969 (4.88%)

2015 13876 (6.25%) 4975 (4.99%) 8901 (7.28%)

2016 13748 (6.19%) 4970 (4.99%) 8778 (7.17%)

2017 15109 (6.81%) 5215 (5.24%) 9894 (8.09%)

2018 15399 (6.94%) 5017 (5.04%) 10382 (8.49%)

Facility Characteristics

IRF location

Region P01 : CT, MA, ME, NH, RI, 
VT 10501 (4.73%) 4234 (4.25%) 6267 (5.12%)

<0.0001

Region P02 : NJ, NY, PR 19707 (8.88%) 8359 (8.39%) 11348 (9.28%)

Region P03 : DE, MD, PA, VA, WV 30555 (13.77%) 12530 (12.58%) 18025 (14.73%)

Region P04: AL, FL, GA, KT, MS, 
NC, TN, SC 39579 (17.83%) 17185 (17.25%) 22394 (18.3%)

Region P05: IL, IN, MI, MN, OH, 
WI 33136 (14.93%) 15026 (15.08%) 18110 (14.8%)

Region P06: AR, LA, NM, OK, TX 28047 (12.64%) 11246 (11.29%) 16801 (13.73%)
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Variables Values

Overall
(N=221961)

Younger
(18-64)

(N=99614,
44.88%)

Older
(65+)

(N=122347,
55.12%)

p

Region P07: IA, KS, MO, NE 13683 (6.16%) 6658 (6.68%) 7025 (5.74%)

Region P08: CO, MT, ND, SD, UT, 
WY 12301 (5.54%) 7473 (7.5%) 4828 (3.95%)

Region P09: AZ, CA, HI, NV 27503 (12.39%) 12825 (12.87%) 14678 (12%)

Region P10: AK, ID, OR, WA 6949 (3.13%) 4078 (4.09%) 2871 (2.35%)

IRF type
Freestanding 80421 (36.23%) 35023 (35.16%) 45398 (37.11%)

<0.0001
Rehab Unit in Hospital 141540 (63.77%) 64591 (64.84%) 76949 (62.89%)

IRF accreditation

Accreditation (Joint Commission 
and/or CARF) 140971 (63.51%) 70609 (70.88%) 70362 (57.51%)

<0.0001

No accreditation 80990 (36.49%) 29005 (29.12%) 51985 (42.49%)

Discharge Destination
Home/community settings 186460 (84%) 88894 (89.24%) 97566 (79.75%)

<0.0001
Subacute settings 35501 (16%) 10720 (10.76%) 24781 (20.25%)

Note:

**
Discharge living arrangement only reported for those who went home, N=65582 missing; FIM = Functional Independence Measure; CARF = 

Commission on Accreditation of Rehabilitation Facilities; CMG = case mix group
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Table 2.

Multivariate Logistic Regression (unadjusted and adjusted) for Association of Younger Age with Discharge to 

Subacute (vs. home [ref]) for Patients with TBI (N=221961)

Variables Values
Unadjusted Adjusted

OR 95% CI p OR 95% CI p

Sociodemographic characteristics

Age (reference = 65+ years) 18-64 years 0.48 0.46 0.49 <.0001 0.72 0.69 0.76 <.0001

Sex (Ref = Male) Female 1.10 1.08 1.13 <.0001 0.89 0.87 0.92 <.0001

Race/Ethnicity (Ref = White)

Black 0.90 0.86 0.94 <.0001 0.78 0.74 0.82 <.0001

Hispanic/Latino 0.64 0.61 0.68 <.0001 0.59 0.56 0.63 <.0001

Other 0.76 0.73 0.80 <.0001 0.83 0.78 0.88 <.0001

Marital status (Ref = Married)

Never Married 1.02 0.99 1.05 0.2418 1.85 1.78 1.93 <.0001

Widowed 1.87 1.82 1.92 <.0001 1.80 1.74 1.87 <.0001

Separated 1.38 1.26 1.52 <.0001 2.60 2.32 2.90 <.0001

Divorced 1.52 1.46 1.59 <.0001 2.52 2.40 2.64 <.0001

Insurance status (Ref = Private)

None 0.90 0.83 0.98 0.0101 0.91 0.83 1.00 0.0389

Medicare 2.34 2.28 2.41 <.0001 1.57 1.50 1.65 <.0001

Medicaid 1.45 1.38 1.53 <.0001 1.24 1.17 1.32 <.0001

Other 1.03 0.93 1.15 0.5951 1.06 0.94 1.20 0.3446

Clinical characteristics

CMG Comorbidity Tier (Ref = Tier 0/
None)

Tier 1 1.61 1.54 1.68 <.0001 0.84 0.79 0.89 <.0001

Tier 2 1.86 1.80 1.91 <.0001 1.06 1.02 1.10 0.0018

Tier 3 1.23 1.20 1.27 <.0001 1.04 1.01 1.08 0.0264

Admission Motor Function Admission FIM Motor 
Score 0.95 0.94 0.95 <.0001

Admission Cognitive Function Admission FIM 
Cognitive Score 0.93 0.93 0.93 <.0001 0.99 0.99 0.99 <.0001

Discharge Motor Function Discharge FIM Motor 
Score 0.93 0.93 0.93 <.0001 0.94 0.94 0.934 <.0001

Discharge Cognitive Function Discharge FIM Cognitive 
Score 0.89 0.89 0.89 <.0001 0.96 0.96 0.96 <.0001

Days Onset to Admission Number of days 1.01 1.01 1.01 <.0001 1.00 1.00 1.00 <.0001

Length of Stay Number of days 1.03 1.03 1.03 <.0001 1.01 1.01 1.02 <.0001

Year of admission (Ref = 2018)

2002 1.05 0.98 1.12 0.2123 1.11 1.02 1.21 0.0135

2003 1.03 0.96 1.10 0.4908 1.00 0.92 1.09 0.9970

2004 1.02 0.95 1.10 0.5325 1.01 0.93 1.10 0.7599

2005 1.04 0.98 1.11 0.2158 0.99 0.92 1.07 0.8463

2006 1.18 1.11 1.26 <.0001 1.10 1.02 1.19 0.0114

2007 1.18 1.11 1.26 <.0001 1.09 1.01 1.18 0.0215

2008 1.20 1.12 1.28 <.0001 1.08 1.00 1.16 0.0413

2009 1.24 1.16 1.32 <.0001 1.10 1.03 1.19 0.0079

2010 1.23 1.16 1.31 <.0001 1.11 1.03 1.20 0.0047
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Variables Values
Unadjusted Adjusted

OR 95% CI p OR 95% CI p

2011 1.13 1.06 1.21 0.0001 1.03 0.96 1.11 0.3838

2012 1.14 1.07 1.22 <.0001 1.06 0.99 1.15 0.0959

2013 1.10 1.03 1.17 0.0049 1.04 0.97 1.12 0.2748

2014 1.07 1.00 1.15 0.0547 1.07 0.98 1.15 0.1265

2015 1.07 1.00 1.14 0.0424 1.02 0.95 1.10 0.6301

2016 1.06 1.00 1.13 0.0616 1.05 0.98 1.13 0.1878

2017 1.00 0.94 1.07 0.9134 0.99 0.92 1.07 0.8466

Facility Characteristics

IRF location (Ref = Region P02: NJ, 
NY, PR)

Region P01: CT, MA, 
ME, NH, RI, VT 1.01 0.95 1.06 0.8647 1.08 1.01 1.16 0.0321

Region P03: DE, MD, 
PA, VA, WV 0.67 0.64 0.70 <.0001 0.62 0.59 0.66 <.0001

Region P04: AL, FL, GA, 
KT, MS, NC, TN, SC 0.52 0.50 0.55 <.0001 0.37 0.35 0.39 <.0001

Region P05: IL, IN, MI, 
MN, OH, WI 0.72 0.69 0.75 <.0001 0.76 0.72 0.80 <.0001

Region P06: AR, LA, 
NM, OK, TX 0.69 0.66 0.73 <.0001 0.64 0.61 0.68 <.0001

Region P07: IA, KS, MO, 
NE 0.74 0.70 0.79 <.0001 0.85 0.79 0.90 <.0001

Region P08: CO, MT, 
ND, SD, UT, WY 0.52 0.49 0.55 <.0001 0.70 0.65 0.75 <.0001

Region P09: AZ, CA, HI, 
NV 0.41 0.39 0.43 <.0001 0.33 0.31 0.35 <.0001

Region P10: AK, ID, OR, 
WA 0.32 0.29 0.35 <.0001 0.40 0.36 0.44 <.0001

IRF type (Ref = Rehab Unit in 
Hospital) Freestanding 0.97 0.94 0.99 0.0034 0.81 0.79 0.84 <.0001

IRF accreditation (Ref = No 
accreditation)

Accreditation (Joint 
Commission and/or 
CARF)

1.05 1.02 1.07 <.0001 1.13 1.10 1.17 <.0001

Note: Ref = Reference; FIM = Functional Independence Measure; CMG = case mix group
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Table 3.

Patient and Facility Characteristics of TBI Patients Receiving Inpatient Rehabilitation by Age and Sex (N = 

221961)

Variables Values

Younger Males
N = 71066,

32.01%

Younger 
Females

N = 28548, 
12.86%

Older Males
N =64680,

29.14%

Older Females
N =57667,

25.99%

Sociodemographic characteristics

Age Years, Mean (SD) 41.20 (14.63) 44.46 (14.55) 77.84 (7.31) 79.50 (7.34)

Race/Ethnicity

White 49324 (69.41%) 21286 (74.56%) 53872 (83.29%) 49135 (85.20%)

Black 8698 (12.24%) 3179 (11.14%) 3515 (5.43%) 2783 (4.83%)

Hispanic/Latino 7719 (10.86%) 2035 (7.13%) 3152 (4.87%) 2488 (4.31%)

Other 5325 (7.49%) 2048 (7.17%) 4141 (6.40%) 3261 (5.65%)

Marital status

Never Married 35904 (50.52%) 11031 (38.64%) 5888 (9.10%) 5004 (8.68%)

Married 26038 (36.64%) 11573 (40.54%) 43774 (67.68%) 20053 (34.77%)

Widowed 851 (1.20%) 1322 (4.63%) 10670 (16.50%) 27949 (48.47%)

Separated 1472 (2.07%) 714 (2.50%) 480 (0.74%) 363 (0.63%)

Divorced 6801 (9.57%) 3908 (13.69%) 3868 (5.98%) 4298 (7.45%)

Pre-admission living 
arrangement

Alone 14211 (20.00%) 5278 (18.49%) 13987 (21.62%) 23651 (41.01%)

Family/Relatives 49943 (70.28%) 21077 (73.83%) 49040 (75.82%) 32471 (56.31%)

Friends 5721 (8.05%) 1764 (6.18%) 868 (1.34%) 497 (0.86%)

Other 1191 (1.68 %) 429 (1.50 %) 785 (1.21%) 1048 (1.82%)

Discharge living 
arrangement**

Alone 2878 (4.93%) 1266 (5.39%) 2887 (7.20%) 5097 (14.82%)

Family/Relatives 51540 (88.30%) 20816 (88.64%) 35342 (88.09%) 27267 (79.26%)

Friends 2539 (4.35%) 906 (3.86%) 583 (1.45%) 399 (1.16%)

Other 1413 (2.42%) 497 (2.12%) 1308 (3.26%) 1641 (4.77%)

Insurance status

None 6637 (9.34%) 1553 (5.44%) 99 (0.15%) 76 (0.13%)

Medicare 8028 (11.30%) 4510 (15.80%) 58382 (90.26%) 53890 (93.45%)

Medicaid 13016 (18.32%) 4909 (17.20%) 403 (0.62%) 342 (0.59%)

Private 40764 (57.36%) 16751 (58.68%) 5472 (8.46%) 3163 (5.48%)

Other 2621 (3.69%) 825 (2.89%) 324 (0.50%) 196 (0.34%)

Clinical characteristics

CMG Comorbidity 
Tier

Tier 0/None 36643 (51.56%) 15493 (54.27%) 33274 (51.44%) 34861 (60.45%)

Tier 1 8192 (11.53%) 2575 (9.02%) 2061 (3.19%) 1174 (2.04%)

Tier 2 14719 (20.71%) 5172 (18.12%) 13711 (21.20%) 8816 (15.29%)

Tier 3 11512 (16.20%) 5308 (18.59%) 15634 (24.17%) 12816 (22.22%)

Comorbidities

Infectious and Parasitic 
Diseases 43 (0.06%) 36 (0.13%) 151 (0.23%) 109 (0.19%)

Neoplasms 136 (0.19%) 43 (0.15%) 37 (0.06%) 43 (0.07%)

Endocrine, Nutritional and 
Metabolic Diseases, and 
Immunity Disorders

2777 (3.91%) 1413 (4.95%) 6021 (9.31%) 5772 (10.01%)
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Variables Values

Younger Males
N = 71066,

32.01%

Younger 
Females

N = 28548, 
12.86%

Older Males
N =64680,

29.14%

Older Females
N =57667,

25.99%

Diseases of the Blood and 
Blood-Forming Organs 1627 (2.29%) 843 (2.95%) 2331 (3.60%) 2165 (3.75%)

Mental Disorders 4138 (5.82%) 1454 (5.09%) 2834 (4.38%) 2233 (3.87%)

Diseases of the Nervous System 
and Sense Organs 2312 (3.25%) 1038 (3.64%) 3178 (4.91%) 2402 (4.17%)

Diseases of the Circulatory 
System 3705 (5.21%) 1582 (5.54%) 8455 (13.07%) 7422 (12.87%)

Diseases of the Respiratory 
System 373 (0.52%) 149 (0.52%) 274 (0.42%) 166 (0.29%)

Diseases of the Digestive 
System 885 (1.25%) 474 (1.66%) 1541 (2.38%) 1746 (3.03%)

Diseases of the Genitourinary 
System 740 (1.04%) 308 (1.08%) 2197 (3.40%) 1263 (2.19%)

Diseases of the Skin and 
Subcutaneous Tissue 274 (0.39%) 107 (0.37%) 365 (0.56%) 238 (0.41%)

Diseases of the Musculoskeletal 
System and Connective Tissue 1736 (2.44%) 847 (2.97%) 2116 (3.27%) 2050 (3.55%)

Symptoms, Signs, And Ill-
Defined Conditions 5889 (8.29%) 2519 (8.82%) 6794 (10.50%) 5754 (9.98%)

Injury and Poisoning 852 (1.20%) 313 (1.10%) 365 (0.56%) 296 (0.51%)

Supplementary Classification 
of External Causes of Injury 
and Poisoning

484 (0.68%) 203 (0.71%) 784 (1.21%) 796 (1.38%)

Supplementary Classification 
of Factors Influencing Health 
Status and Contact with 
Health Service

4764 (6.70%) 1791 (6.27%) 4814 (7.44%) 3947 (6.84%)

Complications

Infectious and Parasitic 
Diseases 90 (0.13%) 62 (0.22%) 196 (0.30%) 156 (0.27%)

Neoplasms 94 (0.13%) 19 (0.07%) 16 (0.02%) 26 (0.05%)

Endocrine, Nutritional and 
Metabolic Diseases, and 
Immunity Disorders

1584 (2.23%) 631 (2.21%) 2392 (3.70%) 2277 (3.95%)

Diseases of The Blood and 
Blood-Forming Organs 715 (1.01%) 319 (1.12%) 818 (1.26%) 700 (1.21%)

Mental Disorders 1215 (1.71%) 435 (1.52%) 930 (1.44%) 777 (1.35%)

Diseases of The Nervous 
System and Sense Organs 497 (0.70%) 182 (0.64%) 331 (0.51%) 252 (0.44%)

Diseases of The Circulatory 
System 1026 (1.44%) 425 (1.49%) 1254 (1.94%) 985 (1.71%)

Diseases of The Respiratory 
System 124 (0.17%) 52 (0.18%) 182 (0.28%) 150 (0.26%)

Diseases of the Digestive 
System 349 (0.49%) 129 (0.45%) 239 (0.37%) 226 (0.39%)

Diseases of The Genitourinary 
System 348 (0.49%) 97 (0.34%) 967 (1.50%) 488 (0.85%)

Diseases of the Skin and 
Subcutaneous Tissue 342 (0.48%) 127 (0.44%) 308 (0.48%) 238 (0.41%)
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Variables Values

Younger Males
N = 71066,

32.01%

Younger 
Females

N = 28548, 
12.86%

Older Males
N =64680,

29.14%

Older Females
N =57667,

25.99%

Diseases of the Musculoskeletal 
System and Connective Tissue 1093 (1.54%) 470 (1.65%) 734 (1.13%) 768 (1.33%)

Symptoms, Signs, And Ill-
Defined Conditions 3681 (5.18%) 1561 (5.47%) 3608 (5.58%) 3328 (5.77%)

Injury and Poisoning 134 (0.19%) 47 (0.16%) 65 (0.10%) 76 (0.13%)

Supplementary Classification 
of External Causes of Injury 
and Poisoning

161 (0.23%) 84 (0.29%) 188 (0.29%) 144 (0.25%)

Supplementary Classification 
of Factors Influencing Health 
Status and Contact with 
Health Service

532 (0.75%) 166 (0.58%) 362 (0.56%) 292 (0.51%)

Admission Motor 
Function Admission FIM Motor Score 38.13 (16.08) 37.77 (14.84) 34.66 (12.63) 35.58 (12.06)

Admission Cognitive 
Function

Admission FIM Cognitive 
Score 16.19 (7.72) 18.28 (8.07) 18.22 (7.28) 19.72 (7.17)

Discharge Motor 
Function Discharge FIM Motor Score 65.21 (14.90) 63.70 (14.49) 57.47 (14.59) 58.23 (13.94)

Discharge Cognitive 
Function

Discharge FIM Cognitive 
Score 24.03 (6.66) 25.29 (6.62) 24.13 (6.60) 25.13 (6.48)

Days Onset to 
Admission Number of days, Mean (SD) 20.71 (26.26) 17.64 (24.07) 11.87 (16.89) 9.16 (13.91)

Length of Stay Number of days, Mean (SD) 18.21 (16.87) 17.09 (15.16) 15.07 (8.17) 14.22 (6.82)

Year of Admission

2002 4333 (6.10%) 1774 (6.21%) 2229 (3.45%) 2123 (3.68%)

2003 4245 (5.97%) 1726 (6.05%) 2473 (3.82%) 2219 (3.85%)

2004 4158 (5.85%) 1727 (6.05%) 2660 (4.11%) 2501 (4.34%)

2005 4721 (6.64%) 1865 (6.53%) 3010 (4.65%) 2819 (4.89%)

2006 4808 (6.77%) 1820 (6.38%) 3171 (4.90%) 2920 (5.06%)

2007 4655 (6.55%) 1807 (6.33%) 3364 (5.20%) 3014 (5.23%)

2008 4888 (6.88%) 1975 (6.92%) 3616 (5.59%) 3369 (5.84%)

2009 4550 (6.40%) 1795 (6.29%) 4084 (6.31%) 3596 (6.24%)

2010 4395 (6.18%) 1780 (6.24%) 3891 (6.02%) 3446 (5.98%)

2011 4282 (6.03%) 1789 (6.27%) 4023 (6.22%) 3580 (6.21%)

2012 4419 (6.22%) 1738 (6.09%) 4203 (6.50%) 3916 (6.79%)

2013 4291 (6.04%) 1805 (6.32%) 4342 (6.71%) 3854 (6.68%)

2014 2839 (3.99%) 1252 (4.39%) 3179 (4.91%) 2790 (4.84%)

2015 3543 (4.99%) 1432 (5.02%) 4760 (7.36%) 4141 (7.18%)

2016 3596 (5.06%) 1374 (4.81%) 4687 (7.25%) 4091 (7.09%)

2017 3790 (5.33%) 1425 (4.99%) 5327 (8.24%) 4567 (7.92%)

2018 3553 (5.00%) 1464 (5.13%) 5661 (8.75%) 4721 (8.19%)

Facility Characteristics

IRF location

Region P01 : CT, MA, ME, 
NH, RI, VT 2958 (4.16%) 1276 (4.47%) 3383 (5.23%) 2884 (5.00%)

Region P02 : NJ, NY, PR 5881 (8.28%) 2478 (8.68%) 6050 (9.35%) 5298 (9.19%)
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Variables Values

Younger Males
N = 71066,

32.01%

Younger 
Females

N = 28548, 
12.86%

Older Males
N =64680,

29.14%

Older Females
N =57667,

25.99%

Region P03 : DE, MD, PA, VA, 
WV 8926 (12.56%) 3604 (12.62%) 9129 (14.11%) 8896 (15.43%)

Region P04: AL, FL, GA, KT, 
MS, NC, TN, SC 12207 (17.18%) 4978 (17.44%) 11416 (17.65%) 10978 (19.04%)

Region P05: IL, IN, MI, MN, 
OH, WI 10570 (14.87%) 4456 (15.61%) 9778 (15.12%) 8332 (14.45%)

Region P06: AR, LA, NM, OK, 
TX 7997 (11.25%) 3249 (11.38%) 8292 (12.82%) 8509 (14.76%)

Region P07: IA, KS, MO, NE 4758 (6.70%) 1900 (1900%) 3857 (5.96%) 3168 (5.49%)

Region P08: CO, MT, ND, SD, 
UT, WY 5362 (7.55%) 2111 (7.39%) 2868 (4.43%) 1960 (3.40%)

Region P09: AZ, CA, HI, NV 9452 (13.30%) 3373 (11.82%) 8165 (12.62%) 6513 (11.29%)

Region P10: AK, ID, OR, WA 2955 (4.16%) 1123 (3.93%) 1742 (2.69%) 1129 (1.96%)

IRF type
Freestanding 25286 (35.58%) 9737 (34.11%) 23058 (35.65%) 22340 (38.74%)

Rehab Unit in Hospital 45780 (64.42%) 18811 (65.89%) 41622 (64.35%) 35327 (61.26%)

IRF accreditation

Accreditation (Joint 
Commission and/or CARF) 51035 (71.81%) 19574 (68.57%) 37918 (58.62%) 32444 (56.26%)

No accreditation 20031 (28.19%) 8974 (31.43%) 26762 (41.38%) 25223 (43.74%)
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Table 4.

Logistic Regression (unadjusted and adjusted) for Discharge to Subacute for Younger vs. Older Age by Sex 

Group (N=221961)

Discharge
Destination

Younger
(18-64) Older (65+)

Unadjusted Adjusted

OR
(95% CI)

p OR
(95% CI)

p

Females N=28,548 N=57,667

Subacute 2850 (9.99% of younger 
females)

11645 (20.20% of older 
females)

2.28 (2.18, 2.38) <.0001 0.68 (0.63, 0.74)* <.0001

Home [ref] 25698 (90.01% of younger 
females)

46022 (79.80% of older 
females)

Males N=71,066 N=64,880

Subacute 7870 (11.08% of younger 
males)

13136 (20.56% of older 
males)

2.05 (1.99, 2.11) <.0001 0.74 (0.70, 0.78)
+ <.0001

Home [ref] 63196 (88.92% of younger 
males)

51544 (79.44% of older 
males)

Note:

*
Adjusted for admission motor FIM, discharge motor FIM, discharge cognition FIM, CMG comorbidity tier, length of stay, days onset to 

admission, race/ethnicity, region, facility type, IRF certification, insurance, marital status

+
Adjusted for admission cognition FIM, discharge motor FIM, discharge cognition FIM, CMG comorbidity tier, length of stay, days onset to 

admission, race/ethnicity, region, facility type, IRF certification, insurance, marital status
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Table 5.

Logistic Regression (unadjusted and adjusted) for Discharge to Subacute for Female vs. Male Sex by Age 

Group (N=221961)

Discharge
Destination Females Males

Unadjusted Adjusted

OR
(95% CI)

p OR
(95% CI)

p

Younger (18-64) N=28,548 N=71,066

Subacute 2850 (9.99% of younger 
females)

7870 (11.08% of younger 
males)

0.89 (0.85, 0.93) <.0001 0.83 (0.79, 0.87)* <.0001
Home [ref] 25698 (90.01% of younger 

females)
63196 (88.92% of younger 

males)

Older (65+) N=57,667 N=64,880

Subacute 11645 (20.20% of older 
females)

13136 (20.56% of older 
males)

0.99 (0.97, 1.02) 0.6153 0.93 (0.90, 0.97)
+ <.0001

Home [ref] 46022 (79.80% of older 
females)

51544 (79.44% of older 
males)

Note:

*
Adjusted for admission cognitive FIM, discharge motor FIM, discharge cognition FIM, CMG comorbidity tier, length of stay, days onset to 

admission, race/ethnicity, discharge year, region, facility type, insurance, marital status

+
Adjusted for admission motor FIM, discharge motor FIM, discharge cognition FIM, length of stay, days onset to admission, race/ethnicity, 

discharge year, region, facility type, IRF certification, insurance, marital status
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