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Abstract

Effects of patient characteristics on rehabilitation outcomes (functional status at discharge, 

discharged home) were assessed in a retrospective study of Medicare beneficiaries admitted to 

inpatient rehabilitation facilities (IRFs) following hospitalization for hip fracture in 2009 

(n=34,984). Hierarchical regression analysis showed significantly higher functional status at 

discharge (p<.0001) for patients with these characteristics: White or Asian; younger; female; lived 

alone; higher functional status at admission; fewer comorbidities; no tier comorbidities; longer 

IRF length of stay (LOS). Likelihood of discharged home was higher for patients with these 

characteristics: Hispanic (1.49 [1.32–1.68]), Asian (1.35 [1.04–1.74]), or Black (1.28 [1.12–1.47]); 

younger (0.96 [0.96–0.96]); female (1.14 [1.08–1.20]); lived with others (2.12 [2.01–2.23]); 

higher functional status at admission (1.06 [1.06–1.06]); fewer comorbidities, no tier 

comorbidities; longer LOS (1.61 [1.56–1.67]). Functional status at admission, tier comorbidities, 

and race/ethnicity contributed most to variance in functional status at discharge. Living with 

others contributed most to variance in discharged home.
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Introduction

Inpatient Rehabilitation Facilities

Inpatient Rehabilitation Facilities (IRFs) are post-acute care (PAC) providers that deliver 

intensive rehabilitation services to individuals who experience functional loss due to an 

injury or worsening medical condition. IRFs provide medical supervision, an 

interdisciplinary team approach to treatment and evaluation, and a medical director with 

specialty rehabilitation training and/or experience who manages the delivery of services full-

time in freestanding facilities or at least 20 hours per week in hospital-based units (Centers 

for Medicare & Medicaid Services [CMS], 2010). Medicare-certified IRFs (n=1,196 in 

2009) deliver intensive rehabilitation services– approximately 80% in specialized hospital-

based units and 20% in freestanding rehabilitation hospitals (Medicare Payment Advisory 

Commission [MedPAC], 2011).

Because rehabilitation services provided in IRFs are more intensive than those provided in 

other PAC settings, the Centers for Medicare and Medicaid Services (CMS) reimburse IRFs 

at higher rates. However, facilities must adhere to certain classification criteria in order to be 

defined as IRFs and qualify for such reimbursement (Centers for Medicare & Medicaid 

Services [CMS], 2009). Medicare-reimbursable IRF services must be medically necessary 

for the patient; requiring rehabilitation nursing care, and multiple therapies (e.g., physical 

therapy, occupational therapy, speech-language pathology) for at least 3 hours/day, 5 days/

week (the requirements listed are based on the CMS Manual available during 2009 (year of 

the study) and which has since been updated. Active patient participation in therapy, realistic 

goals for functional independence, and coordinated multidisciplinary team approaches are 

also required (CMS, 2010). Furthermore, each IRF must comply with a minimum 60% 

threshold, meaning that 60% of its patient population must be diagnosed with at least one of 

13 qualifying medical conditions: stroke, severe advanced osteoarthritis, lower limb total 

joint replacement, spinal cord injury, congenital deformity, major multiple trauma, hip 

fracture, brain injury, neurological disorders, burns, active polyarticular rheumatoid arthritis, 

amputations, or systematic vasculitis with joint inflammation (Centers for Medicare & 

Medicaid Services [CMS], 2012). The intent of this 60% rule is to ensure that the most 

appropriate Medicare beneficiaries can access IRF care, while those with lower acuity are 

served in less intensive, less costly settings.

Since 2004, when CMS began to enforce the rule, IRFs have adjusted patterns of admission 

to ensure compliance with the 60% rule (MedPAC, 2011). Consequences of these 

adjustments included changed case-mix and reduced IRF admissions (Moran Company, 

2006). Between 2004 and 2009, IRF admissions dropped by 21% (455,000 to 361,000) and 

payments to IRFs by 6% ($6.43 to $6.07 billion) (MedPAC, 2011).

The General Accounting Office (GAO), directed by Congress to determine whether the list 

of 13 qualifying medical conditions was clinically appropriate, recommended retaining the 

list, but emphasized that condition alone was not a sufficient criterion for identifying 

patients for whom IRF services were most appropriate (Government Accountability Office 

[GAO], 2005). The GAO therefore recommended conducting research on patient 

characteristics in order to better describe patient subgroups within each condition which 
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would benefit most from IRF services, with the goal of ultimately refining criteria (GAO, 

2005). That report provided the impetus for this study, which examines effects of multiple 

patient characteristics on rehabilitation outcomes in a large sample of Medicare beneficiaries 

receiving IRF care for a single qualifying medical condition: hip fracture.

Hip Fracture

U.S. hip fracture incidence was 793.5/100,000 women and 369/100,000 men in 2009 

(Brauer, Coca-Perraillon, Cutler, & Rosen, 2009); compared to previous years, rates 

improved slightly among older Whites but not among older Black, Asian, or Hispanic 

individuals (Wright et al., 2012). Outcomes of hip fracture in older adults include significant 

loss of function, disability, and excess mortality (life expectancy reduced up to 25%) 

(Abrahamsen, van Staa, Ariely, Olson, & Cooper, 2009; Braithwaite, Col, & Wong, 2003). 

Following surgical repair and stabilization in acute care hospitals, 90% of hip fracture 

patients are discharged to institutional post-acute settings for rehabilitation: approximately 

80% to skilled nursing facilities (SNF) and 20% to IRFs (Freburger, Holmes, & Ku, 2012).

In 2009, hip fracture patients comprised 15.5% of the IRF patient mix (Medicare Payment 

Advisory Commission [MedPAC], 2010). Compared to SNFs, IRFs show promise for 

improving functional outcomes of hip fracture patients after shorter lengths of stay (LOS), 

but their costs are much higher (Deutsch et al., 2005; Herbold, Bonistall, & Walsh, 2011; 

Munin et al., 2005). Available evidence on characteristics of hip fracture patients who are 

most likely to benefit from IRF rehabilitation is based either on national data collected 

before enforcement of the 60% rule (Graham, Chang, Bergés, Granger, & Ottenbacher, 

2008; Munin et al., 2005; Ottenbacher et al., 2003) or on local studies limited to single 

facilities (Herbold et al., 2011; Semel, Gray, Ahn, Nasr, & Chen, 2010). Building on 

previous research (Graham et al., 2008; Ottenbacher et al., 2003), this study contributes to 

the literature because it is, to our knowledge, the first to use the CMS Inpatient 

Rehabilitation Facility-Patient Assessment Instrument [IRF-PAI] dataset to examine 

relationships between multiple patient characteristics and rehabilitation outcomes in a 

national sample of Medicare beneficiaries with hip fractures who were admitted to IRFs for 

post-acute rehabilitation. Andersen’s Model for Health Services Use (Andersen, 2008) was 

used as a framework (Figure 1) for assessing individual characteristics known to influence 

rehabilitation outcomes in IRF patients (Ahmed, Graham, Karmarkar, Granger, & 

Ottenbacher, 2013; Deutsch et al., 2005; Graham et al., 2008; Herbold et al., 2011; Munin et 

al., 2005; Nguyen-Oghalai, Ottenbacher, Granger, Smith, & Goodwin, 2006; Ottenbacher et 

al., 2003; Reistetter et al., 2011). These included age, race, and gender (predisposing 

factors); social support (an enabling factor); functional status on admission, number of 

comorbidities, and tier comorbidities (need-related factors); and use of IRF services (a 

health behavior factor), operationalized as length of stay (LOS). Two rehabilitation 

outcomes were examined: functional status at discharge and discharge setting. Operational 

definitions of all variables are provided below.
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Method

Study Population

This retrospective study used Inpatient Rehabilitation Facility–Patient Assessment 

Instrument (IRF-PAI) data (Centers for Medicare & Medicaid Services [CMS], 2013). The 

59,337 records yielded 53,120 hip fracture patients whose first admission to an IRF occurred 

during 2009. Exclusion criteria included (1) age<65 years on admission (n=1828); (2) 

discharged from acute care hospital and admitted to Medicare-certified IRF with primary 

diagnosis other than hip fracture (International Classification of Diseases, 9th Revision, 

Clinical Modification [ICD-9CM] codes 0008.11, 0008.12, or 0008.2) (n=12,824); (3) not 

living at home before acute care hospital admission, as indicated by any code other than 01 

for the “pre-hospital living setting” item on the IRF-PAI (n=2,438) (4) unknown discharge 

setting (n=5); (4) initial patient assessment >3 days after IRF admission (n=15); (5) 

admission to IRF>30 days after hip fracture (n=826); (6) delirious (n=143) or comatose 

(n=12) on IRF admission; and (7) death during rehabilitation period in the IRF (n=45). Final 

sample size was n=34,984. These exclusion criteria follow the criteria developed by the 

Centers for Medicare and Medicaid Services (CMS) reflecting patients with an atypical 

course of rehabilitation (Carter et al., 2002; Stineman et al., 1994). The Institutional Review 

Board of the authors’ university approved this research (Institutional Review Board Health 

Services Research [IRB-HSR] #15734) prior to commencement of the study.

Measures

Data source—CMS created the IRF-PAI (CMS, 2012) to determine payment for each 

Medicare-Part A fee-for-service patient admitted to an IRF, using admission and discharge 

data from patient assessments in the IRF. The IRF-PAI includes data on patient 

demographics, social support, comorbidities, functional measures, length of stay, and 

discharge setting.

Individual characteristics—Predisposing factors were operationalized as age at time of 

IRF admission; gender; and self-reported race/ethnicity as Asian, Black or African 

American, Hispanic, Non-Hispanic White, or Other (American Indian, Alaska Native, 

Native Hawaiian, Pacific Islander). One enabling factor was operationalized as a 

dichotomous social support variable, measured as living with someone (family/relative, 

friend, attendant or other) vs. living alone prior to hospitalization.

Need-related factors—These factors were operationalized as functional status at 

admission, number of comorbidities, and tier comorbidities.

Functional status at admission was measured with the Functional Independence Measure 

(FIM) which assesses both motor (13 items: self-care, sphincter control, mobility, and 

locomotion) and cognitive abilities (5 items: communication and social cognition). Each 

item is rated on a 7-point scale (range: total assistance=1 to complete independence=7); total 

FIM score may therefore range from 18–126. Per CMS guidelines (CMS, 2012), any FIM 

item scored as 0 (activity did not occur) at discharge was converted to 1 (total assistance). 

The FIM has been found to be reliable and valid (Ottenbacher, Hsu, Granger, & Fiedler, 
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1996). The IRF-PAI training manual (CMS, 2004) specifies that the admission assessment 

score is the lowest FIM score recorded for the patient within the first three calendar days of 

the IRF stay; this is the variable used in our analysis.

Comorbidities at admission were assessed as follows: 1) total number of comorbidities at 

admission (range 0–10); 2) presence or absence of comorbidities categorized at four levels 

(Tier 1-most severe, Tier 2-moderately severe, Tier 3-mild; No tier-none of the listed 

comorbidities). CMS uses the tier system to adjust IRF reimbursement for comorbidities that 

increase care burden and resource use (Carter & Totten, 2005).

Health behavior—One health behavior factor was operationalized as use of IRF services 

and measured as length of stay (LOS=total number of nights the patient stayed in the IRF).

Outcomes—Inpatient Rehabilitation Outcomes were: functional status at discharge, and 

discharge setting.

Functional status at discharge was operationalized as total FIM score (sum score of all 18 

items). The IRF-PAI training manual (CMS, 2004, p.III-3) specifies that FIM at discharge 

reflects “the lowest score within any 24-hour period within the three calendar days 

comprising the discharge assessment period” (that is, the last three calendar days of the 

patient’s IRF stay); this variable is designated FIM score at discharge in our analysis.

Discharge setting was operationalized as the dichotomous variable discharged home. 

Discharged home was coded as yes for patients discharged from the IRF to “home” (their 

private residence in the community, as indicated by a code of 01 for the IRF-PAI “discharge 

to living setting” item). As indicated earlier, this study sample was limited to patients who 

had lived in their own homes prior to hip fracture. Discharged home was coded as no for 

patients discharged from the IRF to any other setting, including board and care, intermediate 

care, transitional living, skilled nursing facilities, assisted living residences, other 

rehabilitation facilities, and hospitals.

Data Analysis

Descriptive statistics were calculated for all variables. Relationships among continuous 

variables were assessed with Pearson correlation analysis. Hierarchical regression analyses 

with FIM score at discharge as outcome variable were conducted sequentially over blocks of 

variables in the order of the Andersen Model for Health Services Use (predisposing, 

enabling, need-related, and health behavior variables). Hierarchical logistic regression 

analyses were used to assess contributions of predisposing, enabling, need-related, and 

health behavior variables to the likelihood of being discharged home. Statistical significance 

was set at P <.05. All analyses used SAS version 9.2 (SAS Institute Inc., 2013).

Results

Sample Characteristics

Characteristics of Medicare patients who received inpatient rehabilitation for hip fracture in 

2009 are reported in Table 1. Most patients were female and non-Hispanic White; mean 
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patient age was 81.4 years. Over 60% reported living with someone prior to hospitalization. 

Mean FIM score at admission was 59.2 (range 18–108). Mean number of comorbidities was 

8.3. Seventy-six percent of patients had no tier comorbidities; 16% had at least one Tier 3 

comorbidity (mild), 6% had at least one Tier 2 (moderately severe); 2% had at least one Tier 

1 (most severe). Mean length of stay for all patients was 13.3 days. Mean FIM score at 

discharge was 86.0; 66% of patients were discharged home.

Pearson correlations between the outcome variable (FIM score at discharge) and 

independent variables (age, total comorbidities, FIM score at admission, LOS) were all 

statistically significant (untabled). Older patients had lower FIM scores at admission and 

discharge, more comorbid conditions, and longer lengths of stay. Patients with more 

comorbid conditions also had lower FIM scores at admission and discharge and longer 

lengths of stay. Patients with longer LOS had lower FIM scores when discharged to home.

Predictors: FIM Score at Discharge

Table 2 presents results of hierarchical regression models of predictors of FIM score at 

discharge. Model 1 (predisposing variables) explained 9% of the variance. FIM scores at 

discharge were lower in older and male patients and in patients of Black, Hispanic, and 

Other race/ethnicity (as compared to White); Asian patients had FIM ratings at discharge 

similar to Whites. In Model 2, added social support (enabling factor), FIM score at discharge 

was significantly lower in patients who lived with someone before hospital admission than 

in patients who lived alone. Model 3, which added FIM scores at admission and 

comorbidity-related variables (need-related factors), explained 51% of the variance. Higher 

FIM scores at admission predicted higher FIM scores at discharge, but having tier 

comorbidities at any level was significantly associated with lower FIM scores at discharge. 

Model 4, which added LOS (health behavior factor), explained 58% of the variance in FIM 

score at discharge. In this model, greater length of stay was associated with higher FIM 

scores at discharge; in addition, all variables that were significant predictors of FIM score at 

discharge in the first three models retained significance.

Predictors: Discharged Home

Odds of discharged home associated with predisposing, enabling, need, and health behavior 

variables are presented in Table 3. Younger and female patients were more likely to be 

discharged home. Black, Asian, and Hispanic patients were respectively 28%, 35%, and 

49% more likely to be discharged home than non-Hispanic Whites. Patients living with 

someone before hospital admission, higher FIM scores at admission, and fewer 

comorbidities were more likely to be discharged home. Patients with comorbidities in tiers 

1, 2, and 3 were respectively 39%, 25%, and 19% less likely to be discharged home than 

those without tier comorbidities. Patients with longer LOS were more likely to be 

discharged home.

Discussion

This study is the first to use the CMS IRF-PAI dataset to examine relationships between 

multiple patient characteristics and rehabilitation outcomes in a national sample of Medicare 
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beneficiaries with hip fracture following inpatient rehabilitation. Significant effects of 

predisposing factors (age, race, gender), an enabling factor (social support), need-related 

factors (FIM score at admission, total number of comorbidities, tier comorbidities), and a 

health behavior factor (LOS) on two rehabilitation outcomes (FIM at discharge and 

discharged home) were identified. The magnitudes of the contributions of FIM score at 

admission and tier comorbidities to FIM score at discharge were striking. Several factors 

predicted significantly higher odds of being discharged home. Living with someone prior to 

hospital admission more than doubled the odds of discharged home, and longer LOS in the 

IRF increased the odds of discharged home by about 60%. Race/ethnicity, gender, tier 

comorbidities, and FIM at admission were also significant predictors.

Predisposing Factors

Race/ethnicity—In this study, FIM score at discharge was lower for patients of Black, 

Hispanic, and Other race/ethnicity than for non-Hispanic Whites. These results support 

earlier findings of racial/ethnic disparities in functional outcomes among hip fracture 

patients (Graham et al., 2008; Ottenbacher et al., 2003; Sterling, 2011). These differences 

may be associated with clinical and/or nonclinical correlates of race/ethnicity. Disparities in 

functional outcomes could be related to racial/ethnic differences in health status that 

originate prior to IRF admission. Prevalence of diabetes is higher in both African Americans 

(Kountz, 2012; Sentell, He, Gregg, & Schillinger, 2012) and Hispanic Americans (Peek, 

Cargill, & Huang, 2007) than in Whites; in addition, African Americans have higher 

prevalence of hypertension (Kramer et al., 2004), stroke (G. Howard et al., 2013; V. J. 

Howard et al., 2011), and certain types of cancer (Siegel, Naishadham, & Jemal, 2013). All 

of these comorbidities are known to hinder functional improvement during inpatient 

rehabilitation and post-discharge (Hunter & Baltisberger, 2013; Matthew, Hsu, & Young, 

2013).

Nonclinical correlates of race/ethnicity might also explain disparities in functional 

outcomes. For example, an early study by Hoenig, Rubenstein, & Kahn (1996) reported 

significant racial disparities in the use of inpatient rehabilitation therapy among Medicare 

patients following hospitalization for hip fracture: intensity of rehabilitation therapy was 

significantly lower among African Americans than among Whites. By 2009, when this study 

was conducted, all IRF patients were receiving an intensive level of rehabilitation therapy 

(minimum 3 hours per day); therefore, disparities in duration of use of rehabilitation therapy 

would not be expected for this sample. Nonetheless, for post-acute stroke patients in IRFs, 

recent studies have reported significant variations between African American and White 

patients in therapy session duration and types of interventions received, although these 

differences were not correlated with functional outcomes (Horn, Deutscher, Smout, DeJong, 

& Putman, 2010; Deutscher, Horn, Smout, DeJong, & Putman, 2010). To our knowledge, 

such relationships have yet to be explored among post-acute hip fracture patients.

Furthermore, while equal access to post-acute rehabilitation services should be available to 

all Medicare beneficiaries regardless of race/ethnicity, a number of nonclinical factors 

correlated with race/ethnicity might impede access to these services for patients of minority 

race/ethnicity. These include financial barriers (i.e., primary and supplemental insurance 
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coverage), attitudinal barriers (i.e., patient preferences, provider attitudes and practice 

habits), and structural barriers (i.e., geographic location of providers/facilities and poorly 

developed referral systems) (Ottenbacher & Graham, 2007). These factors warrant further 

study, as they have potential to improve our understanding of possible causes of racial/

ethnic disparities in functional outcomes for post-acute hip fracture patients.

We observed higher rates of discharge to the home setting in patients of minority race/

ethnicity. Higher odds of being discharged home for Black, Hispanic, and Asian hip fracture 

patients may be attributable to stronger or more extensive family/social networks (Graham 

et al., 2008; Ottenbacher et al., 2003; Sterling, 2011). However, Black and Hispanic patients 

in this sample also had significantly poorer function at discharge – a matter of concern, as 

these groups may have difficulty accessing the community-based services needed to restore 

pre-fracture levels of function. Social support factors that promote discharge of hip fracture 

patients to home and help these patients access services deserve further exploration.

Gender—This study also revealed gender disparities in both outcome variables: men had 

lower FIM scores at discharge and lower odds of being discharged home than women. Two 

previous studies (Arinzon, Shabat, Peisakh, Gepstein, & Berner, 2010; Lieberman & 

Lieberman 2004) reported no significant gender differences in total FIM scores of hip 

fracture patients on discharge following inpatient rehabilitation, although one of these 

(Arinzon et al., 2010) did report better transfer and locomotion scores in men. Results of our 

study are more consistent with Sterling’s (2011) observations of higher postoperative 

morbidity and mortality in male hip fracture patients, and with recent research reporting 

poorer functional outcomes after inpatient rehabilitation in male as opposed to female hip 

fracture patients (Di Monaco, Castiglioni, Vallero, Di Monaco, & Tappero, 2012).

Age—Our results are consistent with previous findings that age predicts higher risk of poor 

functional outcomes among adults receiving inpatient rehabilitation for hip fracture 

(Arinzon, Fidelman, Zuta, Peisakh, & Berner, 2005; Lieberman, Friger, & Lieberman, 

2006).

Enabling Factor

Patients who had lived with someone prior to hospitalization had poorer function at 

discharge but were more likely to be discharged home, a combination not without risk. 

Readmission rates six months post-hospital discharge for hip fracture have varied from 4% 

to 32% (Ottenbacher et al., 2003; Riggs, Roberts, Aronow, & Younan, 2010). Follow-up 

studies post-discharge could assess transitional care and community-based factors which 

may inform strategies designed to prevent costly hospital readmissions.

Need-Related Factors

In this sample, poorer function at admission predicted increased risk of poor outcomes 

(lower FIM scores at discharge and lower odds of being discharged home), consistent with 

previous research (Arinzon et al., 2010; Graham et al., 2008; Lieberman et al., 2006; 

Ottenbacher et al., 2003). Severity (and, to a lesser extent, number) of comorbidities also 

increased the risk of poor outcomes. Two studies (Mathew, Hsu, & Young, 2013; Semel et 
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al., 2010) have reported poorer outcomes in hip fracture patients with greater numbers of 

comorbidities, while a third (Lew, Lee, Date, and Zeiner, 2002) found no significant 

association between number of comorbidities and functional outcomes.

Health Behavior Factor: Use of IRF Services

Longer LOS had direct, significant, and positive effects on functional status at discharge and 

the likelihood of returning home, without significantly diminishing any of the direct effects 

of individual predisposing, enabling, and need-related factors. Although both shorter LOS 

and better functional outcomes characterize IRFs compared to SNFs (Herbold et al., 2011; 

Munin et al., 2005), longer LOS remains a strong predictor of better outcomes within the 

intensive environment of IRFs.

Limitations

The structure of IRF-PAI data limited the variables that could be examined in this analysis. 

Examples: 1) the IRF-PAI dataset includes only a limited number of race and ethnic 

categories, effects of cultural differences within a racial or ethnic minority group (e.g., 

Caribbean- versus U.S.-born Blacks) could not be assessed in this study. 2) The social 

support measure (living alone vs. with someone else) was not sufficiently specific to 

elucidate effects of relationship quantity and quality on outcomes. Current literature 

suggests that social support embodies both quantity and quality of an individual’s 

relationships with others (Chronister, Chou, Frain, & da Silva Cardoso, 2008). 3) Tier 

comorbidity variables were used to measure comorbidity severity in this analysis, but these 

variables could not address potential effects of specific medical conditions or complications 

on outcomes. 4) IRF service use was operationalized as a single measure (LOS); effects of 

variation among IRFs in type (e.g., the balance between physical and occupational therapy) 

or intensity of services delivered could not be assessed because such information is not 

available in the IRF-PAI dataset.

Another potential limitation of this study is that the outcome variable “discharged home” 

was operationalized as a dichotomous variable. Discharged home was coded as yes only for 

patients discharged from the IRF to their own private residence in the community, as 

indicated by a discharge to living setting code of 01 (=“home”) on the IRF-PAI (CMS, 

2012). This distinction was made because “home” is the only community-based discharge 

setting where individuals are assumed to be responsible for their own (self) care; outside of 

informal resources such as family and friends, other formal supportive services may not be 

readily accessible at home (Holland, Mistiaen, & Bowles, 2011). Discharge home was coded 

as no for patients discharged from the IRF to any other setting, including other rehabilitation 

facilities, skilled nursing facilities, hospitals, and community discharge settings such as 

board and care, transitional living, and assisted living which provide personalized assistance 

and/or formal support such as transportation, laundry, and meals to their residents (CMS, 

2012). Although these community discharge settings may be considered “home” by some of 

their residents, the patients in this study would not have regarded these settings as “home”, 

because this sample was restricted to patients who had lived in their own private residence 

before hip fracture.
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A specific issue with the measure of functional independence (total FIM score) is that each 

item contributing to the total score is scored 0 (missing data) if the activity it measures is not 

observed during the initial assessment, which occurs within three calendar days of IRF 

admission. If a patient is not observed performing an activity assessed by a FIM item during 

the assessment period, a zero score (=missing data) is assigned for that item. Per CMS 

guidelines, this analysis converted the value of each zero item score at admission to “1”, a 

value indicating that the activity can be performed only with total assistance. This 

conversion can lead to an underestimate of functional status at admission if a patient who 

actually had the ability to perform the measured activity at some level received a zero item 

score because the activity was not observed at that time. These considerations do not pertain 

to FIM scores at discharge, because IRF staff continuously monitor patient functional status 

throughout the entire IRF stay and are therefore able to assign an actual score for each item 

at discharge. Given that total FIM scores are more likely to skew toward underestimates at 

admission than at discharge, it is possible for clinicians and researchers to misinterpret the 

magnitude of improvement in function between admission and discharge.

Clinical and Policy Implications

Robust conclusions about effectiveness of treatment of patients with a hip fracture and other 

conditions requiring post-acute rehabilitation await the implementation of a standardized 

patient assessment tool that allow comparisons of patients of similar conditions and severity 

across all settings. When development of such a tool was mandated under the Deficit 

Reduction Act of 2005, CMS contracted with RTI International (trade name of Research 

Triangle Institute) to develop and test the Continuity Assessment Record and Evaluation 

(CARE) tool, which collects patient and system level data at discharge from acute care 

hospitals and at admission and discharge from each PAC setting. A series of demonstration 

projects have been conducted with promising results; however, implementation of the 

CARE tool has yet to be finalized (Gage et al., 2012). Until that time, the current study has 

at least three important implications.

First, our finding of poorer outcomes for African American and Hispanic hip fracture 

patients receiving inpatient rehabilitation suggests that more effort is needed to understand 

racial/ethnic disparities in rehabilitation outcomes and develop interventions to reduce or 

eliminate their effects. As pay for performance emerges, reduction of such disparities may 

require system-level interventions to ensure that the performance metrics used to determine 

payment include reduction of disparities as one component of healthcare quality 

improvement (Weissman et al., 2012). Chien, Chin, Davis, and Casalino (2007) have 

pointed out that collecting racial and ethnic data and identifying subgroups that need 

specifically tailored interventions are essential first steps in development of performance-

based health systems that will reduce disparities. The identification of African Americans 

and Hispanics as the racial/ethnic subgroups with the poorest inpatient rehabilitation 

outcomes in this study sets the stage for further research on interventions tailored to their 

specific needs. Such interventions should be developed and tested in partnership with 

members of the appropriate subgroups, as recommended by Gelman, Faul, & Yankeelov 

(2013).
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Second, IRF admission policies regarding medical necessity and the 60% rule do not yet 

include standardized methods for assessing severity or number of comorbidities, which can 

affect recovery and functional independence (Granger et al., 2009). Findings from this study 

concerning effects of tier comorbidity category and number of comorbidities might help 

standardize IRF admission criteria and highlight the prognostic indicators of discharge 

function and odds of returning home that could guide clinical decision-making on admission 

of hip fracture patients to IRFs.

Third, Medicare policy should consider the role of longer LOS in achieving better functional 

outcomes. Reducing LOS for hospitalized hip fracture patients under the Prospective 

Payment System (PPS) has achieved cost savings, but extending post-acute LOS may reduce 

hospital readmissions and total Medicare expenditures while promoting health-related 

quality of life. A strategy that reinforces incentives inherent in a bundled payment system 

would encourage providers to identify and deliver combinations of setting and service to 

improve the probability of optimal outcomes (DeJong, 2010).

Conclusions

This national study identifies characteristics of Medicare hip fracture patients and subgroups 

therein that benefit from inpatient rehabilitation. Specifically, individuals who were 

younger, female, and living alone prior to admission, and those with higher functional status 

at admission, lesser need, and longer LOS had the best function at discharge. These 

characteristics were also associated with higher odds of being discharged home. However, 

Black and Hispanic individuals, who had poorer function at discharge in comparison to 

members of other racial/ethnic groups, were also more likely to be discharged home. Racial/

ethnic and gender disparities were found for both functional status at discharge and 

discharged home.

This research may help health policymakers identify those who most need and are most 

likely to benefit from inpatient rehabilitation, and highlights subgroups in need of greater 

intervention to achieve better outcomes. Further examination of racial/ethnic and gender 

differences in rehabilitation outcomes are needed to better understand underlying causes of 

these disparities and develop interventions to reduce barriers to, and improve mediators of 

equitable health care for all.
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Figure 1. 
Anderson’s Model of Health Services Use (2008) as applied to individual characteristics, 

health behavior (service use), and outcomes in Medicare beneficiaries with hip fracture in 

inpatient rehabilitation facilities.
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Table 1

Characteristics of Medicare Beneficiaries Admitted to Inpatient Rehabilitation Facilities Following 

Hospitalization for Hip Fracture in 2009 (N=34,984).

Variables % Mean SD

Predisposing Factors

 Age 81.4 7.4

 Race / Ethnicity

  White a 88.3

  Hispanic 4.5

  Black 3.3

  Asian 1.0

  Other 2.7

 Gender

  Male a 28.6

  Female 71.4

Enabling Factor

 Social Support

  Living Alone a 37.8

  Living with Someone 62.2

Need-Related Factors

 FIM Score at Admission 59.2 15.4

 Number of Comorbid Conditions 8.3 2.2

 Comorbidity Tier Level

  Tier 1 1.6

  Tier 2 6.1

  Tier 3 16.3

  No Tier Comorbidities a 75.8

Health Behavior Factor

 LOS 13.3 4.9

Outcomes

 Discharged Home

  No 34.5

  Yes 65.5

 FIM Score at Discharge 86.0 19.2

FIM = Functional Independence Measure

a
Indicates reference group in regression models.
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