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Each year, more than 300,000 people fracture their hip.  The number of hip fractures in the 
US is expected to increase with the aging of the population in the coming years; by 2040, 
500,000 patients annually will sustain a hip fracture.  Better understanding of factors 
impacting outcomes after hip fractures can inform the health care work force, facilitate 
future interventions to improve outcomes for patients with hip fractures and inform future 
health policy.  This dissertation reviewed the impact of race/ethnicity and comorbidity on 
perioperative and subacute hip fracture management and discussed the implications for 
future medical management and health policy.  
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Chapter 1  
Hip Fracture and Functional Recovery 

An overwhelming majority of hip fractures occur in older patients, particularly 

women (Fracture risk is two to three time higher among women than men1.  

Advanced age and female gender are associated with osteoporosis (see figure 1.1), 

a condition in which bone is weakened and prone to fracture.  Hip fracture in older 

patients can occur after only minimal to moderate trauma and is also referred to as 

fragility fracture.   

 

Hip Fracture Classification 

The term hip fracture commonly refers to fractures of the proximal femur (figure 1.1).  

Within the proximal femur, fractures are further classified by location: femoral neck 

fractures (transcervical fracture), intertrochanteric (pertrochanteric) fracture and 

subtrochanteric fractures (figure 1.1).  The majority of hip fractures (90%) are either 

femoral neck fractures (transcervical fracture) or intertrochanteric (pertrochanteric) 

fractures, while only 10 % are subtrochanteric.   
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Figure 1.1.  Types (location) of hip fracture 

  

Source: Zuckerman, NEJM 1996 1, used with permission. 

 

Fracture location has prognostic implications and can affect the choice of stabilizing 

procedure1.  For instance, transcervical fracture is associated with a high risk of disrupted 

blood supply to the femoral head and increased risk of such non-healing complications as 

osteonecrosis, or collapse of the head of the femur (femoral head)1.  These risks can be 

reduced by stabilizing the fracture using hip joint replacements: implanting an artificial 

femoral head in either a hemiarthroplasty or total arthroplasty (see figure 1.2a & b) 

procedure. Alternatively, internal fixation (see figure 1.2c) can be used to stabilize fractures 

in patients not requiring arthroplasty.  Internal fixation is the treatment of choice in patients 
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with pertrochanteric or subtrochanteric fractures, where arthroplasty is not necessary 

(Figure 1.2c)1.  

 

Figure 1.2. Surgical stabilization procedures for hip fractures                                                     

1.2.a Hemiarthroplasty  

    

Source: www.eorthopod.com and www.stronghealth.com 
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1.2.b Total arthroplasty  

 

Source: Medline Plus (http://www.nlm.nih.gov) and www.wheelessonline.com 

1.2.c Internal fixation  

 

Source: www.orthopedics.about.com  
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Management of hip fracture 

Restoring mobility is the primary goal in treating hip fracture1.  Typically, hip fracture 

patients are immobilized at the onset of injury and remain so until the time of surgical 

stabilization.  To optimize recovery from hip fracture, surgery should be performed 

within 24 to 36 hours, or as soon as possible1,2. Delay in surgical stabilization is 

associated with  higher risks of major complications, longer length of hospital stay 

and delayed rehabilitation3.   

 

The need to expedite surgery should be considered within the context of 

preoperative medical care, because certain medical conditions may need to be 

addressed prior to surgery.  If a patient has been living alone at the time of hip 

fracture and has been delayed in getting to the hospital, s/he might be dehydrated, 

thus making hydration  a priority1.  In such cases, concomitant electrolyte 

abnormality must also be addressed1.  Optimal control of medical comorbidities may 

be necessary prior to surgery. 

 

Two recent studies identified delayed medical work up or consultation as a major 

factor in delayed operation for hip facture.  Delayed diagnosis of medical conditions 

has been reported to be more prevalent among minorities.  Similarly, uncontrolled 

medical problems could put patients at risk for delayed work-ups and subsequently 

delayed operations.  In chapter 2, I examine the association between race/ethnicity 

and delayed preoperative time and identify opportunities for intervention in minority 

patients with delayed preoperative care.  
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Subacute rehabilitation 

Following surgical stabilization, mobilization/rehabilitation becomes the primary 

treatment goal for hip fracture4.  Currently, most rehabilitation is performed post 

hospital discharge in subacute care settings (figure 1.3) because length of hospital 

stay (which has decreased significantly over the past 20 years) is not adequate for 

rehabilitation activities5-10.  Subacute rehabilitation can take place in such venues as 

inpatient rehabilitation facilities, skilled nursing facilities (SNF) or outpatient settings 

(figure 1.3).  Outpatient rehabilitation can be provided by home health care agency 

or in outpatient facilities9,11,12.   

Figure 1.3 rehabilitation settings after discharge from hip fracture 

hospitalization 

 

 

 

 

 

 

 

 

 

 

 

Skilled Nursing
Facility /

Nursing Home

HIP FRACTURE
Discharge from 
Acute Hospital

Rehab Center
/ Hospital

Home 

No PT

HH or Out-
Patient PT

Legend:  HH = Home Health, PT = Physical Therapy
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Among patients discharged home after hip fracture hospitalization, more than 90% 

need help with one or more activities of daily living (ADL, which include feeding, 

dressing, ambulation, toileting, bathing, transfer, continence, grooming and 

communication)13.  Once discharged home, patients can increase ADL 

independence by participating in outpatient rehabilitation.   

 

Outpatient rehabilitation and functional recovery  

Kane et al.14 have shown that rehabilitation by home health care is associated with 

remarkable recovery in ADL, as illustrated by figure 1.4.  In this figure, ADL 

dependency is shown over one year, from before occurrence of hip fracture to 

twelve months afterwards, stratified by discharge settings: 1) discharge home with 

rehabilitation from home health care; 2) discharge home without home health care; 

3) discharge to inpatient rehabilitation facilities; and 4) discharge to skilled nursing 

facilities14.  The vertical axis in figure 1.4 represents a weighted ADL dependency 

scale, with lower dependency scores representing better ADL function.  This study 

demonstrated that a significant level of ADL recovery is possible in patients with hip 

fracture (figure 1.4).   

 

The greatest improvement in ADL function was seen among patients who were 

discharged home and received outpatient rehabilitation by home health care.  This 

gain occurred during the first six weeks following hospital discharge14.  In contrast, 

patients discharged home who did not receive rehabilitation showed the least ADL 



8 

improvement, even though they had the best functionality and best ADL function at 

discharge (lowest ADL dependency at discharge).   

 

Figure 1.4. ADL recovery after hip fracture stratified by post hospital setting 

 

 
Kane, et al. Health Serv Res 200014, used with permission. 

 

Minorities are more likely to go home after hip fracture hospitalization than 

whites11,12; therefore, outpatient rehabilitation among minorities must be optimized 

to ensure optimal conditions for recovery.  In chapter 3, we examine the association 

between race/ethnicity and outpatient rehabilitation.  Findings can inform future 

health care policy regarding outpatient rehabilitation for minorities with hip fractures. 

           

Hip fracture and comorbidity 

At the time of hip fracture, prognosis for recovery is strongly associated with 

comorbidity such that greater comorbidity is associated with increased mortality and 

morbidity after hip fracture.  However, the impact of individual comorbid diseases is 
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less well understood and appreciated.  For example, osteoarthritis (OA) is highly 

prevalent among older patients, and a growing number of people in the US are living 

with OA.  We review the impact of OA on hip fracture recovery in chapter 4.  

Findings of this study are applicable to the medical care of a large number of OA 

patients who subsequently fracture their hips. 

  

The impact of comorbidity on outcomes is increasingly important to patient care 

because outcome measures for health care services are tied to comorbidities at the 

time of hospital admission and are often used to predict morbidity and mortality.  

Better assessment of the impact of OA comorbidity on outcomes will ensure better 

outcome measures among patients with comorbid arthritis.     

 

Recent and future trends in hip fracture management 

Because delivery of medical care can affect outcomes, medical outcomes are 

usually assessed in the context of the care delivered.  For example, over the past 20 

years, management of hip fracture has been profoundly influenced by 

implementation of the Prospective Payment System (PPS).   

 

In 1983, prospective payment for acute hospitalization was introduced by the 

Centers for Medicare and Medicaid Services (then HCFA) in an effort to contain 

health care costs by linking reimbursement for acute hospitalization to the expected 

cost of care, based on medical diagnosis63, 64.  Prospective payment for acute care 

hospitalization is computed using a national formula that is essentially independent 
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of the hospital’s own cost, but which allows for adjustment based on certain 

comorbidities among the patients and type of medical problems seen by each 

facility.  The introduction of PPS for acute hospitalization created an incentive to 

discharge patients earlier, and, as a result, the average hospital length of stay (LOS) 

for acute hospitalization began to decrease5.  For example, the average acute 

hospitalization length of stay for a patient with a hip fracture decreased from 18.6 

days in 1982 to 6.6 days in 200215.  Consequently, the demand for subacute care 

services increased as patients were discharged from acute care hospitals unable to 

function independently at home or in the community.    

 

These highly sought after sub-acute care services were provided in inpatient 

rehabilitation hospitals and units, long term care hospitals, skilled nursing facilities 

and sub-acute care units of nursing homes and outpatient service providers16.  In 

2002, PPS was implemented for subacute care facilities such as inpatient 

rehabilitation facilities.  The impact of PPS on subacute care for patients with hip 

fractures must be examined so that we can better understand the current and future 

medical needs of patients with hip facture.  In chapter 5, we examine the impact of 

PPS on subacute care use after hospital discharge by comparing subacute care use 

in 2001, the year before PPS implementation, to use between 2002 – 2005 

(following PPS implementation).  This recent trend will indicate future trends in post 

hospital subacute care use. 
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Chapter 2  

The Impact of Race/ethnicity on Preoperative Time to Hip Fracture 

Stabilization Procedure 

 
Introduction 

Minorities are disproportionately burdened by chronic diseases17, but the higher 

prevalence varies by medical condition and age.  In some diseases, higher 

prevalence among minorities decreases with age and can even disappear by a 

certain age18.  For other diseases, higher prevalence among minorities persists 

throughout the lifespan.  In particular, the difference in prevalence for diabetes, 

hypertension and cardiovascular diseases between blacks and whites decreases 

with aging, but persists through life18.  Genetics and diet are among the reasons for 

these differences.  In addition to higher prevalence of these diseases, Blacks and 

Hispanics are also more likely to experience uncontrolled hypertension and to be 

unaware of having diabetes19-22.   

 

Among patients with hip fractures, delayed medical evaluations and management 

can lead to delayed stabilization surgery for the fractured hip.  Several reports 

indicates that a major reason for delayed hip stabilization procedures is medical 

evaluation and management of conditions such as chest pain and hypertension23.  

Because Hispanics and Blacks have a higher prevalence of undiagnosed diabetes 

and uncontrolled hypertension,19-22, 24 they may experience delayed surgical 

stabilization of hip fracture. 
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The purpose of this study was to compare preoperative times among Hispanics and 

Blacks versus Whites, using secondary data analysis of a 5% random sample of the 

Medicare claims data from 2001 to 2005.  We hypothesize that race/ethnicity is 

associated with delayed preoperative time. 

 

Methods 

Data Sources  

Medicare insures about 97% of persons 65 years and older in the Unites States and 

archives claims data longitudinally.  Data for a 5% random sample of patients with 

Medicare (Medicare Claims database) was used for this study25, 26.  Claims from 

2001 to 2005 represent the most current data available at the time of the study. 

 

The Medicare Claims database included: 1) Medicare Enrollment (EDB) - a 

database of Medicare beneficiaries’ demographic data including race/ethnicity, age, 

gender and mailing zip code; 2) Medicare Provider Analysis and Review (MEDPAR) 

- Medicare hospital claims information regarding admission type (acute, post acute 

and long term), up to ten diagnoses (ICD-9 codes), procedures and date of 

procedure; and 3) Medicare Carrier files - outpatient Medicare claims from service 

providers which includes information on outpatient visits with up to five diagnosis 

codes (ICD-9-CM) per claim.  The Medicare data was linked to Census 2000 to 

obtain median income per zip code.  Table 2.1 summarizes the variables selected 

for our analyses, a brief definition of each variable, and the data source. 
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We included the first acute admission for closed hip fracture: closed transcervical 

fracture (ICD-9: 820.00, 820.02, 820.03, 820.09); closed pertrochanteric (or 

intertrochanteric) fracture (ICD-9: 820.20, 820.21, 820.22); or closed fracture of 

unspecified part of the neck of the hip (ICD-9: 820.8)27. From 2001 to 2005, 44,684 

persons were identified.   

 

Study Variables 

For these analyses, race/ethnicity (non-Hispanic whites, non-Hispanic blacks and 

Hispanics) was the independent variable.  The primary dependent variable was 

preoperative time, measured as the time in days from admission to surgery.  

Medicare claims data included date of admission and date of procedure, which were 

used to calculate preoperative time.  For example, procedure was performed on the 

same day as admission, or procedure was performed 1, 2, 3, or 3 or more days after 

admission.  Covariates included age, gender, Klabunde’s comorbidity index 28, 

admitting diagnosis (type of fracture) and median income for patient’s mailing zip 

code (see Table 2.1).   
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Table 2.1.  Source of information and definition of variables 

Category/Variable Data Source Definition 

Age Medicare EDB Age at diagnosis in years  

Gender Medicare EDB Male/female  

Race/ethnicity Medicare EDB Non-Hispanic White, black, 

Hispanics and others  

Income Census 2000 Quartiles 

Type of Fractures Medicare Medpar File Admitting diagnosis 

Procedure Medicare Medpar File Internal fixation or arthroplasty  

Comorbidity (during one 

year prior for those admitted 

between 2001 and 2005) 

All Medicare files Klabunde’s index (modified 

Charlson’s score)  

Outcome variables   

Preoperative time Medpar Days from admission to surgery 

(internal fixation or arthroplasty) 

 

 

Data Analyses 

Bivariate analyses were initially performed using ANOVA and Chi square.  A 

generalized linear model was used to examine the association between 

race/ethnicity and preoperative time.  The generalized linear model with negative 

binomial distribution was the best fit among models29.  Analyses were performed 

with and without outliers, and the direction and magnitude of the associations varied 
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minimally.  A p-value less than 0.05 was considered significant.  All analyses were 

conducted using SAS version 9.0 (SAS, Inc., Cary, NC).  

 

 

Results 

The dataset included 44,684 persons admitted to the hospital for acute hip fracture.  

Asians, Native Americans and others (n=954) were excluded because each of these 

group was too small to be analyzed individually.  Of the remaining patients, 3,409 

did not have a stabilizing procedure and were excluded.  Compared to patients 

included in the study (n = 40,321), patients excluded from the study were older, 

were more likely to be male and minority, and had higher comorbidity indices (figure 

2.1). 

 

Figure 2.1.  Flowchart of patients included in the study                                               

 

 

The analysis included 40,321 Hispanics, non-Hispanic Blacks and non-Hispanic 

Whites.  The majority (75.8%) were women, and the average age was 83.4 years 

Included in Analysis 
(n = 40,321) 

First Hip Fracture 
Admitted from 2001 to 

2005 

4,363 Excluded: 
   954 were not Hispanics, blacks or whites  
   3,409 did not have a procedure  
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(ranging from 66 to108 years).  The cohort included approximately 95.4% 

non-Hispanic Whites, 3.4% Blacks and 1.2% Hispanics (Table 2.2).  Bivariate 

analyses revealed that Hispanics with hip fractures were approximately 1 year 

younger than non-Hispanic Whites (P = 0.03).  Hispanics and Blacks were more 

likely to be male (P = 0.0001) and had more comorbidities than non-Hispanic Whites 

(P = 0.01).   

 

Table 2.2.  Demographic and clinical data by race/ethnicity among patients 

with hip fracture 

 White  

(n=38,465) 

Blacks  

(n=1,378) 

Hispanics  

(n=478 ) 

Total 

(n=40,321) 

Age in years (means ± SD)  83.5 ± 7.3 83.4 ± 8.3  82.6 ± 6.5 7.3 ± 83.4  ٭ 

Women (%)  76.1 72.4 † 73.0 76.0 

Median income (means ± SD)  43,825 ± 

16,356 

33,749 ± 

 ٭  12,904

32,900 ± 

 ٭ 14,168

 43,360 ± 

16,367 

Comorbidity (%)  

   0 

   1 

   2 

   >3 

 

45.5  

26.7 

14.9 

12.8 

† 

42.7 

23.6 

15.1 

18.5 

† 

41.2 

24.6 

17.2 

17.0 

 

44.6 

26.8 

15.0 

13.6 

Type of fractures   

   Transcervical fracture 

   Pertrochanteric fracture 

   Unspecified part of the 

 

20.6 

35.6 

43.8 

† 

21.3 

32.2 

46.4 

† 

16.7 

47.7 

35.6 

 

20.6 

35.6 

43.8 
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femoral neck) 

Surgical stabilization (%)  

  Internal fixation 

  Arthroplasty 

 

61.7 

38.3 

† 

56.8 

43.2 

 

65.9 

34.1 

 

61.6 

38.4 

% of patients with surgery 

performed on  

   Day of admission   

   1 day after admission day   

   2 days after admission day   

   3 days and after           

 

 

26.5 

48.1 

15.0 

10.3 

† 

 

20.9 

41.5 

20.0 

17.6 

† 

 

18.8 

41.6 

20.1 

19.4 

  

 

26.3 

47.7 

15.3 

10.7 

   .P < 0.05 by ANOVA, † P < 0.05 by Chi-square (Whites is the reference group) ٭

 

In the hospital, both Hispanics and Blacks experienced longer preoperative times 

than Whites.  The average (mean) number of days to surgery was 1.2 for 

non-Hispanic Whites, 1.6 for Blacks and 1.7 for Hispanics (p<0.01).  Nearly all 

non-Hispanic Whites (89.6%) underwent a surgical stabilization procedure within 2 

days after admission, compared to only 82.4% of Blacks and 80.5% of Hispanics.   

 

Table 2.3 presents the bivariate and multivariate analyses for preoperative time.  

Hispanics and Blacks still had longer times to surgery than non-Hispanic Whites 

after adjusting for age, gender, zip code median income, type of fracture and 

Klabunde’s comorbidity index.  Subgroup analysis of Hispanics versus Blacks 

showed that time to surgery was not different between these two groups. 
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Table 2.3.  The association between pre-operative time (in days) and 

demographic and clinical characteristics  

 Regression coefficients 

 Unadjusted coefficients  

(95% CI)  

Adjusted coefficients * 

(95% CI) 

Hispanics vs non-Hispanic Whites 0.44 (0.35 , 0.62) 0.55 (0.36 , 0.74) 

Blacks vs non-Hispanic Whites 0.35 (0.27 , 0.43) 0.32 (0.22 , 0.43) 

Age (in decade) -- -0.01 (-0.03 , 0.02) 

Men vs Women -- 0.10  (0.06 , 0.14) 

Klabunde’s index 

   1 vs 0 

   2 vs 0 

   >3 vs 0 

 

-- 

 

0.17 (0.13 , 0.21) 

0.29  (0.24 , 0.34) 

0.43 (0.37 , 0.48) 

Diagnoses (ref group: unspecified part of 

the femoral neck) 

   Transcervical fracture 

   Pertrochanteric fracture 

 

 

-- 

 

 

-0.01 (-0.04 , 0.04) 

-0.11 (-0.14 , -0.07) 

Income (ref= lowest quartile) 

 Second  

 Third 

   Highest 

 

 

-- 

 

-0.05 (-0.10 , 0.01) 

-0.03 (-0.07 , 0.02) 

0.05 (-0.01 , 0.10) 

* Patients admitted in 2001 were excluded from the multivariate analysis because they do not have 

information on comorbidity. 

 

Conclusion 



19 

We found delayed surgery to be more prevalent among minorities.  Several 

previous investigations have demonstrated that delayed surgical stabilization after 

hip fracture is associated with subsequent complications ranging from decubitus 

ulcers to thromboembolism and subsequent pulmonary emboli and death3.  We 

suspect that the approximately one half-day delay among minorities is associated 

with more complications related to longer periods of preoperative bed rest.  The 

clinical impact of this half-day delay should be the focus of future studies.   

 

One explanation for the longer preoperative time might be that preoperative 

management took longer for minorities, due to higher prevalence of undiagnosed 

and uncontrolled medical conditions19,24,30.  Consequently, while optimal 

preoperative management of these comorbidities might have taken longer, such 

control is recommended to reduce risks of perioperative and postoperative cardiac 

complications2,3,24,31.  To address the problem of delayed surgery because of 

undiagnosed medical conditions, minority patients may need better access to 

primary care providers who could diagnose and manage these medical problems in 

general and prior to sustaining the hip fracture.   

 

Another potential explanation for disparities in preoperative time may be delayed 

transportation to the hospital.  The Institute of Medicine reports that minorities 

experience difficulty with transportation to medical care facilities17.  While delayed 

transportation has not been reported as a cause of delayed surgery after hip 

fracture, a few hours' delay in transportation following a hip fracture in the morning 
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could mean an afternoon admission, thereby delaying testing and preoperative 

evaluation until the next day.  Future examination of the impact of delayed 

transportation on delayed surgery can lead to remedial measures.   

 

Addressing delayed surgery among minorities will have benefits beyond reducing 

morbidity directly related to delayed preoperative time.  Other benefits could include 

expediting access to rehabilitation activities, critical in restoring mobility2,32, reduced 

length of hospital stay and reduced hospitalization costs3. 

 

In our sample, minorities were more likely to be male and had more comorbidities.  

Our analyses adjusted for these differences, yet the longer preoperative time 

among minorities persisted even after adjusting for these and other covariates. 

 

Advantages of using the Medicare Claims data for analyses include access to a 

large dataset that allows for adjustment for multiple covariates, and the fact that the 

data reflect current trends in heath care utilization among older Americans and the 

current ethnic diversity of the U.S. population. However, several potential limitations 

should be recognized.  Limitations of the dataset could include coding errors 

associated with use of ICD-9 coding, although ICD-9 coding for hip fracture has 

been shown to be reliable33,34.  Another limitation is the low number of Hispanics 

and non-Hispanic Blacks in our sample, which may have underpowered some 

analyses in this study.  It is likely that fewer Hispanics are qualified for Medicare due 

to lack of adequate documentation of work history, and the lower average age of 
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Hispanics in the U.S.  In addition, a relatively low sensitivity in identification of 

Hispanics and non-Hispanic Blacks using the race/ethnicity variable in the Medicare 

dataset may be a factor.  However, Arday, et al. reported improved sensitivity in 

race/ethnicity coding in recent years35.  Overall, the percent of minorities identified in 

our study is consistent with that identified by previous studies33,34. 

 

In summary, our findings suggest potential health disparity, indicated by longer time 

to surgery among minorities.  Addressing this delay could lead to improved recovery 

rates for older minorities, and presents an opportunity to better serve a segment of 

the population which is expected to grow rapidly in the coming years.  
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 Chapter 3  

Racial/Ethnicity and Outpatient rehabilitative care after Discharge home from 

Hip Fracture Hospitalization 

Introduction 

In addition to timely hip stabilization, restoring mobility and independent living for 

patients with hip fracture requires appropriate rehabilitation36,37.  In this chapter we 

will examine the impact of race/ethnicity on rehabilitation after discharge home.  

 

Hip fracture is associated with high morbidity, particularly the inability to walk.  The 

CDC reports that about 50% of patients with hip fracture never regain their former 

functionality38.  Complications or poor recovery can lead to long term loss of mobility 

and independence, resulting in nursing home placement.   

  

Rehabilitation is critical in restoring mobility, especially post-hospital 

rehabilitation5-8,10, which can take place in inpatient care settings such as inpatient 

rehabilitation facilities and skilled nursing facilities (SNF) or in outpatient settings, 

which can include outpatient therapy and home health care9,11,12.  Among patients 

discharged home after hip fracture hospitalization, more than 90% need help with 

one or more activities of daily living (ADL): feeding, dressing, ambulation, toileting, 

bathing, transfer, continence, grooming and communication13.  Kane et al. have 

shown that rehabilitation by home health care is associated with remarkable 

recovery in ADL14.   
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Minorities (Hispanics and non-Hispanic Blacks) have higher rates of discharge 

home after hip fracture hospitalization11,12 than non-Hispanic Whites and may be 

more at risk for suboptimal recovery without optimal outpatient rehabilitative care, 

because these same minorities are also reported to have lower access to outpatient 

care in general17,39.  The combination of discharge home and lack of rehabilitation 

(which we term discharge home to self care) may in fact constitute the mechanism 

of racial disparity in hip fracture.  We hypothesized that minorities (Hispanics and 

non-Hispanic Blacks) have higher rates of discharge home to self care without 

outpatient rehabilitative care than non-Hispanic Whites.   

 

Methods 

To test this hypothesis, we compared the rates of discharge home to self care 

(without outpatient rehabilitative care) among minorities (Hispanics and Blacks) and 

non-Hispanic Whites after hip fracture hospitalization by conducting a secondary 

data analysis of the 5% random sample of Medicare claims data from 2001 to 2005. 

 

Data Sources 

Data used in this study were derived from the Medicare claims data25, a 5% random 

sample of patients with Medicare.  This 5% random sample was derived from 

longitudinal claims of patients insured by Medicare insurance, which provides 

medical insurance coverage for about 97% of adults aged 65 and older in the United 

States25,26.  Claims from 2001 to 2005 represent the most current data available at 

the time of the study.   
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The data sample includes: 1) Medicare Enrollment (EDB) - a database of Medicare 

beneficiaries’ demographic data including race/ethnicity, age, gender, receiving 

states assistance and mailing zip code; 2) Medicare Provider Analysis and Review 

(MEDPAR) - Medicare hospital claims information regarding admission type (acute, 

post acute and long term), up to ten diagnoses (ICD-9 codes), procedure, date of 

procedure, length of hospital stay and discharge disposition; and 3) Medicare 

Carrier files - outpatient Medicare claims from service providers which includes 

information on outpatient visits with up to five diagnosis codes (ICD-9-CM) per claim.  

The Medicare data is linked to Census 2000 to obtain socioeconomic data such as 

median income per zip code.  Table 3.1 defines the variables selected for our 

analyses and provides the data source. 
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Table 3.1.  Variable sources and definitions 

 Data Source Definition 

Independent variable 

Race/ethnicity Medicare EDB Non-Hispanic White, black and Hispanic  

Covariates 

Age Medicare EDB Age at diagnosis (in four age groups)  

Gender Medicare EDB Male/female  

Receipt of state assistance Medicare EDB Medicare part B paid for by state 

Income Census 2000 Quartiles 

Comorbidity (during the 

prior year for persons 

admitted 2002 - 2005) 

All Medicare files Modified Charlson’s score  

Type of fractures  Medpar Admitting diagnoses (ICD-9 codes) 

Year of admission Medpar Derived from date of admission 

Surgical procedure Medpar  Internal fixation, arthroplasty or none 

Length of stay Medpar From admission to discharge from the hospitals 

Dependent variable 

Discharge home to self 

care versus others 

Medpar Discharge home to self care versus  

discharged home health care organization or 

outpatient therapy or continued institutional care 

(inpatient rehabilitation, SNF, NH, long term care 

and hospice) 
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We included the first acute admission for closed hip fracture: closed transcervical 

fracture (ICD-9: 820.00, 820.02, 820.03, 820.09); closed pertrochanteric fracture 

(ICD-9: 820.20, 820.21, 820.22); or closed fracture of unspecified part of the neck 

(ICD-9: 820.8)27 from 2001 to 2005.  After excluding patients without a valid 

discharge disposition and repeat admissions, 44,684 were identified.  Of these, 

10,481 were excluded: 954 were not Hispanic, non-Hispanic Black or non-Hispanics 

White; and 9,454 were not admitted from the community or did not survive to 

discharge.  Our final sample consisted of 34,203 patients. 

 

 

 

Figure 3.1.  Flowchart of patients included in the study    

 

 

Variables   

The independent variable was race/ethnicity (see Table 3.1 for variables).  The 

primary dependent variable was discharge home to self care with no outpatient 

10,481 Excluded: 
   954 were not Hispanic, black or white 
   9,454 were not admitted from 

community or died prior to discharge 

Included in Analysis
(n = 34,203) 

First Hip Fracture Admitted 
from 2001 to 2005 

(n = 44,684) 
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rehabilitative care, i.e., patient had no arrangement for further rehabilitative care at 

the time of discharge home.  Besides discharge home to self care, Medicare 

hospital discharge settings include: discharge home to home health care 

organization/outpatient therapy, discharge to inpatient rehabilitation, discharge to 

skilled nursing facilities (SNF), discharge to nursing home (NH), discharge to long 

term care, or discharge to hospice. 

 

Covariates included age, gender, Klabunde’s comorbidity index28, admitting 

diagnoses (type of fracture), stabilization procedure, length of hospital stay, zip 

code median income and “receipt of state assistance” (see Table 3.1).  The 

Klabunde’s comorbidity index is an adaptation of the Charlson’s comorbidity index 

for use with administrative databases28.  The following comorbidities were included 

in the Klabude’s index: diabetes, chronic pulmonary disease, congestive heart 

failure, cerebrovascular disease, peripheral vascular disease, paralysis, acute 

myocardial infarction, old myocardial infarction, moderate or severe renal disease, 

ulcer disease, dementia, rheumatologic disease, liver diseases and AIDS28.  The 

index was classified into none, one, two, or more than two in logistic regression 

analyses.  “Receipt of state assistance” indicates persons with very low income, 

who receive financial assistance from their state government to pay for Part B 

Medicare premium40 and includes individuals with Medicaid.   

 

Data Analyses 

Descriptive and bivariate analyses were initially performed using ANOVA and 
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chi-squared tests.  Multiple logistic regression was used to examine the association 

between race/ethnicity and discharge home to self care.  Hosmer and Lemeshow 

goodness-of-fit tests were conducted to assess the fit of the logistic regression 

models.  A p-value < 0.05 was considered significant.  All analyses were conducted 

using SAS version 9.0 (SAS, Inc., Cary, NC).  The study was approved by the 

institutional IRB. 

 

Results 

We studied 34,203 patients discharged after hip fracture hospitalization between 

2001 and 2005.  Most (75.8%) were women, and the average age was 83.0 years 

(range 66-108).  The cohort included approximately 95.3% non-Hispanic Whites, 

3.5% non-Hispanic Blacks, and 1.3% Hispanics (Table 3.2).  Hispanics and 

non-Hispanic Blacks were more likely than non-Hispanic Whites to be male (p=0.02).  

Among all patients, 12.0% were discharged home; however, more Hispanics 

(28.8%) and non-Hispanic blacks (17.2%) were discharged home than 

non-Hispanic whites (11.6%).  Among all patients discharged home, 52% were 

discharged home to self care (Table 2).  Again, more Hispanics (16.4%) and 

non-Hispanic blacks (8.7%) than non-Hispanic whites (5.9%) were discharged 

home to self care.    

 

Table 3.2.  Demographic and discharge data by race/ethnicity  

 Hispanics  

(n = 438) 

Blacks  

(n = 1,190) 

White  

(n = 32,575) 

Total 

(n=34,203) 



29 

Age (mean and SD in years) 7.3 ± 82.9  7.2 ± 83.0 8.5 ± 83.1 6.4 ± 82.3 ٭ 

Women † 73.1 73.3 76.0 75.8 

Receiving state assistance † 45.2 59.4 13.8 15.5 

Median income (mean and SD in dollars)  

 ٭

32,159 ±  

14,085 

33,286 ± 

12,416 

43,7276 ± 

16,408 

 43,224 ± 

16,417 

Klabunde’s comorbidity index † 

   none 

   1 

   2 

   >3  

 

46.4 

25.9 

14.7 

13.0 

 

45.7 

23.2 

15.9 

15.2 

 

51.0 

26.2 

12.8 

10.1 

 

50.8 

26.2 

12.9 

10.2 

Diagnoses † 

   Transcervical fracture (820.0X)  

   Pertrochanteric fracture (820.2X)  

   Unspecified fracture (820.8) 

 

21.6 

30.9 

47.5 

 

17.4 

45.7 

37.0 

 

20.3 

34.9 

44.9 

 

20.3 

34.9 

44.9 

Procedure performed  † 

   Arthroplasty   

   Internal fixation 

   No procedure 

 

32.2 

61.0 

6.9 

 

38.0 

51.4 

10.6 

 

36.3 

57.5 

6.2 

  

36.3 

57.3 

6.4 

Length of stay (mean and SD in days)4.5 ± 6.4  4.4 ± 6.4 7.1 ± 7.5 5.5 ± 7.3  ٭ 

Discharge † 

   Home to self care     

   home to home health or outpatient 

therapy  

   Inpatient rehabilitation facilities 

   Skilled nursing facilities 

 

16.4 

12.3 

24.4 

42.2 

4.3 

 

8.7 

8.5 

25.1 

52.4 

5.3 

 

5.9 

5.7 

23.4 

60.7 

4.3 

 

6.2 

5.8 

23.5 

60.1 

4.4 
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   Others 

   Cells are in percent unless otherwise specified.  ٭ indicates p < 0.05 by non-parametric comparisons 

(Kruskal-Wallis test).   † indicates p < 0.05 by Chi-square. 

 

Next, we examined the association between race/ethnicity and discharge home to 

self care and found a significant association between race/ethnicity and discharge 

home to self care.  Hispanics had about three-fold higher odds of being discharged 

home to self care than did non-Hispanic Whites [OR and 95% CI: 3.1 (2.4, 4.1)] in 

bivariate analysis.  This higher odds of being discharged home to self care among 

Hispanics persisted in logistic regression after adjusting for age, gender, year of 

admission, type of fracture, procedure, income, state assistance, hospital length of 

stay and Klabunde’s index [OR and 95% CI: 3.2 (2.1, 4.8)].   

 

Non-Hispanic Blacks had 50% higher odds of discharge home to self care than did 

non-Hispanic Whites.  In logistic regression, OR and 95% CI were 1.5 (1,2, 2.9) in 

bivariate analysis, and 1.4 (1.0, 2.0) in multivariate analysis, adjusting for age, 

gender, year of admission, type of fracture, procedure, income, state assistance, 

hospital length of stay and Klabunde’s index.   

 

Conclusion 

We observed higher rates of discharge home to self care among Hispanics and 

Blacks than among whites.  This higher rate of discharge home to self care persisted 

after adjusting for covariates.  This difference was not due to a lower rate of 

receiving outpatient rehabilitative care (either home health care or outpatient 
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therapy) among patients discharged home, but rather to higher rates of discharge 

home among minorities.  The higher rate of discharge home without outpatient 

rehabilitation is troubling, given the critical role of post-hospital rehabilitation in 

functional recovery among patient discharged home.  Kane et al. have 

demonstrated much higher ADL recovery among patients discharged hone with 

rehabilitation than in those discharged home without rehabilitation4.   

  

One explanation for the higher rate of discharge home among minorities may be the 

family structures and cultural perceptions of minorities.  Minorities (Hispanics and 

Blacks) tend to have larger families with more children to serve as caregivers for 

older patients recovering from illnesses39.  Also, minorities report less favorable 

perceptions of alternative discharge settings such as nursing facilities than do family 

members of white patients39.    

 

Although we had no information on functional status among minorities at discharge, 

given the high level of ADL dependency at the time of discharge in patients with hip 

fracture13,14, and the suboptimal functional recovery among patients discharged 

home without rehabilitative care14, the high rate of discharge home to self care 

among Hispanics and non-Hispanic Blacks suggests suboptimal conditions for 

functional recovery.  Further studies are needed to address this concern.  In 

particular, studies examining outcomes in minorities discharged home with and 

without rehabilitative care will provide data useful in designing policies to ensure 

their optimal functional recovery.   



32 

  

Known barriers to improving outpatient care among minorities include language or 

cultural barriers in seeking care (among Hispanics) and lack of transportation17.  

Other contributors may include low income and lack of adequate understanding of 

the critical role of rehabilitation.  These barriers are likely to limit efforts to increase 

outpatient care for minorities, while enhanced rehabilitative care is necessary to 

optimize functional recovery among these minorities after discharge home from hip 

fracture hospitalization. 

  

Providing optimal outpatient rehabilitative care among minorities will not only 

facilitate their recovery, but also provide a model for future rehabilitative programs 

for patients with other chronic conditions. 

 

Advantages and limitations of the analysis 

Using Medicare Claims data for analyses allows access to a large dataset that 

permits adjustment for multiple covariates and reflects both current trends in heath 

care utilization among older Americans and the present ethnic diversity of the U.S. 

population. Limitations of the dataset include possible coding errors associated with 

use of ICD-9 coding, although ICD-9 coding for hip fracture has been shown to be 

reliable33,34.  The low number of Hispanics and non-Hispanic Blacks in our sample 

may have underpowered some analyses in this study.  Fewer Hispanics may be 

qualified for Medicare due to lack of adequate documentation of work history and 

the lower average age of Hispanics in the U.S.  In addition, a relatively low sensitivity 
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in identification of Hispanics and non-Hispanic Blacks using the race/ethnicity 

variable in the Medicare dataset may be a factor.  However, Arday, et al. reported 

improved sensitivity in race/ethnicity coding in recent years35.  Additional limitations 

for this study include those associated with cross-sectional and retrospective 

studies and inability to compare other factors impacting discharge. Overall, the 

percent of minorities identified in our study is consistent with that identified by 

previous studies34,35. 

  

In summary, our findings suggest higher rates of discharge home without 

rehabilitative care among Hispanics and Blacks (than Whites) after hip fracture 

hospitalization, and represent an opportunity to improve health care for minorities 

with hip fracture.  

This was accepted for publication in Archive of Physical Medicine and 
Rehabilitation (in press) and reproduced with their kind permission 
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Chapter 4  

The impact of osteoarthritis on rehabilitation for persons with hip fracture  

Introduction 

The previous two chapters describe minority status as a risk factor for poor 

outcomes after hip fracture, demonstrating that minorities experience prolonged 

preoperative times and low rates of outpatient rehabilitation.  This chapter presents 

an example of a different kind of risk factor for poor outcomes: one associated with 

comorbidity.  The following study examines the impact of osteoarthritis (OA) on 

rehabilitation outcomes after hip fracture in subacute inpatient rehabilitation facilities.  

Findings are relevant to current and future payment systems for inpatient 

rehabilitation. 

 

While few studies have examined the impact of OA as a comorbid condition, we 

previously reported that OA adversely impacted functional recovery among stroke 

patients and prolonged inpatient rehabilitation stays41.  Because delayed functional 

recovery increases length of stay and associated costs for rehabilitation, we must 

gain a better understanding of the impact of OA as a comorbid condition on recovery 

from acute illnesses.  In particular, such investigations will also inform future 

payment policy. 

 

In 2002, the Centers for Medicare and Medicaid Services changed reimbursement 

for rehabilitation hospitalization from fee-for-service to a prospective payment 

system (PPS).  PPS reimburses rehabilitation services based on Case-Mix Groups.  
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Although PPS allows for increased reimbursements in the case of certain 

comorbidities, these do not include OA.  The Centers for Medicare and Medicaid 

Services are currently encouraging research on the impact of arthritis among 

persons with disabilities.   

  

The purpose of this study was to examine the impact of osteoarthritis as a comorbid 

condition during and after rehabilitation of hip fracture patients.  Among elderly 

patients undergoing rehabilitation, hip fracture is an important cause of morbidity 

and mortality.  In 1997, the attributable cost of just one hip fracture was 

approximately $81,000; the estimated cost of all hip fractures in the U.S. for that 

year was $20 billion42.  Prevalence of hip fracture increases with age43, as does the 

prevalence of osteoarthritis.  Osteoarthritis can interfere with such rehabilitation 

activities as range of motion and strengthening exercises, potentially delaying 

functional recovery and increasing length of stay among patients, including those 

with hip fractures.  We hypothesized that osteoarthritis would be associated with 

longer inpatient rehabilitation stays and impaired functional recovery after a hip 

fracture.  Examining the impact of osteoarthritis on length of rehabilitation stay and 

functional recovery (FIM ratings at discharge and follow up, functional gain and 

percent discharged to home) will provide information necessary to evaluate and 

refine the prospective payment system for rehabilitation.     

 
Methods 

This is a retrospective cohort analysis of the Uniform Data System for Medical 

Rehabilitation (UDSMR) database.  The UDSMR is the largest national registry of 
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standardized information on medical rehabilitation inpatients in the United 

States44,45.  The UDSMR database includes demographic variables, up to eight 

diagnoses (ICD-9 codes), length of stay (LOS), discharge setting and performance 

on a standardized measure of basic daily living skills, the Functional Independence 

Measure (FIM InstrumentTM).  Detailed information on the UDSMR has been 

published elsewhere and is also available at the web site www.udsmr.org.   

 

The FIM instrument serves as an interdisciplinary indicator of the severity of 

disability as defined by the World Health Organization.  The FIM instrument includes 

18 items in two domains: motor and cognitive (see table 4.1).  The motor domain 

includes six items assessing self-care, two items assessing sphincter control, three 

items assessing transfers and two items assessing locomotion.  The cognitive 

domain includes two items assessing communication and three items assessing 

social cognition.  The rating of individual items focuses on the amount of assistance 

needed by the person to complete the activity being evaluated, with a rating of 1 

equaling "complete dependence" and a rating of 7 equaling "complete 

independence."  Total possible FIM ratings range from 18 to 126.   

 

Table 4.1. Items Included in FIM Instrument: Domains & Subscales 

Motor Domain Cognitive Domain 

Self-care Communication 

A. Eating N. Comprehension 

B. Grooming O. Expression 
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C. Bathing Social cognition 

D. Dressing upper body P. Social interaction 

E. Dressing lower body Q. Problem solving 

F. Toileting R. Memory 

Sphincter control  

G. Bladder management  

H. Bowel management  

Transfer  

I. Bed, chair, wheelchair  

J. Toilet  

K. Tub, shower  

Locomotion  

L. Walk/wheelchair  

M. Stairs  

Scoring 

Independence 7 – complete independence (timely, safely)

 6 – modified independence (device) 

Modified dependence 5 – supervision 

 4 – minimal assistance (subject 75%+) 

 3 – moderate assistance (subject 50%+) 

 2 – maximal assistance (subject 25%+) 

Complete dependence 1 – total assistance (subject 0%+) 
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Facilities contributing to the UDSMR follow a standard protocol to collect and submit 

information.  Using the UDSMR protocol, the FIM instrument was administered to 

persons receiving inpatient medical rehabilitation within 72 hours of both admission 

and discharge.  Follow-up data were collected by telephone interview 80 to 180 

days after discharge by the National Follow-Up Services.  The interrater reliability 

and stability of the FIM information collected at discharge and follow-up range from 

0.79 to 0.99 using the intraclass correlation approach46,47. 

 

Overview of the analysis.   

Data from the UDSMR were analyzed for patients admitted to inpatient rehabilitation 

facilities between 1994 and 2001 following a hip fracture.  Each patient had a 

primary diagnosis for admission and up to seven other diagnoses.  Using all 

diagnoses, we identified patients who received inpatient rehabilitation after a hip 

fracture with and without comorbid osteoarthritis (ICD-9 codes: 715.0-715.99, 

721.0-721.99, and 724.0-724.99).   

 

Our predictor variable was the presence of osteoarthritis.  Confounding variables 

were age, gender, race/ethnicity (non-Hispanic white verses non-white), admission 

FIM ratings, total hip arthroplasty, other comorbidities (none, 1-3, and more than 

3)48 and time to follow up.    
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Outcome Measures.   

Primary outcomes were FIM ratings at discharge and follow-up, rehabilitation gain, 

length of rehabilitation stay, and percent of patients discharged to home.  "Weekly 

Rehabilitation gain" was defined as the average weekly gain in FIM ratings while in 

rehabilitation - average of individual gain {[(discharge FIM – admission FIM)/length 

of stay]*7} 48.  A positive change in ratings indicated better functional status, and a 

negative change indicated worse functional status.  "Living Setting" collected at 

discharge from medical rehabilitation was dichotomized into discharge home versus 

not home.  "Length of Stay" was calculated as the total number of medical 

rehabilitation days.  When a patient was transferred to an acute care hospital and 

returned to the initial rehabilitation service within 30 days, we counted only those 

days the patient was on the rehabilitation service.   

  

Patients were excluded if the following variables were missing: age at admission, 

length of stay, admission FIM ratings, discharge FIM ratings, or follow up interview. 

 

Statistical Analyses.   

Descriptive and summary statistics were performed for demographic characteristics 

and outcomes.  Kruskal Wallis equality of population rank tests were performed to 

compare mean FIM ratings (admission, discharge and follow-up), rehabilitation gain 

and length of rehabilitation stay between patients with and without OA.  Multiple 

linear regressions were performed to examine associations between OA and FIM 

ratings, rehabilitation gain, and length of rehabilitation stay, adjusted for appropriate 
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covariates (see legend for table 4).  Multiple logistic regression was performed to 

examine associations between OA and rate of going home, adjusted for appropriate 

covariates.  Analyses were performed using Stata (Stata Corporation, version 7.0). 

 

Results 

We studied 13,394 older patients (age 65 and above) receiving inpatient 

rehabilitation services after a hip fracture and having follow up data; of these, 1,953 

had a diagnosis of osteoarthritis.  Patients with osteoarthritis were older by 0.6 years 

(likely not clinically older).  They were also more likely to be female and from an 

ethnic minority.   

 

Baseline characteristics are presented in table 4.2, and bivariate analyses of 

outcomes in table 4.3.  The duration of rehabilitation stay was longer for patients 

with osteoarthritis.  Patients with osteoarthritis had similar mean FIM ratings at 

admission; however, they had higher mean FIM ratings at discharge.  At follow-up, 

FIM ratings were similar between patients with and without osteoarthritis.  

Rehabilitation gain (mean weekly gain in FIM ratings) was 11.8 points for patients 

with osteoarthritis and 11.9 for those without osteoarthritis.  Percent discharged to 

home were not different between the two groups. 
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Table 4.2.  Characteristics of patients with and without osteoarthritis (OA) 

admitted to rehabilitation facilities after a hip fracture 

      OA (n=1,953)   Non-OA (n=11,441) 

Age (means ± SD) 80.7 ± 7.2 80.1 ± 7.1 

Gender (% female) 81.9 76.1 

Ethnicity (%) 

   Non-Hispanic white 

   Non-Hispanic black 

   Hispanic 

   Other 

 

84.5 

4.0 

8.9 

2.6 

 

91.1 

3.2 

2.2 

3.5 

Comorbidity (%)*   

      0 2.5 3.8 

      1-3 41.9 44.1 

      >3 55.6 52.2 

*The number of comorbidity does not include OA. 
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Table 4.3.  Bivariate analyses of outcomes 

      OA (n=1,953)   Non-OA 

(n=11,441) 

P-value 

FIM ratings on admission 73.9 ± 14.7 73.5 ± 14.9 0.32 

Weekly rehabilitation gain 10.9  ±  10.8 10.8  ±  10.8 0.15 

FIM ratings at discharge 98.2 ± 17.6 96.4 ± 18.3 <0.01 

FIM ratings at follow up 107.0 ± 18.4 106.5 ± 18.7 0.39 

Percent discharged to home 81.3 82.2 0.34 

Length of Stay [Median (Range)] 

                         [Means ± SD] 

16 (1 to 107) 

18.1 ± 10.0 

15 (1 to 101) 

16.5 ± 8.9 

 

<0.01 

Days to follow-up [Median (Range)] 

                              [Mean ± SD] 

89 (80 to 178) 

92.1 ± 12.3 

89 (78 to 180) 

91.2 ± 12.1 

 

 

Comparisons were performed using Kruskal Wallis equality of populations rank test. 

 

The results of the multiple regression analyses are presented in table 4.4. The 

adjusted mean length of stay was 1.4 days longer among patients with osteoarthritis.  

Discharge FIM ratings among patients with osteoarthritis were approximately 2.4 

points higher on average than for patients without osteoarthritis.  Because the 

length of stay was also longer in patients with osteoarthritis, the rehabilitation gain 

per week was similar for the two groups.  The mean FIM ratings for both groups 

were similar at follow-up assessment.  The percent of patients discharged to home 

were not different in the adjusted analyses (data not shown).   
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Table 4.4  Multiple linear regression coefficients associated with OA  

 
 Coefficients 95% CI P-value 

Admission FIM* 0.9 0.3  ,  1.6 <0.01 

   Motor domain  0.2 -0.2  ,  0.7 0.3 

   Cognitive domain 0.7 0.4  ,  1.1 <0.01 

Discharge FIM* 2.4 1.6  ,  3.3 <0.01 

   Motor domain  1.6 1.0  ,  2.3 <0.01 

   Cognitive domain 0.8 0.5  ,  1.1 <0.01 

Weekly rehabilitation gain* * 0.1 -0.3  ,  0.5 0.6 

Follow up FIM† -0.1 -0.8  ,  0.6 0.7 

   Motor domain  -0.1 -0.7  ,  0.5 0.8 

   Cognitive domain 0.1 -0.1  ,  0.3 0.2 

Length of stay* * 1.4 1.0  ,  1.8 <0.01 

* This analysis adjusted for age, gender, race (white Vs nonwhite), comorbidity and total hip 

replacement (n=13,256).  * * This analysis adjusted for age, gender, race, comorbidity, total hip 

replacement and admission FIM (n=13,256).  † This analysis adjusted for age, gender, race/ethnicity, 

comorbidity, total hip replacement, discharged FIM ratings and time to follow up (n=12,919).   

 

Conclusion 

Our results indicated that osteoarthritis was associated with a longer length of stay 

(mean = 1.4 days) and  higher levels of functional independence (FIM ratings) at 

discharge among patients admitted for rehabilitation after a hip fracture, after 

controlling for age, gender, race/ethnicity, total hip replacement and comorbidity.  

Although patients with osteoarthritis had statistically higher FIM ratings at discharge, 

the difference might not be clinically meaningful.  
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The small increase in FIM rating was presumably due to longer mean length of stay 

for patients with osteoarthritis.  When rehabilitation gain was calculated as the rate 

of FIM change per week, there was no difference between those with and without 

osteoarthritis.  Any gain in functional skills resulting from the higher discharged FIM 

ratings and the increased length of stay for patients with osteoarthritis appears to 

have been lost at follow-up.  Therefore, the longer length of stay probably resulted in 

equitable functional recovery at follow up.   

 

The data reported in this study were from 1994 to 2001, during which time 

rehabilitation was covered under a fee-for-service payment system, prior to 

implementation of the prospective payment system (PPS).  In 2002, the Centers for 

Medicare and Medicaid Service (CMS) began providing rehabilitation payment via 

PPS.  While PPS reimbursements are increased for some comorbidities, no 

adjustment is made for arthritis.   

 

Our findings show that, prior to the introduction of PPS, persons with osteoarthritis 

who sustained a hip fracture experienced a longer (probably justifiably so) inpatient 

rehabilitation stay than those without osteoarthritis.  Under PPS, such patients are 

more likely to be discharged before they are fully functional, since PPS pays for the 

same length of stay, whether or not a patient has osteoarthritis.  A trend towards 

shorter length of stay has been observed by Ottenbacher and colleagues: from 

1994 to 2001, in all groups undergoing inpatient rehabilitation48.  The trend in length 
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of stay under PPS and its impact on functional recovery among those with and 

without comorbid osteoarthritis is currently under investigation.  The impact of PPS 

on functional recovery is an area of active investigation and has implications for 

future health policy. 

    

Past studies on the impact of different comorbid conditions on functional status, 

living setting and survival have yielded varying results49-52.  In our investigation of 

the impact of osteoarthritis after stroke rehabilitation, we hypothesized that pain 

may contribute to delayed functional recovery41.  In this study, after hip fracture, the 

longer length of stay positively impacted functional recovery at discharge, but was 

justified for preserving equitable functional recovery at follow up. 

 

A strength of our study is the large sample size, which allowed us to perform multiple 

regression analyses adjusting for covariates.  However, this large sample size can 

also be a limitation: the statistically significant difference in FIM ratings at discharge 

may not have meaningful clinical significance.  Another constraint is the use of 

ICD-9-CM codes which tends to underreport comorbidity and lower the power of the 

study, and to allow misclassification of patients into either “with osteoarthritis” or 

“without osteoarthritis” cohort, but systematic bias was not suspected53.  Also, the 

current database does not indicate which sites are affected by osteoarthritis and 

therefore we could not compare the impact of upper versus lower extremity 

osteoarthritis.  
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Other limitations include those associated with analyzing a large database.  The 

sociodemographic information in the UDSMR database is obtained from medical 

records, performance-based observation and self-reports.  While the consistency of 

the information collection process has been examined46,47,54, the possibility of 

coding and reporting errors exists.  Lastly, due the lack of acute-care hospitalization 

data, a priority for our future research is linking the UDSMR database with Medicare 

files containing information on acute care.  This process will help define the sample 

and allow comparisons to cases not in the UDSMR database.   

 

In summary, among patients receiving rehabilitation services after hip fracture, a 

diagnosis of osteoarthritis is associated with longer lengths of stay, but similar rates 

of rehabilitation gain and discharge disposition as patients without osteoarthritis.  

The prospective payment system for inpatient rehabilitation facilities, implemented 

after the data for this study were collected, should be monitored carefully to 

determine if the anticipated reductions in length of stay will have a different impact 

on functional outcomes for persons with osteoarthritis and other comorbidities. 

 

 

This has been published (Nguyen-Oghalai TU, Ottenbacher KJ, Granger CU, 
Goodwin JS (2006). The impact of osteoarthritis on rehabilitation of persons 
with Hip Fracture.  Arthritis Rheum (Arthritis Care and Research); 55 (6): 
920-924) and was reproduced with permission with their kind permission 
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Chapter 5  
Discharge Setting for Patients with Hip Fracture: 

Trends from 2001 to 2005 

Introduction 

In the last chapter, we discussed outcomes for patients with hip fracture and 

osteoarthritis prior to implementation of the Medicare Prospective Payment System 

(PPS).  In this chapter, we examine the impact of PPS implementation on subacute 

care (including inpatient rehabilitation) after hip fracture.  

 

The delivery of health services to patients with hip fracture has changed since the 

early 1980s with the implementation of the Medicare Prospective Payment System 

(PPS), the growth of managed care, and medical advances in surgery and 

rehabilitation55-57.  Following acute care hospitalization, patients may be discharged 

to inpatient medical rehabilitation in hospitals or to rehabilitation centers, skilled 

nursing facilities (SNFs), or long-term nursing homes / hospitals / hospice58,59.   

Patients may also be discharged home with home health services including 

out-patient therapy, or they may be sent home with no follow-up therapy services. 

 

The costs of post-acute care increased dramatically in the 1980s and early 1990s.4 

From 1985 to 1995, Medicare payments for skilled nursing facilities increased by 

33% per year and home health and inpatient rehabilitation costs increased by 24% 

and 20% per year, respectively59-61. To contain the rising costs, Congress passed 

the Balanced Budget Act of 1997 mandating prospective payments systems for all 

areas of post-acute care.  From 1998 to 2002 the Centers for Medicare and 
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Medicaid Services (CMS) developed and implemented PPS for skilled nursing 

facilities (1998), home health agencies (2001) and in-patient medical rehabilitation 

facilities (2002)59.  Each PPS is based on a different method of accessing the patient 

and determining reimbursement.  PPS for SNFs was implemented in 1998 and is a 

case-mix adjusted per diem system based on 44 resource utilization groups 

(RUGS).  Adjustments were made in the SNF payment system in 2000 and again in 

2001.  Interim PPS was introduced for home health in 1997 and the final system 

implemented in 2000.  PPS for home health is based on 60 day episodes with 

patients classified into one of 80 home health resource groups.  The inpatient 

medical rehabilitation PPS was phased in during 2002 with costs determined per 

discharge and patients classified into case-mix groups based on their age, 

diagnosis, functional status and comorbidities61,62. The impact of PPS on health 

care services and outcomes across post-acute care venues is a topic of current 

research interest for providers, patients and the CMS59-62.  

 

The purpose of this study was to examine the trend in one objectively measured 

outcome for a patient population likely to be impacted by changes in reimbursement 

for post-acute care: persons with hip fracture.  We selected hip fracture for the 

following reasons: 1) the majority of patients are over 65 years of age and covered 

by Medicare, 2) hip fracture is an acute onset medical event that requires 

hospitalization and 3) the majority of persons will receive some form of post-acute 

care.  Discharge setting following acute hospitalization was chosen as the primary 

dependent measure because it is a distinct outcome with cost implications that can 
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be objectively measured and information on this variable is recorded in the 

Medicare claims files.  We hypothesized that the percent of patients with hip fracture 

discharged to inpatient medical rehabilitation would fall following the introduction of 

PPS.  This hypothesis was based on the fact that existing research does not provide 

evidence-based support for treatment effectiveness by post-acute service location, 

and decreases in service were found following the introduction of PPS for SNFs and 

home health agencies. 

 

Methods 

Research Design  

Data Sources.  

Our study used the 5% sample of Medicare claims data from 2001 to 2005.  The 5% 

random sample of Medicare Claims data is made available by CMS for research 

purposes.  We chose data from 2001 through 2005 because the sample included 

the period immediately prior to and following the implementation of PPS for inpatient 

medical rehabilitation. 

 

The 5% sample contains information from the following CMS files:  the Medicare 

Enrollment file (EDB), which includes demographic data (age, gender and 

race/ethnicity); the Medicare Provider Analysis and Review (MEDPAR) file, which 

includes Medicare hospital claims information on admission types (acute, post 

acute and long term), up to ten diagnoses (ICD-9s), procedure, date of procedure, 

length of hospital stay and discharge disposition; and the Medicare Carrier files, 



50 

which contain outpatient Medicare claims from service providers and information on 

dates of service, service provided (current procedural terminology [CPT] or health 

care common procedures coding system [HCPCS]), performing and referring 

physician, and up to five diagnosis codes (ICD-9-CM) per claim.  Existing diagnoses 

were used to obtain the Klabunde’s comorbidity index, adapted from the Charlson’s 

comorbidity index for administrative databases28.  We included only patients with a 

first admission for hip fracture from 2001 to 2005 and a valid discharge disposition. 

 

Study Variables 

The independent variable was year of admission and the primary dependent 

variable was discharge setting, classified as: patient’s home, inpatient rehabilitation 

facility, SNF, or long-term care nursing home/hospital/hospice. 

 

Covariates included patient characteristics (age, gender, race/ethnicity), admitting 

diagnoses (type of fracture), procedure performed in the hospital, acute 

hospitalization length of stay, and residence in a nursing home prior to admission.  

Residing in a nursing home was defined as having claims for provider visits in a 

nursing home within 3 months of admission. 

 

Data Analyses 

Descriptive and bivariate analyses were performed using chi-squared test and 

standard descriptive statistics to examine the relationship among discharge setting 

and covariates from 2001 through 2005.  Multivariable logistic regression analysis 
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was used to examine discharge setting over time (2001 - 2005) adjusting for the 

covariates listed above.  Standard regression diagnostics were performed and all 

assumptions for logistic regression were met.  A p-value of < 0.05 was considered 

significant.  All analyses were conducted using SAS version 9.0 (SAS Institute, 

2004). 

 

Results 

We studied 44,684 persons admitted to acute care hospitals between 2001 and 

2005 for first hip fracture.  The categories of hip fracture included transcervical 

fractures, closed (N=8,985; ICD-9 CM 820.00, 820.02, 820.03, 820.09), 

pertrochanteric fractures, closed (N=15,654; ICD-9 CM 820.20-.22), and fracture of 

unspecified part of the neck, closed (N=20,045, ICD-9 CM 820.8).   

 

Table 5.1 presents patient demographics by year.  The average age for all patients 

was 83.50 years (SD = 7.30), 93% were non-Hispanic white and 75.6% were female.  

Approximately 35% were admitted for transcervical fracture and 20% for 

pertrochanteric fractures; the site of fracture was not specified for the remaining 

patients (45%).  The majority of patients (57%) received internal fixation of the 

fracture during acute hospitalization.  Collapsed across the five year time frame, 

10% of the patients were discharged home following acute hospitalization, 19% 

were discharged to inpatient rehabilitation, 63% were discharged to SNF, 4% to 

long-term nursing home/hospitals/hospice, and 3% died in the hospital.  After about 

40 days, 69% of patients originally discharged to inpatient medical rehabilitation 
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were at home, compared to 45% of patients from SNFs. 

 

Table 5.1. Demographics and Outcomes Stratified by Year. 

 
 2001   

(n=9,791) 

2002   

(n=9,122 ) 

2003   

(n=8,928 ) 

2004     

(n=8,656 ) 

2005   

(n=8,187 ) 

Age (mean ± SD) 83.6 ± 7.3 83.4 ± 7.3 83.6 ± 7.4 83.4 ± 7.3 83.3 ± 7.4 

Women (%) 76.7 75.9 75.9 75.5 74.6 

Race/ethnicity (%) 

Whites 

Blacks 

Hispanics 

Others 

 

93.1 

3.7 

1.1 

2.1 

 

92.9 

3.6 

1.2 

2.4 

 

93.5 

3.5 

1.1 

1.9 

 

93.2 

3.5 

1.3 

2.0 

 

93.0 

3.5 

1.2 

2.3 

Admitting diagnoses 
(%) 
 
Transcervical 

fracture 

Pertrochanteric 

fracture 

Not specified 

 

 

34.7 

20.4 

 

45.0 

 

 

35.2 

20.5 

 

44.3 

 

 

34.8 

20.2 

 

45.0 

 

 

35.1 

19.9 

 

45.0 

 

 

35.3 

19.5 

 

45.1 

Comorbidity (%) * 

None 

1 

2 

3 or more 

 

-- 

-- 

-- 

-- 

 

46.0 

26.4 

14.4 

13.1 

 

46.7 

25.5 

15.2 

12.6 

 

44.6 

26.5 

14.7 

14.2 

 

44.2 

27.6 

14.9 

13.3 

Procedure (%)      
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None 

Internal fixation 

Arthroplasty 

7.7 

57.3 

35.0 

7.7 

56.9 

35.4 

7.3 

56.2 

36.5 

7.8 

57.0 

35.2 

7.5 

57.0 

35.5 

Hospital length of 
stay (mean ± SD) † 

6.5 ± 4.8 6.6 ± 5.7 6.5 ± 4.9 6.4 ± 5.5 6.3 ± 4.5 

Discharge (%) * 

Home 

IRF 

SNF 

NH/Long-term 

care/hospice 

Died  

 

12.5 

12.2 

65.5 

6.4 

 

3.4 

 

11.2 

17.5 

63.2 

4.3 

 

3.8 

 

9.2 

21.3 

62.7 

3.2 

 

3.6 

 

9.4 

22.8 

62.2 

2.5 

 

3.1 

 

8.8 

23.9 

61.5 

2.6 

 

3.2 

 
The above numbers are percent unless otherwise specified. 
* Indicates significant difference by chi square  
† Indicates significant difference by Kruskal-Wallis  
 

IRF = Inpatient Rehabilitation Facility 

SNF = Skilled Nursing Facility 

NH/Long-term  = Nursing Home/Long-term Care Facility 

 

Bivariate analyses revealed that the demographic characteristics and procedures 

performed among persons with hip fracture were not statistically different from 2001 

to 2005.  The number of patients with no comorbidity changed from 46% in 2002 to 

44% in 2005 and, although small, the difference in number of comorbidities was 

statistically significant (χ2 = 22.28, p < .05).  The pattern of discharge setting showed 

significant variation from 2001 to 2005.  The percentage of patients discharged to 

inpatient medical rehabilitation increased while the percentage of patients 
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discharged to other post-acute care settings remained stable or decreased.  

Discharge to an inpatient rehabilitation facility doubled from 12.2% in 2001 to 23.9% 

in 2005 (see Table 5.1).  The Figure shows the absolute percentage change for 

each post-acute setting from 2001 through 2005.  The largest change for inpatient 

medical rehabilitation facilities occurred in 2001, the year prior to implementation of 

PPS.   

 

Logistic regression analyses revealed that the increase over time persisted after 

adjusting for age, gender, race/ethnicity, admitting diagnoses, LOS, and procedure 

(internal fixation verses joint replacement).  The odds were 2.26 (CI95% 2.09, 2.45) 

greater that a patient with hip fracture would be discharged to inpatient medical 

rehabilitation in 2005 than in 2001 (Table 5.2). 
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Table 5.2. Time Trend in Discharge to Inpatient Rehabilitation Facilities.  

 Unadjusted OR (95% CI) Adjusted OR (95% CI) 

Year (ref=2001) 

   2002 

   2003 

   2004 

   2005 

 

1.53 (1.41, 1.66) 

1.95 (1.80, 2.11) 

2.12 (1.96, 2.30) 

2.27 (2.09, 2.45) 

 

1.55 (1.43, 1.69) 

1.98 (1.83, 2.15) 

2.14 (1.97, 2.31) 

2.26 (2.09, 2.45) 

Age (continuous) -- 0.97 (0.96, 0.97) 

Men vs. women  -- 0.99 (0.93, 1.04) 

Non-whites vs. whites -- 1.13 (1.02, 1.24) 

Length of Stay (continuous) -- 0.94 (0.93, 0.94) 

Admitting diagnoses (ref=not specified) 

   Pertrochanteric fracture 

   Transcervical fracture 

 

-- 

-- 

 

0.97 (0.91, 1.03) 

0.86 (0.81, 0.92) 

   Arthroplasty Vs Internal fixation  -- 1.28 (1.21, 1.36) 

 
 

We conducted an additional analysis adjusting for residing in nursing homes three 

months prior to admission and for comorbidity.  A total of 31,885 persons (71% of 

total sample) had complete information for comorbidity calculation.  We found no 

significant differences on primary variables between subjects with and without 

complete comordibity data.  The analysis revealed that the time trend remained 

statistically significant and the magnitude of increase was similar after adjusting for 

age, gender, race/ethnicity, admitting diagnoses, procedure, LOS, comorbidity and 

whether or not the person lived in a nursing home three months prior to admission 
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(data not shown). 

 

Conclusion 

Discharge disposition following acute care hospitalization is a complex process 

influenced by a number of factors.  Interpreting the change in pattern for post-acute 

discharge settings requires careful consideration of the broader continuum of health 

care services6 in addition to PPS. 

 

PPS for acute hospital health care was introduced in 1983 as a way to contain costs 

for Medicare patients by linking reimbursement to the expected cost based on 

medical diagnosis59,63.  Post-acute care settings were excluded from the original 

diagnostic related group (DRG) PPS introduced in 1983.  A primary reason for the 

exclusion was that DRGs did not accurately predict resource use in post-acute 

facilities60,64. 

 

The introduction of DRG-based PPS in acute care hospitals created an incentive to 

discharge patients earlier5.  The average acute care stay for patients with hip 

fracture decreased from 18.6 days in 1982 to 6.6 days in 200215,60.  Consequently, 

increased post-acute services were needed by patients now unprepared to function 

independently at home or in the community.  Increased post-acute services were 

provided in rehabilitation hospitals and units, skilled nursing programs, and 

long-term care nursing homes/hospitals16. There was also a substantial expansion 

of home health based services19,20. 
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Reports by MedPAC (Medicare Payment Advisory Commission) examining the 

impact of PPS on post-acute care services reveal significant fiscal and service 

related impacts for SNF based programs and home health services59-61.  For SNFs, 

the amount of therapy services, Medicare payments, and number of SNF programs 

all declined in the years immediately following implementation of PPS for SNFs60,65.  

Subsequent adjustments were made to the SNF payment system in 2000 and 2001 

and the number of SNFs and Medicare spending has gradually increased in recent 

years60.  

 

Implementation of PPS in home health also resulted in significant reductions in the 

number of programs, Medicare costs and services provided60,61.  Medicare 

spending for post-acute care for home health services decreased by 50% from 1997 

to 1999 under the interim PPS system for home health.  In recent years, home 

health spending has gradually increased but remains below levels seen in the late 

1990s60.  In 2005, Medicare spending for home health totaled $12.5 billion, which 

was similar to spending in 1994 ($12.9 billion).  In contrast, early results indicate that 

implementation of PPS for inpatient medical rehabilitation has not resulted in 

decreased service or a reduced number of programs/units60.  A recent MedPAC 

report indicates that between 1998 and 2005 there was a 2.8% decrease in the 

number of SNF programs, a 12.9% decrease in the number of home health 

providers, and a 12.7% increase in the number of inpatient medical rehabilitation 

programs/facilities60. 
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The majority of older adults who experience a hip fracture will need some level of 

post-acute care and rehabilitation therapy to regain mobility and functional 

independence.  However, research evidence of the most effective type, amount, 

and intensity of treatment is lacking66.  Currently, there is intense interest in the 

interaction between the effectiveness of therapy services and where they are 

provided, since the cost of rehabilitation therapy and other services vary 

substantially across post-acute care settings15, 67, 68. 

 

A recent investigation of approximately 30,000 Medicare patients receiving 

post-acute rehabilitation in either inpatient rehabilitation facilities or SNF 

rehabilitation programs found no significant difference in motor functional status at 

discharge15.  While the LOS for patients in SNF rehabilitation programs was longer 

than for patients receiving inpatient medical rehabilitation (mean 23.4 versus 16.2 

days) there was still a statistically significant difference in mean cost per patient for 

inpatient rehabilitation ($11,067, SD = $6,497) versus for SNF-based rehabilitation 

($7,210, SD = $5,030)15.  The above studies were conducted on patients receiving 

services prior to full implementation of PPS in all post-acute care settings. 

 

In a review article, Cotterill and Gage7 note that future research should focus on the 

response of post-acute care providers across “potentially substitutable settings.”  

They cite several reasons why interactions among settings are likely to be important.  

First, different implementation dates of the various payment systems means that 
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fiscal pressure will vary across settings over time.  For example, when the fiscally 

stringent SNF and home health payment systems were implemented, inpatient 

rehabilitation facilities continued to be paid on a fee for service basis.  Cotterill and 

Gage59 state that even when all post-acute care payment systems are implemented, 

“fiscal stringency may change over time and vary across systems.” 

 

Our study is the first to compare changes for patients with hip fracture in discharge 

placement from acute care to post-acute care setting since implementation of PPS 

for all post-acute care venues.  In contrast to our hypothesis, we found an increase 

in discharge from acute care hospitals to inpatient medical rehabilitation facilities.  

This increase could be related to several factors.  First, as noted previously, the 

number of inpatient rehabilitation programs/units increased at a rate substantially 

higher than other post-acute care venues during the study period.  Availability of 

post-acute care settings is a determinant of whether patients select such care and 

the type of post-acute facility they use55.   Second, the fiscal impact of PPS does not 

appear to have been as negative for inpatient rehabilitation facilities as it was for 

SNFs or home health agencies62.  Early reports indicate that inpatient rehabilitation 

facilities adapted quickly to PPS by lowering costs, resulting in greater profit 

margins during the first year of implementation when compared to facilities 

temporarily remaining on the pre-PPS fee schedule62.  Thus, while PPS for SNFs 

and home health providers resulted in reduction of programs, facilities, services, 

and Medicare payments, similar reductions do not appear to have occurred 

following implementation of PPS for inpatient rehabilitation60.   
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Recent enforcement of CMS’s 75% rule for medical rehabilitation may be 

encouraging referral and admittance of patients from selected impairment groups 

including hip fracture.  The original 75% rule, approved in 1984, stated that in order 

to be considered an inpatient medical rehabilitation facility for reimbursement 

purposes, 75% of the patients treated had to be from one of 10 diagnostic groups 

(stroke, spinal cord injury, congenital deformity, amputations, major multiple trauma, 

hip fracture, brain injury, polyarthritis, neurological disorders or burns)5.   Prior to 

implementation of PPS for inpatient rehabilitation, the 75% rule was not rigorously 

enforced.  With introduction of PPS, enforcement of the 75% rule became a topic of 

debate and controversy 5.  In May of 2004, CMS issued a final rule outlining a 

phase-in period for the 75% rule and increasing the number of diagnostic categories 

to 135,60.  Patients with hip fracture are the second largest group that meet the CMS 

requirements for the 75% rule after patients with stroke. Thus, pressure to comply 

with the 75% rule may be a factor in the increased number of patients with hip 

fracture being admitted to inpatient medical rehabilitation facilities. 

 

Our finding of increased inpatient medical rehabilitation services following the 

introduction of PPS has financial implications.  The most recently published direct 

comparison between costs for patients with hip fracture in SNFs versus inpatient 

medical rehabilitation reveals that, despite longer average LOS, the cost of services 

in a SNF was 35% lower than the cost of inpatient medical rehabilitation and there 

were no significant differences in outcomes as measured by motor functional status 
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ratings and discharge setting15.   

 

A strength of our investigation is the use of a large representative sample of 

Medicare patients.  The study, however, has a number of limitations.  Our analyses 

were limited to variables included in the Medicare claims files.  Variables such as 

social support and financial resources will impact discharge planning and we did not 

have access to adequate information on these factors.  Another limitation is the 

relatively short time frame since the introduction of PPS for all post-acute care 

settings and the fact that PPS for inpatient rehabilitation was phased-in during 2002.  

It will be important to continue monitoring the pattern of discharge setting and other 

outcomes that may be influenced by different PPS post-acute care plans. 

 

Our study was limited to persons with hip fracture; the pattern of discharge to 

post-acute care may be different for other impairment groups, e.g., persons with 

stroke.  This study included only Medicare beneficiaries and focused on one phase 

of patients’ recovery from hip fracture, that is, acute hospital care and discharge 

disposition.  Information from medical records and administrative claims data is 

subject to recording and transcribing errors and the reliability of the data collection 

process for this sample is unknown.  Finally, the data are observational and any 

trends suggested from 2001 through 2005 must be viewed with caution. 

 

Prospective payment is now an established feature of the U.S. health care system 

at all service levels.  With the expanding aging population and the increased 
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prevalence of chronic disease and disability in the Medicare age group, it is 

essential that the delivery of post-acute care services be managed effectively and 

efficiently to ensure optimal health for all citizens. 

 

This has been published (Nguyen-Oghalai TU, Kuo YF, Zhang DD, Graham J, 
Goodwin JS, Ottenbacher KJ (2008). Discharge Setting for Persons with Hip 
Fracture: Trend from 2001 to 2005. J Am Geriatr Soc; 56(6):1063-1068) and 

was reproduced with their kind permission. 
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Chapter 6  
Summary and Future Direction 

  

By 2040, an estimated 500,000 patients or more annually will suffer a hip fracture.  

An increasing percentage of these patients will be minorities, who have been shown 

to experience longer preoperative times and higher rates of discharge home without 

rehabilitation.  Addressing delayed time to surgery among minorities could lower the 

rate of complications observed among these groups, and addressing the high rate 

of discharge home without rehabilitation among minorities would lead to better 

functional recovery for these patients.  These areas of investigations will be our 

focus for the near future.  Our experience using the Medicare Claims data will 

facilitate studies of the reasons for delay of surgical stabilization and for higher rates 

of discharge home to self care among minorities and will identify targets for future 

interventional trials aimed at improving outcomes and reducing health disparities. 

 

Among minorities and nonminorities, a growing number of older patients are living 

with osteoarthritis, and these patients experience slower functional recovery during 

inpatient rehabilitation for hip fracture.  Future clinical trials testing the efficacy of 

additional outpatient or extended inpatient rehabilitation are needed to guide future 

efforts to better rehabilitate patients with osteoarthritis who sustain a hip fracture.   

  

Moreover, recent trends in hip fracture care indicate increasing use of inpatient 

rehabilitation facilities (IRF, more expensive) and decreasing use of SNF (less 

expensive), but differential benefits for patients using IRF versus SNF have not 
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been clearly demonstrated.  Studies to increase our understanding of the 

effectiveness of IRF versus SNF will guide their selection and use and provide 

justification for use of high intensity rehabilitation among patients with hip fracture. 

 

Figure 6.1.  Flow chart showing post acute care utilization 
 

 
 

  

In summary, findings gained from this dissertation provide relevant information 

which can be applied to improve health care for patients with hip fracture and to 

identify targets for future interventional efforts.    

   SNF: Low intensity 
rehabilitation 
No mandate 

HIP FRACTURE 
Discharge from Acute 

Hospital 

IRF: High intensity 
rehabilitation 

3 hours of therapy daily
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