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Abstract

Background: Three-quarters of patients who undergo total hip replacement (THR) receive postsurgical rehabilitation
care in an inpatient rehabilitation facility (IRF), a skilled nursing facility (SNF), or through a home health agency. The
objectives of this study are to examine racial differences where THR recipients receive postsurgical rehabilitation care
and determine whether discharge destination is associated with hospital readmission. Methods: Using the Pennsylvania
Health Care Cost Containment Council database, we selected African American (AA) or white adults who underwent THR
surgery (n = 68,016). We used multinomial logistic regression models to assess the relationship between race and postsurgical
discharge destination. We calculated 90-day hospital readmission as function of discharge destination. Results: Among patients
<65 years, compared to whites, AAs had a higher risk of discharge to an IRF (adjusted relative risk ratio [aRRR]: 2.56, 95%
confidence interval [CI]: 1.77-3.71) and a SNF (aRRR 3.37, 95% Cl: 2.07-5.49). Among those >65 years, AA patients also had a
higher risk of discharge to an IRF (aRRR: .96, 95% Cl: 1.39-2.76) and a SNF (aRRR: 3.66, 95% Cl: 2.29-5.84). Discharge to either
IRF or SNF, instead of home with self-care, was significantly associated with higher odds of 90-day hospital readmission (<65
years: adjusted odds ratio [aOR]: 4.06, 95% Cl: 3.49-4.74; aOR: 2.05, 95% CI: 1.70-2.46, respectively; >65 years: aOR: 4.32,
95% Cl: 3.67-5.09, respectively; aOR: 1.74, 95% Cl: 1.46-2.07, respectively). Conclusions: Compared to whites, AAs who
underwent THR were more likely to be discharged to an IRF or SNF. Discharge to either facility was associated with a higher risk
of hospital readmission.
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Numerous studies have reported marked racial/ethnic varia-
tion in the utilization of THR in the management of end-stage

Introduction

Total hip replacement (THR) surgery has become one of the
most successful and frequently performed elective surgeries
in the United States. It is the primary treatment for patients
with end-stage hip osteoarthritis (OA) who have failed con-
servative treatment. With the increasing prevalence of OA
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and the aging of the US population, THR utilization is
anticipated to grow. According to the US National Center
for Health Statistics, THR among patients who are 45 years
or older increased from 138 700 to 310 000 from the years
2000 to 2010." By 2030, the demand for THR is expected
to grow up to 572 000.*> Technological advancements have
also prolonged prosthetic device life expectancy. For
instance, implant survivorship is estimated at higher than
80% at 25-year follow-up.’
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hip OA.*® However, less is known regarding racial/ethnic var-
iations in postsurgical care processes and outcomes. A Medi-
care claims data analysis found that African Americans (AAs)
had greater risk of mortality following primary THR than
whites.” Two separate studies found that racial/ethnic minori-
ties were at an increased risk of a longer hospital stay after
THR.'®'"" In studies of patients who underwent hip or knee
replacement surgery, AAs reported having worse health and
OA-related pain and disability than whites preoperatively and
postoperatively.'*"?

A few studies have examined racial/ethnic variations in
rehabilitation destination after THR. However, these studies
are also limited by inadequate risk adjustment'* or compari-
sons were done in patients who underwent total knee replace-
ment with THR surgery in aggregate.'>'® A few other studies
found that the patterns of postacute rehabilitation care (PARC)
use following lower extremity joint replacement by race varied
by state.'>!” Regardless, many patients are discharged home
after joint replacement surgery, although about 75% obtain
rehabilitation care in an inpatient rehabilitation facility (IRF),
in a skilled nursing facility (SNF), or through a home health
(HH) agency.'®

Finally, there is evidence that discharge destination after
lower extremity joint replacement surgery may significantly
influence acute care hospital readmission.'®** More specif-
ically, discharge to a SNF and possibly an IRF appears to
increase the risk of readmission.!”?* In 2012, the Centers
for Medicare & Medicaid Services (CMS) identified acute
care readmission rates after elective total knee replacement
or THR as a measure of hospital quality with major finan-
cial consequences.**

The primary objectives of this study were to examine
whether there are racial variations in discharge destination
after THR and to determine whether discharge destination is
associated with all-cause 90-day risk of acute care hospital
readmission. We hypothesized that racial minority patients
will have higher rate of discharge to an IRF or SNF for
postsurgical rehabilitation care and consequently will face
higher risk of readmission to an acute care hospital within
90 days of discharge.

Methods
Study Sample

The study sample and study variables were previously
described.'® Briefly, the Pennsylvania Health Care Cost Con-
tainment Council (PHC4) database was used to identify
patients who underwent elective primary THR surgery in the
state of Pennsylvania from fiscal year (FY) 2002 to 2012. Pri-
mary THR surgery cases were identified using the /nterna-
tional Classification of Diseases, Ninth Revision (ICD-9)
code 81.51. Only adults who identified as AA or white were
included in the study. Exclusion criteria were as follows:
unknown gender or insurance status, bilateral hip replacement,
death on the same day of THR surgery or during

hospitalization, transfer to a different acute care hospital or
to a nonstudy destination, hip revision or knee replacement/
revision during the same hospitalization, >2 previous THR, and
negative calculated readmission time from hospital discharge
(from likely administrative data set error).

The eligibility criteria for inpatient rehabilitation were
revised by CMS in 2004, resulting in significant shifts in reha-
bilitation utilization.?® The use of IRF decreased and the use of
SNF increased between 2004 and 2007. Trends in the use of
rehabilitation services stabilized between 2008 and 2012.
Hence, we decided to focus our analysis on the cohort of
patients who underwent THR surgery between FY2008 and
FY2012 (July 1, 2007, to March 31, 2012). The THRs that
occurred prior to FY2008 or during the second quarter of
FY2012 (90-day readmission for these cases could not be
assessed) were excluded.

Study Variables

Outcome measures. The primary study outcome is type of post-
surgical rehabilitation care to which the patient was dis-
charged. Options range from home with routine self-care,
home with HH care, SNF, or IRF. Hospital readmission within
90 days by type of postsurgical rehabilitation care destination
was also determined.

Exposure variable. Primary exposure of interest was patient race
(AA or white).

Study covariates. Patient-level variables included sex, age (<45,
45-54, 55-64, 65-74, 75-84, and >85 years), and type of
medical insurance (private, Medicaid, Medicare, or other
government-sponsored health insurance program). The FY
during which the patient underwent THR surgery was deter-
mined. Clinical variables included postsurgical complications
(ie, thromboembolism, postoperative myocardial infarction,
prosthetic device complication, and surgical wound infection)
that were ascertained using /CD-9 codes. Clinical comorbid-
ities were identified based on coding algorithms developed by
Quan and colleagues?® and supplemented with the methodol-
ogy recommended by the Agency for Healthcare Research
and Quality, versions 2.1 and 3.0-3.7 (Supplement 1).” In
contrast to the previously described study protocol,' a sum-
mation of comorbidities was not used in this study, allowing
us to take advantage of all the comorbidity information upon
analyzing the data.

Facility-level variables included characteristics of the hos-
pital facility in which patients underwent THR. Metro area
status was assigned based on the 2013 US Department of Agri-
culture’s Rural-Urban Continuum Codes.”® Hospital procedure
volume was categorized into 3 levels: <100, 100 to 199, and
>200 THR procedures per year. The study received an exemp-
tion from the institutional review board of Philadelphia Veter-
ans Affairs Medical Center’s (Exempt ID: 01409).



194

Geriatric Orthopaedic Surgery & Rehabilitation 8(4)

PHCA4 Inpatient Records: n = 151,480

Exclude: n = 13,062

All hip replacements performed in fiscal years 2002

Age <18 years (n=96)

Missing/unknown gender (n=1)

Those with bilateral hip replacement [of which one was
considered the index surgery] (n=2,196)

el S

=

(n=275)

7. Transferred out (n=507)

8. Went to a non-study destination (n=429)

9 Had hip revision during the same hospitalization (n=369)

10. Had knee replacement and/or revision during the same
hospitalization (n=67)

11. More than two previous hip replacements (n=53)

12. Missing primary insurance status (n=963)

13. Missing metro status at the facility level (n=0)

14. Negative calculated readmission days from previous discharge
(n=47)

Race missing or not listed as African American or white (n=8,035)

Died on the same day as [index surgery] hip replacement (n=24)
Died in hospital [no other limitations] following hip replacement

through 2012 (7/1/2001-6/30/2012)

.

n=138,418

All qualified hip replacements performed in fiscal years

Exclude: n = 70,402

2002 through 2012 (7/1/2001-6/30/2012)

or during 2012 Q2 (4/1/2012-6/30/2012; period that assesses
readmission for 2012 Q1)

1.  Outside of post-policy period [prior to the start of fiscal year 2008]

A 4
Analysis Dataset: n = 68,016

All qualified hip replacements performed in fiscal years
2008 through 2012 (7/1/2007-3/31/2012)

Total drop : 83,464 (55.1%)

Figure 1. Study sample flow diagram.

Statistical Analysis

Patient-level and facility-level characteristics, along with clin-
ical outcomes, were compared by patient race. Associations
between race and the various patient-level, facility-level, and
outcome variables were tested using Wald % from unadjusted
binary or multinomial logistic regression models. All models
considered race as the independent variable and accounted for
clustering by hospital facility.

Using similar strategies, patient-level characteristics,
facility-level characteristics, and 90-day hospital readmission
were compared by postsurgical discharge destination (consid-
ered the independent variable). Patient-level and facility-level
characteristics, along with postsurgical discharge destination,
were also compared by 90-day hospital readmission status
(considered the independent variable). Associations were once
again tested using Wald y? from unadjusted binary or multi-
nomial logistic regression models that also accounted for clus-
tering by hospital facility.

Unadjusted and adjusted relative risk ratios (aRRRs) of
being discharged home with HH care, to a SNF, or to an IRF
(vs home with self-care) after THR surgery in AAs compared
to whites were estimated using multinomial logistic regression
models. Multivariable models adjusted for patient-level and
facility-level variables were significantly (P < .10) associated

with postsurgical discharge destination based on the bivariate
analyses conducted (described in the previous paragraph).
Unadjusted and adjusted odds ratios (ORs) of hospital
readmission at 90 days were estimated using binary logistic
regression models. Multivariable models were adjusted for
patient-level and facility-level variables that were significantly
(P < .10) associated with 90-day hospital readmission (also
described in the previous paragraph).

In all models, patients were stratified by age group (<65
years old and >65 years old). The age-based stratification
accounts for differences in Medicare eligibility. Data manage-
ment and analyses were conducted using SAS version 9.4 (SAS
Institute, Cary, North Carolina) and Stata version 14.1 (Stata-
Corp LP, College Station, Texas).

Results
Study Sample Characteristics

Figure 1 summarizes sample exclusion criteria. Briefly, a total
of 151 480 THRs were performed in Pennsylvania between
FYs 2002 and 2012. We excluded patients who identified as
either non-AA or white and those for whom race identification
was missing (n = 8035). We also excluded patients who under-
went bilateral hip replacement (n = 2196) and those with
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unknown medical insurance status (n = 963). Finally, we con-
fined the analysis to those who underwent THR surgery during
FYs 2008 and 2012 (n = 68 016).

Table 1 summarizes basic demographic and clinical charac-
teristics of the analytic sample. Among the THR surgery
patients analyzed, 63 625 self-identified as white and 4391
self-identified as AA. Among those <65 years, AAs were less
likely to have private insurance and more likely to rely on
Medicare or Medicaid than whites (P < .001). After age 65, a
vast majority (nearly 90%) of both AAs and whites relied on
Medicare. AAs were more likely than whites to be admitted
into hospitals with >200 THR surgeries per year. This was the
case for those <65 years (P <.001) as well as among those >65
years (P = .019). Complication rates from the procedure were
minimal among all patients. Comorbidities such as hyperten-
sion, diabetes (uncomplicated), renal failure, and liver disease
were more common among AAs than whites (P < .001, all
comparisons in both age groups). Other comorbidities includ-
ing hypothyroidism were more common among white patients
compared to AAs (P < .001, both age groups).

Most patients who underwent THR were discharged home
with HH care. In both age groups, AAs were significantly less
likely than whites to be discharged home either with or without
HH care (P < .001, comparisons in both age groups). The AAs
were more likely than whites to be sent to a SNF (28.3% vs
11.9% among those <65 years old; 54.1% vs 33.5% among
those >65 years old). Among patients <65 years, AAs were
more likely than whites to be sent to an IRF (11.7% vs 5.5%),
but the opposite was true among those who were at least 65
years (14.4% vs 17.8%).

Characteristics by Discharge Destination: <65 Years
Versus >65 Years

Tables 2 and 3 summarizes baseline characteristics by dis-
charge destination. Among patients younger than 65 years,
higher proportions of females than males were discharged to
IRFs and SNFs. On the other hand, higher proportions of
males than females were discharged home (P < .001). Most
relied on private medical insurance, especially among those
who were discharged home with (84.5%) or without (83.3%)
HH care (P < .001). Patients sent home were most likely to
have been treated in facilities with >200 THR cases per year
(P < .001). Surgical complication rates were slightly more
common among those discharged to IRFs and SNFs compared
to those who were discharged home (P < .001, venous throm-
boembolism and prosthetic device complication). Comorbid-
ities including hypertension, chronic pulmonary disease,
diabetes mellitus, obesity, and depression were more common
among those discharged to IRFs and SNFs than among those
who were sent home (P < .001, all comparisons).

For patients who are Medicare eligible (65 or older), signif-
icantly higher proportions of females than males were also
discharged to IRFs and SNFs (P < .001). More than 85% of
these THR recipients had Medicare insurance, but those who
were discharged home with (13.2%) or without (14.8%) home

care were more likely to have private insurance than those
discharged to an IRF (5.6%) or a SNF (8.0%) (P < .001).
Complications such as prosthetic device malfunction and
comorbidities including cardiac arrhythmias, chronic pulmon-
ary disease, diabetes, hypothyroidism, renal failure, and elec-
trolyte disorders were more commonly seen in patients sent to
IRFs and SNFs than in patients who were sent home (P <.001,
all comparisons).

Race and Discharge Destination: Unadjusted
and Adjusted Analyses

Figure 2 summarizes the adjusted and unadjusted associations
between race and discharge destination after THR surgery.
Briefly, among patients younger than 65 years, AAs, com-
pared to whites, were more likely to be discharged to an IRF
(unadjusted RRR: 3.67, 95% confidence interval [CI]: 2.53-
5.33) or to a SNF (unadjusted RRR: 4.12, 95% CI: 2.34-7.26)
instead of being sent home with self-care. After adjustment
for sex, age, insurance type, facility metropolitan status, FY,
volume of cases, complications, and multiple comorbidities,
these relationships remained statistically significant (aRRR:
2.56, 95% CI: 1.77-3.71; aRRR: 3.37, 95% CI: 2.07-5.49,
respectively).

Among THR recipients >65 years, AA race was also signif-
icantly associated with being discharged to an IRF (unadjusted
RRR: 1.71, 95% CI: 1.19-2.44), a SNF (unadjusted RRR: 3.40,
95% CI: 2.17-5.31), or HH care (unadjusted RRR: 1.46, 95% CI.:
1.00-2.12) rather than being discharged home with self-care.
After adjustment for multiple sociodemographic and clinical
variables (Figure 2), the first 2 of these relationships remained
statistically significant (IRF—aRRR: 1.96, 95% CI: 1.39-2.76,
respectively; SNF—aRRR: 3.66, 95% CI: 2.29-5.84, respec-
tively). However, after adjustment, there was no longer a statis-
tically significant association between patient race and risk of
being sent home with HH care compared to being sent home
with self-care (aRRR: 1.29, 95% CI: 0.87-1.92).

Race and Acute Care Hospital Readmissions Within 90
Days of Discharge

Supplement 2 shows the patient-level and facility-level char-
acteristics by 90-day hospital readmission status of both age
groups. AA patients, compared to white patients, were more
likely to be readmitted to an acute care hospital within 90 days
regardless of age group (adjusted OR: 1.13,95% CI: 1.01-1.28,
among those <65 years old; adjusted OR: 1.31, 95% CI: 1.10-
1.56, among those >65 years old). The odds of readmission to
an acute care hospital within 90 days were higher among those
discharged to IRFs (<65 years old—adjusted OR: 4.06, 95%
CI: 3.49-4.74; >65 years old—adjusted OR: 4.32, 95% CI:
3.67-5.09) and SNFs (<65 years old—adjusted OR: 2.05,
95% CI: 1.70-2.46; >65 years old—adjusted OR: 1.74, 95%
CI: 1.46-2.07) compared to those discharged home with self-
care. There were no significant differences in hospital read-
mission between those discharged home with and without
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Table I. Baseline Characteristics and Outcomes by Race and Age Group.”

<65 Years >65 Years
WH (n = 28 955) AA (n = 2937) WH (n = 34 670) AA (n = 1454)
Sex, n (%) female 13722 (47.4) 1426 (48.6) 21 572 (62.2) 988 (68.0)°
Age, n (%)°
<45 years 2858 (9.9) 521 (17.7)
45-54 years 9304 (32.1) 1145 (39.0)
55-64 years 16 793 (58.0) 1271 (43.3)
65-74 years 17 313 (49.9) 886 (60.9)
75-84 years 14 099 (40.7) 482 (33.1)
>85 years 3258 (94) 86 (5.9)
Insurance type, n (%)°
Medicaid 1707 (5.9) 795 (27.1) 46 (0.1) 18 (1.2)
Medicare/government 3299 (11.4) 600 (20.4) 31 066 (89.6) 1280 (88.0)
Private 23 949 (82.7) 1542 (52.5) 3558 (10.3) 156 (10.7)
Metro area (facility level), n (%) 27 053 (93.4) 2903 (98.8)° 31710 (91.5) 1447 (99.5)°
Fiscal year (FY), n (%)
FY2008 (July 01, 2007, to June 30, 2008) 5315 (18.4) 533 (18.1) 6800 (19.6) 289 (19.9)
FY2009 (July 01, 2008, to June 30, 2009) 5767 (19.9) 608 (20.7) 7144 (20.6) 275 (18.9)
FY2010 (July 01, 2009, to June 30, 2010) 6240 (21.6) 648 (22.1) 7565 (21.8) 298 (20.5)
FY2011 (July 01, 2010, to June 30, 2011) 6455 (22.3) 656 (22.3) 7358 (21.2) 311 (21.4)
FY2012 (July Ol, 2011, to March 31, 2012) 5178 (17.9) 492 (16.8) 5803 (16.7) 281 (19.3)
Volume of cases (by facility and fiscal year), n (%)
<100/year 5684 (19.6) 766 (26.1) 8655 (25.0) 366 (25.2)
100 to 199/year 7725 (26.7) 434 (14.8) 10 699 (30.9) 240 (16.5)
200+/year 15 546 (53.7) 1737 (59.1) 15316 (44.2) 848 (58.3)
Complications, n (%)
Venous thromboembolism 107 (0.4) 18 (0.6)° 215 (0.6) 20 (1.4)°
Postoperative myocardial infarction 10 (<0.1) 0 (0.0 85 (0.2) 1 (0.1)
Prosthetic device complication 136 (0.5) 25 (0.9)° 441 (1.3) 8 (0.6)°
Surgical wound infection 57 (0.2) 6 (0.2) 79 (0.2) 6 (0.4)
Comorbidities, n (%)
Congestive heart failure 398 (1.4) 79 2.7)° 1595 (4.6) 99 (6.8)°
Cardiac arrhythmias 1874 (6.5) 216 (7.4) 5534 (16.0) 153 (10.5)°
Valvular disease 672 (2.3) 47 (1.6)° 1863 (5.4) 75 (5.2)
Pulmonary circulation disorders 136 (0.5) 38 (1.3)° 438 (1.3) 27 (1.9)¢
Peripheral vascular disorders 267 (0.9) 25 (0.9) 1121 (3.2) 44 (3.0
Hypertension 13 501 (46.6) 1632 (55.6)° 22 020 (63.5) 1051 (72.3)°
Paralysis 96 (0.3) 13 (0.4) 141 (0.4) 8 (0.6)
Other neurological disorders 813 (2.8) 80 (2.7) 1294 (3.7) 36 (2.5)¢
Chronic pulmonary disease 3729 (12.9) 581 (19.8)° 5028 (14.5) 242 (16.6)
Diabetes, uncomplicated 2877 (9.9) 452 (15.4)° 5514 (15.9) 333 (22.9)°
Diabetes, complicated 260 (0.9) 36 (1.2) 518 (1.5) 39 .7)°
Hypothyroidism 2868 (9.9) 97 3.3)° 5861 (16.9) 121 (8.3)°
Renal failure 410 (1.4) 118 (4.0)° 1727 (5.0) 135 (9.3)°
Liver disease 405 (1.4) 8l (2.8)° 211 (0.6) 21 (1.4)°
Peptic ulcer disease excluding bleeding 106 (0.4) 12 (0.4) 215 (0.6) 8 (0.6)
AIDS/HIV 32 (0.1) 31 (1.1° 0 (0.0 0 (0.0
Lymphoma 95 (0.3) 8(0.3) 164 (0.5) 7 (0.5)
Metastatic cancer 89 (0.3) 11 (0.4) 135 (0.4) 7 (0.5)
Solid tumor (without metastasis) 84 (0.3) 7 (0.2) 255 (0.7) 9 (0.6)
Rheumatoid arthritis/collagen vascular 1006 (3.5) 174 (5.9)° 1297 (3.7) 57 (3.9)
Coagulopathy 439 (1.5) 51 (1.7) 737 (2.1) 30 (2.1)
Obesity 5363 (18.5) 594 (20.2) 3483 (10.0) 192 (13.2)°
Weight loss 82 (0.3) 11 (0.4) 226 (0.7) 9 (0.6)
Fluid and electrolyte disorders 1623 (5.6) 223 (7.6)° 3431 (9.9) 128 (8.8)
Blood loss anemia 416 (1.4) 56 (1.9) 665 (1.9) 27 (1.9)
Deficiency anemia 320 (1.1) 60 (2.0)° 671 (1.9) 52 (3.6)°
Alcohol abuse 649 (2.2) 82 (2.8) 227 (0.7) 12 (0.8)

(continued)
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Table I. (continued)

<65 Years >65 Years
WH (n = 28 955) AA (n = 2937) WH (n = 34 670) AA (n = 1454)

Drug abuse 268 (0.9) 119 (4.1)° 220 (0.6) 12 (0.8)

Psychoses 104 (0.4) 34 (1.2)° 131 (0.4) Il (0.8)°

Depression 4120 (14.2) 315 (10.7)° 3223 (9.3) 94 (6.5)°
Discharge facility type, n (%)°

Inpatient rehab facility (IRF) 1604 (5.5) 344 (11.7) 6161 (17.8) 210 (14.4)

Skilled nursing facility (SNF) 3449 (11.9) 830 (28.3) 11 600 (33.5) 787 (54.1)

Home health care 17 639 (60.9) 1397 (47.6) 13 053 (37.6) 380 (26.1)

Home self-care 6263 (21.6) 366 (12.5) 3856 (11.1) 77 (5.3)
90-day readmission, n (%) 2724 (9.4) 467 (15.9)° 5439 (15.7) 289 (19.9)°

Abbreviations: AA, African American; WH, white.

Variables were compared by race for each age group (<65 vs >65 years) using Wald 3 test from unadjusted binary or multinomial logistic regression models that

account for clustering by facility.

°p < .001.

P < .05.

b (for <65 years) and c (for >65 years).

HH care in either age stratification (<65 years old—adjusted
OR: 1.09, 95% CI: 0.99-1.21; >65 years old—adjusted OR:
1.00, 95% CI: 0.85-1.16).

Discussion

Our study is the first to demonstrate race differences in post-
acute rehabilitation destination among THR surgery recipi-
ents in the state of Pennsylvania. In this large sample of
patients, we found that AAs, in comparison to whites, had a
significantly higher risk of being discharged to a SNF or IRF
rather than being discharged home with self-care. In this
study, we also adequately controlled for patient sociodemo-
graphic characteristics, clinical comorbidities, surgical com-
plications, and hospital facility characteristics. We found that
racial differences in PARC destination persisted even after
controlling for these important confounders. We also found
that patients discharged to a SNF or IRF have higher risks of
readmission to an acute care hospital within 90 days of dis-
charge following THR surgery.

Our findings compare with those from other studies. For
example, Ottenbacher et al'* reported that AAs, compared to
whites, were more likely to receive inpatient rehabilitation
after undergoing lower extremity replacement surgery. Simi-
larly, Freburger et al'®> found that racial minorities living in
Arizona and New Jersey were more likely to use SNF care
relative to whites. In that study, racial minority patients, com-
pared to white patients, were less likely to receive HH care.
Finally, a study using data from California hospitals found
that among patients who underwent THR surgery, AA
patients were more likely to be discharged to a SNF/IRF or
to be sent home with HH care than to be sent home without
HH."

Finding a higher risk of hospital readmission after dis-
charge to either an IRF or SNF is also consistent with the
literature. For instance, Bini et al*° reported higher risk of

90-day readmission to an acute care hospital among total knee
or hip arthroplasty patients who were discharged to a SNF
compared to those were discharged home. Several other stud-
ies reported a greater risk of 30-day or 90-day hospital read-
mission among patients discharged to a SNF following joint
replacement surgery.'®>* Our own analysis of the PHC4 data-
base showed a higher risk of 30-day readmission to an acute
care hospital following knee replacement surgery.'® There is
also some evidence that discharge to an IRF instead of home
also increases the risk of hospital readmission, albeit the
results are conflicting.'*

There are several reasons that could explain the higher risk
of 90-day acute care hospital readmission among patients
discharged to a SNF or an IRF.?*?! Debilitated and medically
complex patients are more likely to be sent to a SNF or IRF
than home. Patients with lower social support or more dys-
functional home setting may also be more likely to be admit-
ted to inpatient rehabilitation facilities (ie, a SNF or IRF).
What happens to patients who are admitted to either facility
may also influence the odds of acute care hospital readmis-
sion. For example, patients are often monitored closely by
rehabilitation personnel, thus potentially increasing the odds
of identifying reasons for transfer to acute care hospital. The
institutional ease of transporting patients back to the hospital
from an IRF may also lower the threshold for transfer to an
acute care hospital.

There are important limitations to consider in interpreting
our findings. First, the study included only THR surgery reci-
pients from the state of Pennsylvania and results may not be
generalizable to other states. However, the similarity of our
findings to those conducted in other states is reassuring.'*'>!”
Second, the data set does not adequately capture other patient
variables such as social support, which could vary by race and
impact discharge destination decision-making.>*~** Geographi-
cal proximity to an IRF or SNF'”*? and patient preference for
PARC>* may also influence discharge destination planning but
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Table 2. Characteristics by Discharge Destination of THR Recipients <65 Years.?

IRF (n = 1948) SNF (n = 4279) Home Health Care (n = 19 036) Home Self-Care (n = 6629)

90-day readmission, n (%) 583 (29.9) 695 (16.2) 1447 (7.6) 466 (7.0)°
Race, n (%) African American 344 (17.7) 830 (19.4) 1397 (7.3) 366 (5.5)°
Sex, n (%) female 1102 (56.6) 2540 (59.4) 8671 (45.6) 2835 (42.8)°
Age, n (%)°
<45 years 206 (10.6) 253 (5.9) 2101 (11.0) 819 (12.4)
45-54 years 600 (30.8) 1172 (27.4) 6370 (33.5) 2307 (34.8)
55-64 years 1142 (58.6) 2854 (66.7) 10 565 (55.5) 3503 (52.8)
Insurance type, n (%)°
Medicaid 312 (16.0) 589 (13.8) 1098 (5.8) 503 (7.6)
Medicare/government 563 (28.9) 880 (20.6) 1855 (9.7) 601 (9.1)
Private 1073 (55.1) 2810 (65.7) 16 083 (84.5) 5525 (83.3)
Metro area (facility level), n (%) 1784 (91.6) 4055 (94.8) 18 283 (96.0) 5834 (88.0)
Fiscal year (FY), n (%)°
FY2008 (July 01, 2007, to June 30, 2008) 513 (26.3) 717 (16.8) 3119 (16.4) 1499 (22.6)
FY2009 (July 01, 2008, to June 30, 2009) 406 (20.8) 853 (19.9) 3849 (20.2) 1267 (19.1)
FY2010 (July 01, 2009, to June 30, 2010) 389 (20.0) 962 (22.5) 4247 (22.3) 1290 (19.5)
FY201 1 (July OI, 2010, to June 30, 2011) 378 (194) 978 (22.9) 4355 (22.9) 1400 (21.1)
FY2012 (July 01,2011, to March 31, 2012) 262 (13.4) 769 (18.0) 3466 (18.2) 1173 (17.7)
Volume of cases (by facility and fiscal year), n (%)°
<100/year 693 (35.6) 1153 (26.9) 3618 (19.0) 986 (14.9)
100 to 199/year 411 (21.1) 984 (23.0) 4804 (25.2) 1960 (29.6)
200+-/year 844 (43.3) 2142 (50.1) 10 614 (55.8) 3683 (55.6)
Complications, n (%)
Venous thromboembolism 24 (1.2) 24 (0.6) 63 (0.3) 14 (0.2)°
Postoperative myocardial infarction 3(0.2) I (<0.1) 2 (<0.1) 4 (0.1)°
Prosthetic device complication 23 (1.2) 43 (1.0) 74 (0.4) 21 (0.3)°
Surgical wound infection 7 (0.4) 16 (0.4) 31 (0.2) 9 (0.1)°
Comorbidities, n (%)
Congestive heart failure 77 (4.0) 118 (2.8) 221 (1.2) 61 (0.9)°
Cardiac arrhythmias 173 (8.9) 348 (8.1) 1220 (6.4) 349 (5.3)°
Valvular disease 44 (2.3) 133 (3.1) 406 (2.1) 136 (2.1)¢
Pulmonary circulation disorders 27 (1.4) 35 (0.8) 93 (0.5) 19 (0.3)°
Peripheral vascular disorders 28 (1.4) 55 (1.3) 159 (0.8) 50 (0.8)°
Hypertension 970 (49.8) 2255 (52.7) 8976 (47.2) 2932 (44.2)°
Paralysis 50 (2.6) 26 (0.6) 27 (0.1) 6 (0.1)°
Other neurological disorders 138 (7.1) 178 (4.2) 415 (2.2) 162 (2.4)°
Chronic pulmonary disease 367 (18.8) 862 (20.1) 2330 (12.2) 751 (11.3)°
Diabetes, uncomplicated 323 (16.6) 662 (15.5) 1738 (9.1) 606 (9.1)°
Diabetes, complicated 55 (2.8) 64 (1.5) 127 (0.7) 50 (0.8)°
Hypothyroidism 223 (11.4) 492 (11.5) 1678 (8.8) 572 (8.6)°
Renal failure 75 (3.9) 123 (2.9) 249 (1.3) 8l (1.2)°
Liver disease 44 (2.3) 110 (2.6) 231 (1.2) 101 (1.5)°
Peptic ulcer disease excluding bleeding 16 (0.8) 20 (0.5) 66 (0.3) 16 (0.2)°
AIDS/HIV 6(0.3) 21 (0.5) 29 (0.2) 7 (0.1)°
Lymphoma 17 (0.9) 21 (0.5) 43 (0.2) 22 (0.3)°
Metastatic cancer 19 (1.0) 19 (0.4) 50 (0.3) 12 (0.2)°
Solid tumor (without metastasis) 13 (0.7) 14 (0.3) 52 (0.3) 12 (0.2)
Rheumatoid arthritis/collagen vascular 152 (7.8) 205 (4.8) 620 (3.3) 203 (3.1)°
Coagulopathy 47 (2.4) 84 (2.0) 275 (1.4) 84 (1.3)°
Obesity 508 (26.1) 1059 (24.7) 3182 (16.7) 1208 (18.2)°
Weight loss 23 (1.2) 28 (0.7) 35(0.2) 7 (0.1)°
Fluid and electrolyte disorders 179 (9.2) 359 (8.4) 982 (5.2) 326 (4.9)°
Blood loss anemia 39 (2.0 83 (1.9) 297 (1.6) 53 (0.8)°
Deficiency anemia 36 (1.8) 83 (1.9) 206 (I.1) 55 (0.8)°
Alcohol abuse 53 (2.7) 126 (2.9) 398 (2.1) 154 (2.3)
Drug abuse 36 (1.8) 99 (2.3) 179 (0.9) 73 (1.1)¢
Psychoses 21 (1.1) 55 (1.3) 50 (0.3) 12 (0.2)°
Depression 366 (18.8) 799 (18.7) 2469 (13.0) 801 (12.1)°

Abbreviations: IRF, inpatient rehab facility; SNF, skilled nursing facility.

*Variables were compared by discharge destination using Wald y? test from unadjusted binary or multinomial logistic regression models that also accounted for
clustering by hospital facility.

°P <.001.

P < .05.
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Table 3. Characteristics by Discharge Destination of THR Recipients >65 Years.?

IRF (n =6371) SNF (n = 12387) Home Health Care (n = 13 433) Home Self-Care (n = 3933)

90-day readmission, n (%) 2137 (33.5) 2082 (16.8) 1166 (8.7) 343 (8.7)°
Race, n (%) African American 210 (3.3) 787 (6.4) 380 (2.8) 77 (2.0)°
Sex, n (%) female 4372 (68.6) 8792 (71.0) 7374 (54.9) 2022 (51.4)°
Age, n (%)°
65-74 years 2182 (34.2) 4631 (37.4) 8775 (65.3) 2611 (66.4)
75-84 years 2906 (45.6) 6132 (49.5) 4348 (32.4) 1195 (30.4)
>85 years 1283 (20.1) 1624 (13.1) 310 (23) 127 (3.2)
Insurance type, n (%)°
Medicaid 14 (0.2) 31 (0.3) 16 (0.1) 3(0.1)
Medicare/government 6000 (94.2) 11362 (91.7) Il 638 (86.6) 3346 (85.1)
Private 357 (5.6) 994 (8.0) 1779 (13.2) 584 (14.8)
Metro area (facility level), n (%) 5617 (88.2) Il 497 (92.8) 12717 (94.7) 3326 (84.6)°
Fiscal year (FY), n (%)°
FY2008 (July OI, 2007, to June 30,2008) 1616 (25.4) 2391 (19.3) 2260 (16.8) 822 (20.9)
FY2009 (July OI, 2008, to June 30, 2009) 1400 (22.0) 2628 (21.2) 2630 (19.6) 761 (19.3)
FY2010 (July 01, 2009, to June 30,2010) 1312 (20.6) 2737 (22.1) 3004 (22.4) 810 (20.6)
FY2011 (July OI, 2010, to June 30,2011) 1170 (18.4) 2617 (21.1) 3087 (23.0) 795 (20.2)
FY2012 (July 01,2011, to March 31,2012) 873 (13.7) 2014 (16.3) 2452 (18.3) 745 (18.9)
Volume of cases (by facility and fiscal year), n (%)°
<100/year 2219 (34.8) 3609 (29.1) 2659 (19.8) 534 (13.6)
100 to 199/year 1932 (30.3) 3535 (28.5) 4074 (30.3) 1398 (35.5)
200+/year 2220 (34.8) 5243 (42.3) 6700 (49.9) 2001 (50.9)
Complications, n (%)
Venous thromboembolism 46 (0.7) 106 (0.9) 65 (0.5) 18 (0.5)°
Postoperative myocardial infarction 26 (0.4) 35 (0.3) 15 (0.1) 10 (0.3)°
Prosthetic device complication 139 (2.2) 233 (1.9) 61 (0.5) 16 (0.4)°
Surgical wound infection 18 (0.3) 50 (0.4) 13 (0.1) 4(0.1)°
Comorbidities, n (%)
Congestive heart failure 424 (6.7) 843 (6.8) 332 (2.5) 95 (2.4)°
Cardiac arrhythmias 1227 (19.3) 2281 (18.4) 1681 (12.5) 498 (12.7)°
Valvular disease 427 (6.7) 776 (6.3) 575 (4.3) 160 (4.1)°
Pulmonary circulation disorders 121 (1.9) 194 (1.6) 121 (0.9) 29 (0.7)°
Peripheral vascular disorders 239 (3.8) 476 (3.8) 365 (2.7) 85 (2.2)°
Hypertension 4067 (63.8) 7902 (63.8) 8670 (64.5) 2432 (61.8)
Paralysis 63 (1.0) 61 (0.5) 17 (0.1) 8(0.2)°
Other neurological disorders 341 (5.4) 602 (4.9) 307 (2.3) 80 (2.0)°
Chronic pulmonary disease 1019 (16.0) 2072 (16.7) 1714 (12.8) 465 (11.8)°
Diabetes, uncomplicated 1180 (18.5) 2220 (17.9) 1898 (14.1) 549 (14.0)°
Diabetes, complicated 167 (2.6) 210 (1.7) 144 (1.1) 36 (0.9)°
Hypothyroidism 1204 (18.9) 2275 (18.4) 1940 (14.4) 563 (14.3)°
Renal failure 435 (6.8) 803 (6.5) 472 (3.5) 152 (3.9)°
Liver disease 52 (0.8) 81 (0.7) 78 (0.6) 21 (0.5)
Peptic ulcer disease excluding bleeding 44 (0.7) 80 (0.6) 76 (0.6) 23 (0.6)
AIDS/HIV 0 (0.0) 0(0.0) 0 (0.0 0 (0.0
Lymphoma 51 (0.8) 66 (0.5) 46 (0.3) Il (0.3)°
Metastatic cancer 43 (0.7) 55 (0.4) 35(0.3) 9 (0.2)°
Solid tumor (without metastasis) 63 (1.0) 104 (0.8) 79 (0.6) 18 (0.5)¢
Rheumatoid arthritis/collagen vascular 296 (4.6) 512 (4.1) 431 (3.2) 115 (2.9)°
Coagulopathy 160 (2.5) 297 (2.4) 235 (1.7) 75 (1.9)°
Obesity 624 (9.8) 1264 (10.2) 1310 (9.8) 477 (12.1)
Weight loss 50 (0.8) 136 (1.1) 37 (0.3) 12 (0.3)°
Fluid and electrolyte disorders 775 (12.2) 1558 (12.6) 921 (6.9) 305 (7.8)°
Blood loss anemia 147 (2.3) 281 (2.3) 226 (1.7) 38 (1.0)°
Deficiency anemia 157 (2.5) 333 (27) 173 (1.3) 60 (1.5)°
Alcohol abuse 53 (0.8) 82 (0.7) 78 (0.6) 26 (0.7)
Drug abuse 58 (0.9) 119 (1.0) 44 (0.3) 11 (0.3)°
Psychoses 39 (0.6) 81 (0.7) 15 (0.1) 7 (0.2)°
Depression 630 (9.9) 1350 (10.9) 1048 (7.8) 289 (7.3)°

Abbreviations: IRF, inpatient rehab facility; SNF, skilled nursing facility.

*Variables were compared by discharge destination using Wald % test from unadjusted binary or multinomial logistic regression models that also accounted for
clustering by hospital facility.

°P <.001.

P < .05.
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Figure 2. Unadjusted (UN) and adjusted (AD]) relative risk ratios of
referral to an inpatient rehabilitation facility (IRF), skilled nursing
facility (SNF), and home health care (vs home self-care) in African
Americans (vs whites) by age group (<65 and >65 years, respec-
tively). In the analysis of total hip replacement (THR) recipients <65
years, the adjusted models include all covariates of interest from
Tables 2 and 3 with P < .10. In the analysis of those >65 years, the
adjusted models include all covariates of interest from Tables 2 and 3
with P < .10.

are not available in this data set. Third, although THR for the
management of end-stage hip OA is an elective treatment, we
have no good data on baseline patient functional status that may
potentially vary by race.

In summary, among patients who underwent primary THR
surgery in the state of Pennsylvania, AAs, in comparison to
white patients, had significantly higher risks of being dis-
charged to a SNF or IRF. These racial differences persisted
even after controlling for patient sociodemographic character-
istics, clinical comorbidities, surgical complications, and hos-
pital facility characteristics. We also found that patients
discharged to a SNF or IRF had a greater chance of being
readmitted to an acute care hospital within 90 days following
THR surgery. Future studies should evaluate patient-level and
health-care system reasons for these variations in postsurgical
rehabilitation care.
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