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Abstract

Background Total joint arthroplasty is widely performed

in patients of all races with severe osteoarthritis. Prior

studies have reported that African American patients tend

to receive total joint arthroplasties in low-volume hospitals

compared with Caucasian patients, suggesting potential

racial disparity in the quality of arthroplasty care.

Questions/purposes We asked whether (1) a hospital

outcome measure of risk-adjusted mortality or complica-

tion rate within 90 days of primary TKA can be directly

used to profile hospital quality of care, and (2) African

Americans were more likely to receive TKAs at low-

quality hospitals (or hospitals with higher risk-adjusted

outcome rate) compared with Caucasian patients.

Patients and Methods We developed a risk-adjusted,

90-day postoperative outcome measure to identify high-,

intermediate-, and low-quality hospitals based on patient

records in the Medicare Provider Analysis and Review

files between July 1, 2002, and June 30, 2005 (the first

cohort). We then analyzed a second cohort of African

American and Caucasian patients receiving Medicare who

underwent primary TKAs between July and December

2005 to determine the independent impact of race

on admissions to high-, intermediate-, and low-quality

hospitals.

Results The risk-adjusted postoperative mortality/com-

plication rate varied substantially across hospitals; hospitals

can be meaningfully categorized into quality groups. In the

second cohort of admissions, 8% of African American

patients (n = 4894) versus 9.2% of Caucasian patients (n =

86,705) were treated in high-quality hospitals whereas

14.7% of African American patients versus 12.7% of

Caucasians patients were treated in low-quality hospitals.

After controlling for patient demographic, socioeconomic,

geographic, and diagnostic characteristics, the odds ratio for

admission to low-quality hospitals was 1.28 for African

American patients compared with Caucasian patients (95%

CI, 1.18–1.41).

Conclusions Among elderly Medicare beneficiaries

undergoing TKA, African American patients were more

likely than Caucasian patients to be admitted to hospitals

with higher risk-adjusted postoperative rates of complica-

tions or mortality. Future work is needed to address the

residential, social, and referring factors that underlie this

disparity and implications for outcomes of care.
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Introduction

Total joint arthroplasty is widely performed to relieve pain

and improve function for patients with advanced osteoar-

thritis [13, 14]. It is estimated the number of TKAs

performed in the United States will increase from

approximately 500,000 in 2005 to more than 3 million in

2030, and the number of THAs will increase to 600,000 in

2030 [26]. Notwithstanding the overall expansion in indi-

cations [17] and use of arthroplasty, data suggest

persistently lower use among racial minorities [6, 18, 25,

38, 39].

Despite this well-documented disparity in use, less is

known about the quality of arthroplasty care that racial

minority patients receive. NonCaucasian patients report-

edly tend to be treated in hospitals performing a lower

volume of arthroplasties each year [28, 30]. Given the

evidence of associations between lower procedure volume

and inferior arthroplasty postoperative mortality and com-

plications [19, 21, 29, 31], it has been assumed racial

minorities might have reduced access to high-quality

arthroplasty care. Nevertheless, volume per se is not a

direct measure of quality [12], and prior studies [6, 28, 30,

38] have not directly assessed whether African Americans

undergoing TKAs are more likely to have their surgery in

lower-quality hospitals.

We therefore asked whether (1) a hospital outcome

measure of risk-adjusted mortality or complication rate

within 90 days of primary TKA developed using Medicare

claims data can be directly used to profile hospital quality

of care; and (2) African American patients were more

likely to receive TKAs at low-quality hospitals (or hospi-

tals with higher risk-adjusted outcome rate) compared with

Caucasian patients.

Patients and Methods

The primary source of data was the Medicare Provider

Analysis and Review (MedPAR) files between 2002 and

2005 [35]. The MedPAR claims contain information

regarding each hospitalization for fee-for-service Medicare

beneficiaries. Key data elements included patient demo-

graphics, primary and secondary diagnoses, and procedures

recorded by the International Classification of Disease,

Ninth Revision, Clinical Modification (ICD-9-CM) codes,

admission and discharge dates, date of death up to 3 years

after discharge, and unique patient (encrypted) and hospital

identifiers. Supplemental data included the 2005 American

Hospital Association (AHA) annual survey data [2] to

obtain hospital geographic information and the 2000 US

Census file [40] to obtain patient socioeconomic measures

(described later).

We used the MedPAR data to identify two separate

cohorts of patients aged 65 years or older who underwent a

primary TKA (ICD-9-CM procedure code 81.54): Cohort I,

consisting of TKA admissions between July 1, 2002, and

June 30, 2005, which were used to assess hospital quality

based on risk-adjusted, 90-day postoperative adverse out-

come rate (ie, to address the first study question); and

Cohort II, consisting of TKA admissions between July 1,

2005, and December 31, 2005, which were used to answer

the second question regarding the association of race with

admissions to high-, intermediate-, and low-quality hospi-

tals as profiled based on the sample in Cohort I.

In the analyses of Cohort I, we identified 635,439 TKA

admissions to 3611 hospitals during a 3-year period. We

retained only Caucasian and African American patients and

excluded the 22,247 (3.5%) patients of other races or eth-

nicities owing to concerns regarding inaccurate race/

ethnicity data in Medicare claims [6]. We further excluded

the small number (\ 1%) of admissions from emergency

departments or transfers from other hospitals because these

patients might be quite different from other patients having

elective surgery with respect to treatment courses and

postoperative mortality and complications. In addition, we

expected hospital choice for these excluded patients was

more likely to be dictated by their acuity rather than patient

and provider preferences. The final sample (610,285 pri-

mary TKA admissions to 3101 hospitals) was used to

estimate the risk-adjusted outcome for each hospital, as

follows (Table 1).

Using previously developed and tested ICD-9-CM

algorithms [8], we defined a composite end point (the

adverse outcome) of complications (identified using inpa-

tient claims) and mortality within 90 days after TKA for

each admission. The composite measure consisted of six

separate postoperative outcomes within 90 days: sepsis,

hemorrhage, pulmonary embolism, deep vein thrombosis,

severe wound infection requiring readmission, and death.

The ICD-9-CM codes for complications were reported in

previous studies [8, 19, 21].

We determined predictors used to estimate the risk

adjustment model according to the findings by Cram et al.

[8] and our analyses, in which we performed bivariate tests

and stepwise logistic regression models. Choice of pre-

dictors was made based on statistical criteria and clinical

judgment. The final set of patient predictors for model

estimation included age category (65–69, 70–74, 75–79,

80–84, 85–89, and C 90 years); female gender (yes/no);

selected comorbidity conditions defined according to the

algorithm developed by Elixhauser et al. (such as conges-

tive heart failure, chronic renal failure) [10]; additional

high-risk conditions related to joint arthroplasty [19],

including prior hip and knee arthroplasties, active joint

infection, acute fracture, cancer with bone involvement,
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Table 1. Characteristics of Cohort I and risk adjustment model for 90-day complication rate after primary TKA

Characteristic Patients in Cohort I (%) Risk adjustment model

Total

(n = 610,285)

Without complication

(n = 573,062)

With complication

(n = 37,223)*

Adjusted odds

ratio

95% confidence

interval

Age

65–69 years 22.7 23.0 18.5 � �

70–74 years 34.6 34.7 32.5 1.14 1.11–1.18

75–79 years 24.7 24.6 26.3 1.27 1.23–1.31

80–84 years 13.6 13.4 16.7 1.44 1.39–1.50

85–89 years 3.9 3.8 5.3 1.59 1.51–1.68

C 90 years 0.5 0.5 0.7 1.75 1.54–2.02

Race

Caucasian 94.7 94.8 93.0 � �

African American 5.3 5.2 7.0 � �

Hospital percent of African

American patients

5.3 5.2 6.3 3.40 2.78–4.16

Gender

Male 34.7 34.7 37.7 � �

Female 65.3 65.3 62.3 0.89 0.81–0.91

Comorbidity

Congestive heart failure 4.6 4.4 9.0 1.69 1.62–1.77

Neurologic disease 1.9 1.8 3.2 1.67 1.57–1.78

Chronic renal failure 0.8 0.7 2.2 2.35 2.17–2.54

Chronic obstructive pulmonary disease 12.4 12.2 15.9 1.20 1.16–1.24

Arrhythmia 12.8 12.5 17.4 1.23 1.19–1.26

Liver disease 0.4 0.4 0.7 1.49 1.29–1.71

Weight loss 0.2 0.1 0.5 2.44 1.95–3.06

Valvular disorder 4.8 4.7 6.3 1.08 1.03–1.13

Hypothyroidism 14.6 14.6 13.7 0.96 0.93–0.99

Coagulopathy 1.2 1.2 2.2 1.52 1.40–1.64

Lymphoma 0.2 0.2 0.3 1.45 1.20–1.75

Pulmonary circulatory disease 0.9 0.7 3.2 3.44 3.16–3.73

Peripheral vascular disease 2.0 1.9 2.8 1.29 1.21–1.38

Fluid disorder 6.8 6.6 9.4 1.26 1.21–1.30

Paralysis 0.1 0.1 0.2 2.61 2.07–3.29

Psychosis 0.5 0.4 0.7 1.43 1.25–1.63

Metastatic cancer 0.1 0.1 0.2 1.80 1.29–2.53

High-risk condition

Cancer with bone involvement 0.1 0.1 0.3 1.77 1.26–2.49

Femur fracture 0.1 0.1 0.2 6.63 5.58–7.87

Previous joint arthroplasty 0.9 0.8 2.1 2.11 1.94–2.30

Degenerative disease as indication

for TKA

2.3 2.3 2.7 1.94 1.51–2.47

Knee infection as indication

for TKA

0.1 0.1 0.8 1.15 1.07–1.23

Year

2002 13.9 14.2 10.8 0.66 0.64–0.69

2003 32.1 32.2 29.8 0.80 0.78–0.83

2004 34.9 34.8 37.1 0.91 0.88–0.94

2005 19.1 18.8 22.3 � �

* p \ 0.05 when compared with patients with complications in all characteristics; �reference group.
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and degenerative diseases as indications for joint arthro-

plasty; and year dummies (2002, 2003, 2004, and 2005).

African American race was associated with mortality

and complications after primary TKA according to previ-

ous studies [8, 17]. This is potentially problematic, as it is

unclear whether this relationship is because patients of

African American race pose greater risk and therefore

experience higher postoperative mortality and complica-

tions after TKA or because African American patients are

more likely to be admitted to poorer-quality hospitals.

Thus, the inclusion of race might potentially overadjust

hospital quality if African American patients tended to be

admitted to lower-quality hospitals. However, failure to

control for race might unfairly penalize hospitals that cared

for large proportions of African American patients if in fact

they are sicker. Therefore, the model included a hospital-

level variable representing the proportion of African

American patients admitted to the hospital as a marker of

severity rather than access to care. To confirm the robust-

ness of hospital profiling using the risk-adjusted outcome

measure (ie, the first study question), we also conducted

sensitivity analyses in which multivariable models did not

control for percentage of African American patients

admitted for TKAs and in which risk-adjusted outcomes

were estimated based on Caucasian patients only.

To determine whether the hospital outcome measure

could be used to profile hospital quality of care, we fit the

risk adjustment model for Cohort I using the generalized

estimating equation approach [43] with a binomial distri-

bution and a logit link function of the response variable

(whether a patient having a TKA experienced the adverse

outcome). The statistical performance of this risk adjust-

ment model was evaluated using the c-statistic [1], which

summarizes the ability of the model to discriminate

between patients who experienced the adverse outcome

and those who did not. To account for the possible out-

comes correlation between patients admitted to the same

hospital, the model assumed a compound symmetric

(exchangeable) correlation structure of the error term.

Estimated coefficients of risk factors were used to predict

the probability of having the adverse outcome develop for

each patient. To calculate the risk-adjusted adverse out-

come rate for each hospital, we first calculated the expected

adverse outcome rate for each hospital (E) as the sum of the

predicted probability of having the adverse outcome

develop for all patients in the hospital divided by the

number of patients having TKAs in the hospital. The

observed adverse outcome rate for each hospital (O) then

was calculated as the actual number of patients experi-

encing the outcome in the hospital divided by the number

of patients having TKAs in the hospital. Finally, the risk-

adjusted adverse outcome rate for each hospital was cal-

culated as the ratio of the observed to expected adverse

outcome rate (ie, O/E ratio) multiplied by the overall

adverse outcome rate for all patients in the cohort [3]. This

risk-adjusted outcome rate is comparable across hospitals

[23].

To test the racial difference in access to high-, inter-

mediate-, and low- quality hospitals (ie, study question 2),

in Cohort II we initially identified 107,201 primary TKA

admissions to 3612 hospitals between July 1 and December

31, 2005. Applying the same exclusion criteria described

for Cohort I, we excluded 3880 (3.6%) nonCaucasian and

nonAfrican American patients, and patients admitted from

the emergency department or transferred from another

hospital (\ 1%). The retained sample then was linked to

(1) the hospital risk-adjusted adverse outcome rate calcu-

lated as described previously (454 admissions could not be

matched to a hospital risk-adjusted adverse outcome rate

and were excluded); (2) the 2000 US Census file to obtain

residence zip code-level education and median household

income data (10,011 patients with missing or incorrect zip

codes were excluded); and (3) the 2005 AHA annual sur-

vey data to obtain hospital zip code for calculating distance

between patient residence and the admitting hospital

(700 admissions were excluded owing to missing or

incorrect hospital zip code). We calculated the distance

between the zip code of each patient’s residence and the

hospital where the surgery was performed using the linear

arc distance between centroids [34]. The sample for final

analyses in Cohort II included 91,599 admissions of Cau-

casian and African American patients receiving TKAs in

2842 hospitals (Table 2). African American patients (n =

4894) accounted for 5.3% of all admissions in Cohort II.

African American patients undergoing TKAs also were

more likely to be male, live in an urban area, travel a

shorter distance for the procedure, and live in zip code

areas with lower socioeconomic status (measured by edu-

cation and income). Compared with the final analytic

sample, excluded records attributable to missing informa-

tion contained only slightly fewer African American

patients (4.9% versus 5.3%) and did not differ substantially

in other patient characteristics. We ranked hospitals treat-

ing patients having TKAs in Cohort II by the predefined,

risk-adjusted 90-day postoperative adverse outcome rate

and categorized hospitals into high-quality group (hospitals

with an O/E ratio \ 20th percentile), low-quality group

(hospitals with O/E ratio C 80th percentile), or intermediate-

quality group (other hospitals). In sensitivity analyses, we

used alternative cutoff points to define the high-quality

(25th or 33rd percentile) and low-quality (75th or 67th

percentile correspondingly) groups.

The set of patient covariates that might have affected

hospital choices [7, 8, 19, 28, 30] included age; gender;

rural or urban residence of patient defined using rural-

urban commuting area codes provided by the Rural Health
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Table 2. Characteristics of Cohort II by race

Characteristic Patients in Cohort II (%)

Total

(n = 91,599)

African American

(n = 4894)

Caucasian

(n = 86,705)

p Value*

Hospital admission�

High-quality hospital 9.2 8.0 9.2 \ 0.001

Low-quality hospital 12.8 14.7 12.7

Intermediate-quality hospital 78.0 77.3 78.1

Age

65–69 years 19.7 26.9 19.3 \ 0.001

70–74 years 36.1 37.2 36.0

75–79 years 25.7 22.1 25.9

80–84 years 14.3 10.8 14.5

85–89 years 3.9 2.6 4.0

C 90 years 0.4 0.5 0.4

Gender

Male 35.3 20.3 36.2 \ 0.001

Female 64.7 79.7 63.8

Residence location

Rural 8.0 3.7 8.3 \ 0.001

Urban 92.0 96.3 91.7

Median distance (miles) 8.9 6.1 9.1 \ 0.001

Zip code-level education (median of percent
population with C 12 years education)

83.0 74.0 84.0 \ 0.001

Median zip code-level income (US dollars) 40,037 32,980 40,316 \ 0.001

Comorbidity

Congestive heart failure 4.9 6.2 4.8 \ 0.001

Neurologic disease 2.0 1.9 2.0 0.408

Chronic renal failure 1.9 3.1 1.9 \ 0.001

Chronic obstructive pulmonary disease 13.4 15.6 13.3 \ 0.001

Arrhythmia 14.0 9.9 14.2 \ 0.001

Liver disease 0.4 0.5 0.4 0.441

Weight loss 0.2 0.3 0.2 0.113

Valvular disorder 5.2 3.5 5.3 \ 0.001

Hypothyroidism 15.9 9.3 16.2 \ 0.001

Coagulopathy 1.5 1.4 1.5 0.721

Lymphoma 0.3 0.1 0.3 0.070

Pulmonary circulatory disease 1.1 1.3 1.0 0.127

Peripheral vascular disease 2.2 2.6 2.2 0.048

Fluid disorder 8.1 9.4 8.0 \ 0.001

Paralysis 0.1 0.1 0.1 0.797

Psychosis 0.5 0.5 0.5 0.746

Metastatic cancer 0.1 0.1 0.1 0.161

High-risk condition 0.1 0.1 0.1

Cancer with bone involvement 0.1 0.1 0.1 0.333

Femur fracture 0.6 0.6 0.6 0.970

Previous joint arthroplasty 0.5 0.5 0.5 0.955

Degenerative disease as indication for TKA 0.1 0.1 0.1 0.127

Knee infection as indication for TKA 2.3 1.8 2.3 0.018

* For comparisons between Caucasian and African American patients based on chi-square tests for categorical variables and nonparametric

Wilcoxon tests for continuous variables; �high-quality hospitals were below the 20th percentile of the ranking of risk-adjusted complication rate;

low-quality hospitals were above the 80th percentile of the ranking of risk-adjusted complication rate; intermediate-quality hospitals were in the

middle.
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Research Center [36]; distance between patient residence

and the admitting hospital; zip code-level median house-

hold income and education attainment; selected

comorbidity conditions defined according to Elixhauser

et al. [10]; and additional high-risk conditions related to

TKA as described before.

We performed bivariate and multivariable analyses to

compare patient characteristics and hospital quality

between Caucasian and African American patients. In

bivariate analyses, we used chi square tests for comparison

of categorical variables and nonparametric Wilcoxon tests

for comparison of continuous variables. In multivariable

analysis, separate multinomial logistic models were esti-

mated to test the independent impact of race (the key

independent variable) on admissions to high-, intermediate-,

and low-quality hospitals alternatively defined above (the

dependent variable, intermediate-quality hospitals as the

reference group), after controlling for the patient covariates

described above. All analyses were performed with SAS1

(Version 9.2; SAS Institute Inc, Cary, NC, USA).

Results

In the analyses on Cohort I to develop a hospital risk-

adjusted, 90-day postoperative adverse outcome measure

for primary TKA, we found that patients experiencing

postoperative adverse outcomes tended to be female, older,

African Americans, and to have more comorbidities and

high-risk conditions (Table 1). The c-statistic for the risk

adjustment model was 0.70, which is comparable to those

in validated models of short-term inpatient mortality based

on Medicare claims [23, 24], and suggests appropriate

statistical performance of our estimated model. The risk-

adjusted postoperative mortality/complication rate varied

substantially across hospitals (Fig. 1), which allows us to

categorize hospitals into different quality groups. In the

sensitivity analyses of the risk-adjustment model excluding

the hospitals’ percentage of African Americans admitted

for TKAs and the model based on Caucasian patients only,

the results were close to the results in the main analyses.

In the analyses on Cohort II, African American patients

undergoing TKAs were less likely to be admitted to high-

quality hospitals (8% versus 9.2%) but more likely to be

admitted to low-quality hospitals (14.7% versus 12.7%)

compared with Caucasian patients. In multivariable anal-

yses controlling for patient covariates (Table 3), African

American race was not a predicator of admissions to high-

quality hospitals (adjusted odds ratio [AOR] = 1.07; 95%

CI, 0.93–1.24; p = 0.34) but was associated with admis-

sions to low-quality hospitals (AOR = 1.28; 95% CI 1.18–

1.41; p \ 0.001). We found similar results when high-,

intermediate-, and low-quality hospitals were defined using

alternative cutoff points.

Discussion

The last two decades have seen dramatic expansions in

clinical indications and actual use of joint arthroplasties

[17, 26]. As such, the quality of arthroplasties received by

patient groups is of increasing interest to policymakers and

the public [4, 5, 41]. For instance, in a pay-for-performance

demonstration project, the Centers for Medicare and

Medicaid Services (CMS) publicly reported three hospital

quality measures for arthroplasty [41]. Although several

studies suggest racial minority patients are less likely to

undergo arthroplasties [6, 18, 38, 39], little is known about

the quality of arthroplasty care that African Americans

receive relative to Caucasians. In this study we asked

Fig. 1 The distribution of hospital risk-adjusted 90-day postoperative

adverse outcome rate for primary TKA is shown.

Table 3. Admission to high- and low-quality hospitals for African

American patients compared with Caucasian patients*

Hospitals Adjusted

odds ratio

95% confidence

interval

p Value

High-quality hospitals

\ 20th percentile 1.07 0.93–1.24 0.34

\ 25th percentile 0.82 0.73–0.92 \ 0.0001

\ 33rd percentile 0.89 0.82–0.97 0.009

Low-quality hospitals

[ 80th percentile 1.28 1.18–1.41 \ 0.0001

[ 75th percentile 1.19 1.10–1.29 \ 0.0001

[ 67th percentile 1.02 0.96–1.10 0.46

* Separate multinomial logistic regression models adjusted for age,

gender, rural/urban residence, travel distance, education, household

income, comorbidities, and high-risk conditions related to TKA

(Table 2).
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whether (1) a hospital outcome measure of risk-adjusted

mortality or complication rate within 90 days of primary

TKA developed using Medicare claims data can be directly

used to profile hospital quality of care; and (2) African

American patients were more likely to undergo a TKA at a

low-quality hospital (or hospitals with higher risk-adjusted

outcome rate) compared with Caucasian patients.

This study has several limitations. First, our analyses

were limited to elderly Medicare patients. However,

approximately 2
.
3 of primary TKAs were performed in

patients 65 years and older [6], and most of the growth in

TKA volume has occurred among the elderly [9]. Second,

our claims-based risk adjustment model might not capture

all important clinical risk factors and thus the risk-adjusted

adverse outcome measure might not be fully risk adjusted

[15]. However, our model predicted the adverse outcome

very well in comparison to other published models [23,

24], and similarly developed risk-adjusted outcome mea-

sures based on Medicare claims agreed to a substantial

degree with the measures developed based on medical

records containing more extensive clinical information [23,

24]. Therefore, our measure for each hospital based on the

O/E ratio should reflect largely the quality of hospital care

rather than the effects of preexisting patient characteristics

[8, 20]. Third, the second part of our analysis for racial

disparities in hospital admissions adjusted for income and

education attainment at zip code levels (instead of for each

patient); there may be unmeasured socioeconomic com-

ponents associated with African American patients that can

lead to their increased likelihood of admission to lower-

quality hospitals. However, evidence suggests that the

aggregate level socioeconomic measures offer a valid

approach to overcoming the absence of socioeconomic data

in medical claims [22].

We first developed the risk-adjusted, 90-day postoper-

ative adverse outcome measure after primary TKA to

profile hospital quality of care. There is ongoing debate

regarding how to best measure and profile hospital quality

using alternative structural, process-of-care, and outcome

indicators [4, 15, 33, 42]. The three arthroplasty process

measures published by the CMS included prophylactic

antibiotic use within 1 hour before surgical incision,

appropriate choice of antibiotics, and discontinuation of

prophylactic antibiotics within 24 hours after surgery [41].

These measures convey important quality information to

the public but take only a narrow perspective on the overall

quality of perioperative arthroplasty care, ie, antibiotic

administration. Furthermore, one study reported these

process measures did not have adequate ability to dis-

criminate among hospitals and correlated weakly with

important clinical outcomes [4]. Although primary TKA is

relatively safe with short-term mortality less than 1%, our

analyses found, as previous studies did [8, 19–21], that

major complications occur in a proportion of patients

undergoing the procedure (approximately 6% on average in

our study). In addition, adverse outcome rates varied con-

siderably across hospitals (with a range of 0% to 50% in

our study), thereby providing meaningful classification of

hospital performance in arthroplasties. Finally, our risk

adjustment model predicted the adverse outcome reason-

ably well, which assured our ability to ‘level the playing

field’ for hospital classifications [16]; several studies in

other areas of inpatient care suggest risk-adjusted outcomes

similarly developed using Medicare claims data provide

highly valid classifications of hospital performance

[23, 24].

Racial variations in the pattern of admissions to

high-, intermediate-, and low-quality hospitals for joint

arthroplasty have not been studied. Losina et al. [28, 30]

reported that racial minorities and patients of lower

socioeconomic status undergoing joint arthroplasties

tended to be treated in hospitals performing low volumes of

arthroplasties. This suggests potential racial and socio-

economic disparities in access to high-quality arthroplasty

care given the evidence that hospital volume of

arthroplasty procedures correlates with well-defined and

risk-adjusted postoperative outcomes [19, 21, 31] and, as

such, can be seen as a proxy measure of hospital quality

[12]. Nevertheless, the observed volume-outcome rela-

tionship in arthroplasty might be partially explained by

unobserved hospital and patient characteristics [12]. For

instance, the degree of specialization in orthopaedic care

might contribute to quality and outcomes improvement

above and beyond the effect of volume. It has been doc-

umented that orthopaedic specialty hospitals have lower

postoperative complication rates for joint arthroplasty rel-

ative to general hospitals even after controlling for

differences in patient volume [8]. Small specialty centers

might have the ability to provide arthroplasty care with

better outcomes than large general hospitals [19]. There-

fore, our finding that African Americans were more likely

than Caucasian patients to receive primary TKAs in hos-

pitals with higher risk-adjusted postoperative mortality/

complication rates provides direct evidence of racial dis-

parities in access to high-quality arthroplasty care. As

suggested by Losina et al. [28, 30] and others [27, 32, 37],

the potential racial disparity we observed in access to high-

quality hospitals for joint arthroplasty might be explained

by multiple factors. For example, African American

patients are more likely to come from poor neighborhoods

with less hospital-care resources, which might predict their

increased likelihood of admissions to poor-quality hospitals

[30]. In addition, residential racial segregation might lead

to segregated access to inpatient care whereby African

American patients tend to be clustered in hospitals with

poor financial resources [11] and poor quality and
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healthcare outcomes [37]. Furthermore, physicians who

first treated and referred the patient for TKA might further

play an important role in the choices of orthopaedic sur-

geons and hospitals, thus explaining our findings of racial

disparities in access to high-quality hospitals [32]. There-

fore, more in-depth studies are needed to explore these

neighborhood, social, and physician-referring factors to

better understand and address the issues of unequal access

and quality of arthroplasties.

Our study of Medicare beneficiaries in the nation reveals

that among patients undergoing primary TKAs, African

American patients were more likely than Caucasian

patients to be treated in hospitals with higher risk-adjusted

postoperative adverse outcome rate. The potential racial

disparity in access to high-quality arthroplasty care is a

major issue, especially as arthroplasties have and continue

to be more widely performed in Caucasian and nonCau-

casian patients with severe osteoarthritis. Future work is

needed to address the residential, social, and clinical

referring factors that underlie this disparity.
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