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Background: Racial disparities in perioperative complications have been shown to exist for many procedures in orthopaedic
surgery. Although anterior cruciate ligament reconstruction (ACLR) is commonly performed as an outpatient procedure, the rate of
admission to the hospital postoperatively is not insignificant. Hispanic patients have been shown to have higher odds of admission
compared with non-Hispanic patients.

Hypothesis: We hypothesized that racial disparities would decrease from 2007 to 2015, resulting in lower rates of hospital
admission for Black and Hispanic patients.

Study Design: Descriptive epidemiology study.

Methods: This study represents a retrospective analysis of the National Surgical Quality Improvement Program (NSQIP) database
for patients undergoing ACLR between 2007 and 2015. We performed bivariate analysis as well as binary logistic regression, with
postoperative admission as the primary outcome. Previously identified risk factors for admission were used as predictors in
addition to a term for the statistical interaction between year of surgery and ethnicity.

Results: A total of 7542 patients undergoing ACLR were assessed. The logistic regression model showed that Hispanic patients
had higher overall odds of admission (odds ratio [OR], 3.320; P < .001) than White patients; Black patients also had higher odds
compared with White patients (OR, 1.929; P¼ .009). However, there was a significant interaction between year of surgery and both
Black ethnicity (OR, 0.907; P¼ .026) and Hispanic ethnicity (OR, 0.835; P¼ .002), indicating a significant decrease in the admission
rates for these minority patients compared with White patients over time. Other risk factors for admission were the use of regional
anesthesia (OR, 3.482; P < .001), bleeding disorders (OR, 5.064; P ¼ .002), a higher body mass index (OR, 1.029; P < .001), and
longer operative times (OR, 1.012; P < .001). More recent surgery was associated with lower odds of admission (OR, 0.826; P <
.001).

Conclusion: Admission rates after ACLR declined from 2007 to 2015. Black and Hispanic patients were more likely to be admitted
overall, but they also saw a greater decrease in the odds of admission than White patients. This represents a reduction in disparity
between the 2 groups and is a reassuring improvement in racial disparity trends after a common sports procedure.
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Racial disparities have been identified across the spectrum
of health care in America, including but not limited to
infant mortality, diabetes incidence, heart failure out-
comes, cancer screening and treatment, and various surgi-
cal procedures.‡ Unfortunately, racial disparities have also
been shown in the orthopaedic literature, largely among
total joint arthroplasty procedures. In particular, it is
well documented that disparities exist in both access and

outcomes after total hip and knee arthroplasty.§ Medicare
data from 1991 to 2008 as analyzed by Singh et al33 indi-
cated that racial disparities in access and outcome for both
hip and knee arthroplasty failed to improve over that time
period, whereas Aseltine et al2 more recently found an
encouraging reduction among Connecticut hospitals in the
rates of disparate outcomes between White and Black
patients after total hip arthroplasty from 2005 to 2015.

Anterior cruciate ligament reconstruction (ACLR) is a
widely performed procedure in the United States, account-
ing for an estimated cost of US$3 billion annually.6,20,34

While ACLR is commonly considered an outpatient proce-
dure, recent data have shown a noninsignificant rate of
hospital admission after surgery. A 2017 analysis of risk
factors for hospital admission after ACLR showed an
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admission rate of 13.1%, with use of epidural anesthesia,
history of bleeding disorders, and Hispanic ethnicity as
independent risk factors for hospital admission.4 The asso-
ciation between Hispanic ethnicity and rates of admission
was particularly intriguing, as it highlights a possible
racial disparity in sports medicine surgery. Our purpose
in this study was to investigate the trends among ethnici-
ties for hospital admission after ACLR from 2007 to 2015 in
the United States. Specifically, we hypothesized that racial
disparities would decrease over time, resulting in lower
rates of hospital admission for Black and Hispanic patients.
We also hypothesized that admission rates would decrease
over time across all racial groups.

METHODS

Data Source

We analyzed data from the National Surgical Quality
Improvement Program (NSQIP) database from 2007 to
2015. This data set is collected by the American College of
Surgeons (ACS) from patient charts; contains information
about patient demographics, Current Procedural Terminol-
ogy (CPT) codes, and 30-day patient outcomes; and repre-
sents a high-quality, prospectively collected surgical
database encompassing approximately 750 medical cen-
ters.7 Medical centers are excluded from the ACS NSQIP
database if their interobserver disagreement rate between
clinical reviewers is greater than 5% or if their 30-day
follow-up rate is less than 80%. Finally, this database pro-
vides a highly accurate source of postoperative admission
and has been validated in the ACLR population.4 All cases
with CPT code 29888 (arthroscopically aided anterior cru-
ciate ligament reconstruction) were selected. Excluded were
5 cases with missing values for anesthesia type, 12 missing
the American Society of Anesthesiologists (ASA) classifica-
tion, 5 missing body mass index (BMI), and 1 case missing
sex. Additionally, there were 4461 cases with unknown or
missing race that were excluded.

Measures

The primary outcome for this study was the change over
time in postoperative admission to the hospital. This was
identified by at least 1 overnight stay in the hospital after
surgery. Patient characteristics included in our analysis
were patient race, age, BMI, and presence of bleeding dis-
orders. Other factors included in the analysis were the use
of regional anesthesia, total operation time, and year of
surgery. These surgical and patient factors have been

previously identified as independent predictors of admis-
sion after ACLR using the NSQIP data set.4

Statistical Analysis

An initial bivariate analysis comparing admission rates for
different demographic groups was performed using chi-
square testing. Binary logistic regression comparing patients
who were admitted postoperatively with those discharged on
the same day was then performed. Patient age, BMI, and year
were included as continuous variables. For race, White
patients were used as the reference category. A race � year
interaction term was included in the regression to estimate
the statistical interaction between race and year of surgery in
the odds of admission. P values less than .05 were considered
statistically significant (SPSS Statistics V 25.0; IBM).

RESULTS

After exclusion, there were 7542 cases included in our anal-
ysis. The overall admission rate was 12.8% (Table 1). The

TABLE 1
Bivariate Chi-square Analysis of Demographic Variablesa

n Discharged, % Admitted, % P Value

Age, y <.001
16-19 698 84.0 16.0
20-29 2766 86.2 13.8
30-39 2015 87.7 12.3
40-49 1428 89.0 11.0
50-59 529 91.1 8.9
�60 106 83.0 17.0
Total 7542 87.2 12.8

Sex .004
Female 2887 88.6 11.4
Male 4655 86.3 13.7
Total 7542 87.2 12.8

Race <.001
Asian 548 87.8 12.2
Black 904 84.6 15.4
Hispanic 230 74.3 25.7
White 5860 90.5 9.5
Total 7542 87.2 12.8

BMI, kg/m2 <.001
<18.5 31 87.1 12.9
18.5-24.9 2373 89.2 10.8
25.0-29.9 2879 87.4 12.6
�30.0 2259 84.9 15.1
Total 7542 87.2 12.8

aBMI, body mass index.
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mean age of all patients was 32.7 years (range, 16-89
years), and 61.7% of the patients were male. White patients
comprised 77.7% of the sample, and 30.0% of patients had a
BMI of �30 kg/m2. Analysis of hospital admission versus
patient demographics showed that there were significant
differences in admission rates between demographic
groups. Patients in the �60-year age group had a 17.0%
admission rate compared with 8.9% for the 50- to 59-year
age group (P < .001). Slightly more male patients were
admitted than female patients, with admission rates of
13.7% and 11.4%, respectively (P¼ .004). Hispanic patients
had the highest overall admission rate of 25.7% compared
with 9.5% of White patients (P < .001). For patients with a
BMI of �30 kg/m2, the admission rate was 15.1% compared
with 10.8% for patients with a BMI of 18.5 to 24.9 kg/m2

(P < .001).
The model predicting the odds of admission after ACLR

showed several significant factors (Table 2). The use of
regional anesthesia was associated with greater odds of
admission (odds ratio [OR], 3.482; P < .001). Longer oper-
ative times also increased the likelihood of admission (OR,
1.012 per minute; P < .001). Patients with a bleeding dis-
order were significantly more likely to be admitted (OR,
5.064; P ¼ .002), as were patients with a greater BMI (OR,
1.029; P < .001). Year of surgery was also a significant
factor, with later years associated with lower odds of
admission (OR, 0.826; P < .001). Hispanic patients were
3.320 times more likely to be admitted than White patients
(P < .001), and Black patients were 1.929 times more
likely to be admitted than White patients (P ¼ .009). The
significant Hispanic � year (P ¼ .002) and Black � year (P
¼ .026) interaction terms indicated that the admission
rates of Hispanic and Black patients decreased relative
to that of White patients between 2007 and 2015. As the
P value for Asian race was not significant (P ¼ .134), an
interaction term was not included.

Figure 1 uses the binary logistic regression model in
Table 2 to show the estimated odds of admission for White,

Black, and Hispanic patients over the length of the study.
Values other than race and year were fixed at their refer-
ence level; the reference patient did not have regional anes-
thesia or a bleeding disorder, had a BMI of 28.3 kg/m2, and
had surgery lasting 104.8 minutes. At the beginning of the
study, the estimated admission rate of Hispanic patients
was double that of White patients (51.8% vs 24.5%, respec-
tively), and the estimated admission rate of Black patients
was approximately 57% higher (38.4% vs 24.5%, respec-
tively). By 2015, the Hispanic estimated admission rate was
5.2%, the Black estimated admission rate was 5.9%, and the
White estimated admission rate was 6.6%. As the model in
Table 2 showed no significant effects for Asian patients, the
estimated odds of admission were not significantly different
from those of White patients.

To determine whether patient comorbidity level
decreased over time, thus explaining some of the decreas-
ing admission rates, we performed an additional analysis of
ASA classification (Appendix Tables A1 and A2). A 2-way
analysis of variance of race and year predicting the ASA
classification showed that although the mean ASA class
varied by year (P ¼ .029), it did not vary significantly
by race (P ¼ .245) or by the race � year interaction term
(P ¼ .550).

DISCUSSION

The most important finding of this study was a decrease in
the disparity between Hispanic, Black, and White patients
in postoperative admission rates. After controlling for all
other significant factors known to influence admission after
ACLR, Black and Hispanic patients experienced higher
odds of postoperative admission at the beginning of our
study. However, by the end of our study, the estimated odds
of admission between all patient groups were comparable.
An additional analysis demonstrated that this reduction in
disparity was not caused by changing levels of comorbidity
over the period of the study, which is a possible confounding
factor.

Admission to the hospital after ACLR has been shown to
be very expensive. Saltzman et al30 performed a systematic
review in 2016 and found that the costs for outpatient ACLR
ranged from $677 to $4160, whereas ACLR with overnight
hospitalization ranged from US$7692 to US$12,040. This
additional cost was levied disproportionately on minority
patients throughout most years of our study. The reduction
in this disparity, which ultimately led to Black and Hispanic
patients having slightly lower estimated odds of admission
than White patients, represents a major cost savings to the
health care system as well as a step toward greater racial
equity in orthopaedics. Aseltine et al2 recently elucidated a
similar trend, demonstrating a reduction in the readmission
disparity between Black and White patients after total joint
arthroplasty. This study represents the second example of a
reduction in racial disparities in orthopaedics.

Although the NSQIP database does not capture specific
factors leading to a reduction in disparity, there were a
number of policy initiatives occurring at the time of this
study that may have played a role. At a minimum, these

TABLE 2
Binary Logistic Regression Predicting the Odds

of Hospital Admission After ACLRa

OR (95% CI) P Value

Intercept 0.043 (0.029-0.064) <.001
Regional anesthesia 3.482 (2.666-4.548) <.001
Bleeding disorder 5.064 (1.823-14.069) .002
BMI 1.029 (1.018-1.040) <.001
Year 0.826 (0.799-0.855) <.001
Total operation time 1.012 (1.010-1.013) <.001
Asian 0.786 (0.574-1.077) .134
Hispanic 3.320 (2.013-5.478) <.001
Black 1.929 (1.178-3.160) .009
White Reference —
Black � year 0.907 (0.833-0.988) .026
Hispanic � year 0.835 (0.743-0.938) .002

aBMI, total operation time, and year were continuous variables.
The reference year was 2007. ACLR, anterior cruciate ligament
reconstruction; BMI, body mass index; OR, odds ratio.
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initiatives have placed a renewed interest in cost contain-
ment and standardization of the high quality of care. For
instance, the Centers for Medicare and Medicaid Services
(CMS) initiated programs such as the Hospital Consumer
Assessment of Healthcare Providers and Systems as well as
Hospital Compare, which allow patients to easily view in-
depth quality ratings as well as an overall star rating for
hospitals based on factors such as unnecessary admis-
sion.39,40 The CMS also started the Surgical Care Improve-
ment Project in 2005.36 Programs specific to orthopaedics
have also been implemented. Section 3021 of the Affordable
Care Act created the CMS Innovation Center to test models
of improved care.37 This Innovation Center has created
orthopaedic-specific quality improvement programs, such
as the Comprehensive Care for Joint Replacement model.38

This model ties payments to quality and cost measures.
Although there is no direct cause-effect relationship, it is
plausible that a general climate of focus on quality improve-
ment played a role in the reduction of racial disparities
found in this study. Specifically within ACLR, surgeons
may have become more focused on reducing preventable
postoperative admission to the hospital.

An important aspect of our study is the overall reduction
in admission after ACLR. Lyman et al20 found that from
1997 to 2006, the percentage of ACLR cases performed in
an ambulatory surgical center rose from 57.3% to 95.1%.
These numbers closely match the results of a study by Mall
et al23 that found that 95% of ACLR cases were performed
in an ambulatory surgery center in 2006. Importantly, a
recent systematic review and meta-analysis by Ferrari
et al12 found that postoperative complications and patient
pain levels are similar between outpatient and inpatient
cases. Although our database did not have information on

patient pain levels postoperatively, Liu et al19 found that
pain was the most common reason that patients sought
acute care after ACLR. We found that patients who
received regional anesthesia alone had 3.482 times greater
odds of admission than patients receiving general anesthe-
sia. Patients receiving regional anesthesia in the afternoon
may not regain lower extremity function within the stan-
dard operating hours of an ambulatory surgery center, thus
necessitating an overnight hospital stay. This may be a
major factor in why regional anesthesia increased the odds
of admission rather than a lack of pain control, as several
randomized trials have shown regional anesthesia to be
effective in controlling pain levels postoperativey.16,26

Identifying racial disparities is an important step in mov-
ing toward a more equitable health care system. This study
found the existence of a racial disparity in admission rates
after a common sports medicine procedure as well as a
reduction in that disparity over time. This provides evi-
dence of an increasingly equitable delivery of orthopaedic
care in the United States. However, future studies are
required to elucidate the underlying initiatives and pro-
grams that have led to this disparity reduction so that they
may ultimately be reproduced in other settings.

Limitations

There are several limitations to this study. The largest lim-
itation is the 4461 cases that were missing data on patient
race. It is possible that the exclusion of these cases added a
bias to our study. However, given that the ACS interrater
reliability audits have been shown to be robust in ensuring
data accuracy, we are confident that there is a high degree
of accuracy in the cases included in our sample and that the

Figure 1. Estimated odds of postoperative admission after anterior cruciate ligament reconstruction by race/ethnicity and year of
surgery. Data were derived from the binary logistic regression in Table 2. The estimated odds of admission for Asian patients were
not significantly different from those of White patients.
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exclusion of cases with missing data is the most appropriate
methodology.32 The NSQIP database also has a 30-day
postoperative data collection period that limits our ability
to analyze long-term results. In addition, it does not list the
reason for admission to the hospital. Although there are
many institutions included in this database, privately
owned surgery centers are not included. Our results thus
may not reflect how ACLR is performed in all settings. We
also did not have data on orthopaedic-specific surgical char-
acteristics, such as the type of graft used, functional out-
come scores, or physical therapy regimens performed
postoperatively. To comply with Health Insurance Portabil-
ity and Accountability Act requirements, the most granular
information available for the date of surgery is the year in
which it was performed. There may be intrayear trends
that we are therefore missing. Although we controlled for
patient-specific comorbidities and demographics, we did
not have information on surgeon characteristics. Surgeon
training or case volume may play a role in the odds of post-
operative admission. Despite these limitations, the NSQIP
database allowed us to examine trends in hospital admis-
sion after ACLR from 2007 to 2015. The NSQIP database
has been shown to be a useful and high-quality database
when studying the surgical complications of common ortho-
paedic procedures.8,24,25,31,41

CONCLUSION

Admission rates after ACLR declined from 2007 to 2015.
Black and Hispanic patients were more likely to be admit-
ted, but they saw a greater decrease in the odds of admis-
sion than White patients. This represents a reduction in
disparity between the 2 groups and is a reassuring
improvement in racial disparity trends after a common
sports medicine procedure in the United States.

REFERENCES

1. Alexander GR, Wingate MS, Bader D, Kogan MD. The increasing

racial disparity in infant mortality rates: composition and contributors

to recent US trends. Am J Obstet Gynecol. 2008;198(1):51.

2. Aseltine RH, Wang W, Benthien RA, et al. Reductions in race and

ethnic disparities in hospital readmissions following total joint arthro-

plasty from 2005 to 2015. J Bone Joint Surg Am. 2019;101(22):

2044-2050.

3. Bass AR, McHugh K, Fields K, Goto R, Parks ML, Goodman SM.

Higher total knee arthroplasty revision rates among United States

Blacks than Whites. J Bone Joint Surg Am. 2016;98(24):2103-2108.

4. Bokshan SL, DeFroda SF, Owens BD. Risk factors for hospital admis-

sion after anterior cruciate ligament reconstruction. Arthroscopy.

2017;33(7):1405-1411.

5. Bonds DE, Zaccaro DJ, Karter AJ, Selby JV, Saad M, Goff DC. Ethnic

and racial differences in diabetes care: the Insulin Resistance Athero-

sclerosis Study. Diabetes Care. 2003;26(4):1040-1046.

6. Brophy RH, Wright RW, Matava MJ. Cost analysis of converting from

single-bundle to double-bundle anterior cruciate ligament reconstruc-

tion. Am J Sports Med. 2009;37(4):683-687.

7. Chishimba S. About ACS NSQIP. Accessed April 1, 2020. https://

www.facs.org/quality-programs/acs-nsqip/about

8. Cvetanovich GL, Chalmers PN, Verma NN, Cole BJ, Bach BRJ. Risk

factors for short-term complications of anterior cruciate ligament

reconstruction in the United States. Am J Sports Med. 2016;44(3):

618-624.

9. Dunlop DD, Manheim LM, Song J, et al. Age and racial/ethnic dispa-

rities in arthritis-related hip and knee surgeries. Med Care. 2008;46(2):

200-208.

10. Dunlop DD, Song J, Manheim LM, Chang RW. Racial disparities in joint

replacement use among older adults. Med Care. 2003;41(2):288-298.

11. Escalante A, Barrett J, del Rincón I, Cornell JE, Phillips CB, Katz JN.

Disparity in total hip replacement affecting Hispanic Medicare bene-

ficiaries. Med Care. 2002;40(6):451-460.

12. Ferrari D, Lopes TJA, Franca PFA, Azevedo FM, Pappas E. Outpatient

versus inpatient anterior cruciate ligament reconstruction: a system-

atic review with meta-analysis. Knee. 2017;24(2):197-206.

13. Harris MI, Eastman RC, Cowie CC, Flegal KM, Eberhardt MS. Racial

and ethnic differences in glycemic control of adults with type 2 dia-

betes. Diabetes Care. 1999;22(3):403-408.

14. Hawkins K, Escoto KH, Ozminkowski RJ, Bhattarai GR, Migliori RJ,

Yeh CS. Disparities in major joint replacement surgery among adults

with Medicare supplement insurance. Population Health Manage-

ment. 2011;14(5):231-238.

15. Hertz RP, Unger AN, Cornell JA, Saunders E. Racial disparities in

hypertension prevalence, awareness, and management. Arch Intern

Med. 2005;165(18):2098-2104.

16. Iskandar H, Benard A, Ruel-Raymond J, Cochard G, Manaud B. Fem-

oral block provides superior analgesia compared with intra-articular

ropivacaine after anterior cruciate ligament reconstruction. Reg

Anesth Pain Med. 2003;28(1):29-32.

17. Jha AK, Fisher ES, Li Z, Orav EJ, Epstein AM. Racial trends in the use of

majorproceduresamong the elderly.NEngl J Med. 2005;353(7):683-691.

18. Kressin NR, Petersen LA. Racial differences in the use of invasive

cardiovascular procedures: review of the literature and prescription

for future research. Ann Intern Med. 2001;135(5):352-366.

19. Liu J, Kim DH, Maalouf DB, Beathe JC, Allen AA, Memtsoudis SG. Thirty-

day acute health care resource utilization following outpatient anterior

cruciate ligament surgery. Reg Anesth Pain Med. 2018;43(8):849-853.

20. Lyman S, Koulouvaris P, Sherman S, Do H, Mandl LA, Marx RG.

Epidemiology of anterior cruciate ligament reconstruction: trends,

readmissions, and subsequent knee surgery. J Bone Joint Surg

Am. 2009;91(10):2321-2328.

21. Mahomed NN, Barrett J, Katz JN, Baron JA, Wright J, Losina E. Epi-

demiology of total knee replacement in the United States Medicare

population. J Bone Joint Surg Am. 2005;87(6):1222-1228.

22. Mahomed NN, Barrett JA, Katz JN, et al. Rates and outcomes of

primary and revision total hip replacement in the United States Medi-

care population. J Bone Joint Surg Am. 2003;85(1):27-32.

23. Mall NA, Chalmers PN, Moric M, et al. Incidence and trends of anterior

cruciate ligament reconstruction in the United States. Am J Sports

Med. 2014;42(10):2363-2370.

24. Martin CT, Gao Y, Pugely AJ, Wolf BR. 30-day morbidity and mortality

after elective shoulder arthroscopy: a review of 9410 cases. J Shoul-

der Elbow Surg. 2013;22(12):1667-1675.

25. Martin CT, Pugely AJ, Gao Y, Wolf BR. Risk factors for thirty-day

morbidity and mortality following knee arthroscopy: a review of

12,271 patients from the National Surgical Quality Improvement Pro-

gram database. J Bone Joint Surg Am. 2013;95(14):e98.

26. Mulroy MF, Larkin KL, Batra MS, Hodgson PS, Owens BD. Femoral

nerve block with 0.25% or 0.5% bupivacaine improves postoperative

analgesia following outpatient arthroscopic anterior cruciate ligament

repair. Reg Anesth Pain Med. 2001;26(1):24-29.

27. O’Keefe EB, Meltzer JP, Bethea TN. Health disparities and cancer:

racial disparities in cancer mortality in the United States, 2000–2010.

Front Public Health. 2015;3:51.

28. Okike K, Chan PH, Prentice HA, Navarro RA, Hinman AD, Paxton EW.

Association of race and ethnicity with total hip arthroplasty outcomes

in a universally insured population. J Bone Joint Surg Am. 2019;

101(13):1160-1167.

29. Radford MJ. Racial disparities in readmission rates following acute

myocardial infarction in the hospital readmissions reduction program

era. JAMA Cardiol. 2020;5(2):145-146.

The Orthopaedic Journal of Sports Medicine Decline in Hospital Admission Disparities After ACLR 5

https://www.facs.org/quality-programs/acs-nsqip/about
https://www.facs.org/quality-programs/acs-nsqip/about


30. Saltzman BM, Cvetanovich GL, Nwachukwu BU, Mall NA, Bush-

Joseph CA, Bach BRJ. Economic analyses in anterior cruciate liga-

ment reconstruction: a qualitative and systematic review. Am J Sports

Med. 2016;44(5):1329-1335.

31. Shields E, Thirukumaran C, Thorsness R, Noyes K, Voloshin I. An

analysis of adult patient risk factors and complications within 30 days

after arthroscopic shoulder surgery. Arthroscopy. 2015;31(5):

807-815.

32. Shiloach M, Frencher SKJ, Steeger JE, et al. Toward robust informa-

tion: data quality and inter-rater reliability in the American College of

Surgeons National Surgical Quality Improvement Program. J Am Coll

Surg. 2010;210(1):6-16.

33. Singh JA, Lu X, Rosenthal GE, Ibrahim S, Cram P. Racial disparities in

knee and hip total joint arthroplasty: an 18-year analysis of national

Medicare data. Ann Rheum Dis. 2014;73(12):2107-2115.

34. Skinner J, Weinstein JN, Sporer SM, Wennberg JE. Racial,

ethnic, and geographic disparities in rates of knee arthroplasty

among Medicare patients. N Engl J Med. 2003;349(14):

1350-1359.

35. Sloane D, Chen H, Howell C. Racial disparity in primary hepatocellular

carcinoma: tumor stage at presentation, surgical treatment and sur-

vival. J Natl Med Assoc. 2006;98(12):1934-1939.

36. The Joint Commission. Surgical Care Improvement Project core

measure set. Accessed April 1, 2020. https://www.jointcommission.

org/assets/SCIP-Measures-012014

37. United States Centers for Medicare and Medicaid Services. About the

CMS Innovation Center. Accessed April 1, 2020. https://innovation.

cms.gov/About/

38. United States Centers for Medicare and Medicaid Services. Compre-

hensive care for joint replacement model. Accessed April 1, 2020.

https://innovation.cms.gov/initiatives/cjr

39. United States Centers for Medicare and Medicaid Services. HCAHPS:

patients’ perspectives of care survey. Accessed April 1, 2020. https://

www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-

Instruments/HospitalQualityInits/HospitalHCAHPS

40. United States Centers for Medicare and Medicaid Services. Hospital

Compare. Accessed April 1, 2020. https://www.medicare.gov/

hospitalcompare/search.html

41. Waterman BR, Dunn JC, Bader J, Urrea L, Schoenfeld AJ, Belmont

PJJ. Thirty-day morbidity and mortality after elective total shoulder

arthroplasty: patient-based and surgical risk factors. J Shoulder

Elbow Surg. 2015;24(1):24-30.

42. Wilson MG, May DS, Kelly JJ. Racial differences in the use of total

knee arthroplasty for osteoarthritis among older Americans. Ethn Dis.

1994;4(1):57-67.

APPENDIX

APPENDIX TABLE A1
Mean American Society of Anesthesiologists Class

by Race and Year

Year Non-Hispanic Hispanic

2007 1.44 1.35
2008 1.51 1.21
2009 1.57 1.43
2010 1.55 1.71
2011 1.54 1.30
2012 1.59 1.71
2013 1.55 1.55
2014 1.56 1.55
2015 1.56 1.50
Total 1.56 1.46

APPENDIX TABLE A2
2-Way Analysis of Variance of the Results in Appendix Table A1a

Variable Type III Sum of Squares P Value

Intercept 1172.100 <.001
Hispanic 0.474 .245
Year 6.017 .029
Hispanic � year 2.414 .550

aAmerican Society of Anesthesiologists class did not vary by race or by
the race � year interaction term.
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