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Brief Measure Information

NQF #: 3732
Corresponding Measures:

Measure Title: Hospital-Level 90-Day Risk-Standardized Complication Rate (RSCR) Following Elective PrimaryTotal Hip
Arthroplasty (THA) and/or Total Knee Arthroplasty (TKA) for a Combined Inpatient (IP) and Outpatient (OP) Setting(IP/OP
90-Day THA/TKA Complication Measure)

Measure Steward: Centers for Medicare & Medicaid Services

sp.02. Brief Description of Measure: The measure estimates a hospital-level risk-standardized complication rate (RSCR)
associated with elective primary THA and TKA procedures performedin hospital inpatient and outpatient departments on
Medicare fee-for-service (FFS) beneficiaries who are 65 years of age or older. The outcome (complication) is defined as
any one of the specified complications occurring within 90 days of the indexencounter. More details on the outcome are
providedinsp.13.

Note: Anindex encounteris defined as eitheran inpatient admissionfor a THA/TKA procedure or a hospital outpatient
department THA/TKA procedure to which the complication outcome s attributed.

1b.01. Developer Rationale:

The goal of this measure is to improve patient outcomesby providing patients, physicians, hospitals, and policy makers
with information about hospital-level risk standardized complication rates (RSCRs) following elective primary THA and
TKA occurringin hospital-basedinpatientand outpatient settings. This measure is intended for use in a To-Be-Determined
CMMIPayment Model thatincludes THA and TKA procedures performed in both the inpatient and outpatient settings.
This will allow more complete and uniform performance measurement of hospitals performing THA and TKA procedures
and the patients they serve.

Measurement of patient outcomes allows for a broad viewof quality of care that encompasses more than whatcan be
captured by individual process of care measures. Complex and critical aspects of care, suchas communicationbetween
providers, prevention of and response to complications, patient safety, and coordinated transitions to the outpatient
environment, all contribute to patient outcomes but are difficult to measure by individual process measures. The goal of
outcomes measurementis to risk adjust for patients’ conditions at the time of hospital admissionor outpatient
procedure and then evaluate patient outcomes. This measure is being developedto id entify institutions whose
performanceis better or worse than wouldbe expectedbased on eachinstitution’s patient case mix, and therefore
promote hospital qualityimprovement and betterinform consumers about care quality.
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Measuring and reportingRSCRs thatinclude procedures performed in both the inpatient and outpatient hospital setting
will help inform health care providersabout opportunities to improve care, strengthen incentives for quality
improvement, and promote improvements in the quality of carereceived by patients and the outcomesthey experience.
The measure will also increase transparency by providing patients with information to helpguide their choices about
where they seek care for these elective procedures.

Complicationsin the outpatient hospital setting are more likely to be influenced by care coordination, afocus of potential
episode payment programs. This measure will serve as a critical surveillance tool to helpensure cost reductions (e.g.,
reducing use of costlyinpatient rehabilitation and/or shifting patients to the outpatient setting) do not adverselyimpact
care.

sp.12. Numerator Statement: The outcome for this measureis a dichotomous assessment of whether a complication
occurred(“yes” for any complication[s]; “no” for no complications) within 90 days of the indexencounter (see sp.14for
Numerator Details). Complications are counted in the measure outcome only if they occur during the indexinpatient or
outpatientencounteror are captured in claims associated with an inpatient readmission, observation stay, emergency
departmentvisit, or ambulatory surgical center (ASC) encounter.

sp.14. Denominator Statement:

The target population forthe measureincludes Medicare fee-for-service (FFS) beneficiaries who are 65 years of age and
older undergoing elective primary THA and/or TKA procedures in the hospital inpatient and outpatient settings.

Additional details are providedin sp.16 Denominator Details.
sp.16. Denominator Exclusions:

This measure excludes index encounters for the following patients:
1. Withoutatleast90 days post-discharge enrollmentin Medicare FFS.

Rationale: The 90-day complication outcome cannot be assessedin this group since claims data are usedto
determine whetheracomplicationof care occurred.

2. Who were discharged against medical advice (AMA)

Rationale: Providers did not have the opportunity to deliver full care and prepare the patient for discharge.
3. Who had more than two THA/TKA procedure codesduring the indexencounter.

Rationale: Although clinically possible, itis highly unlikely patients would receive more than two elective
THA/TKA procedures in one hospitalization, which may reflecta coding error.

After applying these exclusion criteria, we randomly select one index encounter for patients who have multiple index
encountersin acalendaryear. We therefore exclude the eligibleindexencounters thatare notrandomlyselected in that
calendar year.

Measure Type: Outcome
sp.28. DataSource:

Claims

Other (specify)
Medicare Enrollment Database
sp.07. Level of Analysis:

Facility



Preliminary Analysis: New Measure

Criteria 1: Importance to Measure and Report

1a. Evidence

1a. Evidence. The evidence requirements for a health outcome measure include providing empirical data that
demonstrate a relationship betweenthe outcome and at least one healthcare structure, process, intervention,
or service; if these data not available, data demonstrating wide variation in performance, assuming the data
arefrom arobust number of providers and results are not subject to systematic bias. For measures derived
from patient report, evidence alsoshould demonstrate that the target population values the measured
outcome, process, or structure and finds it meaningful.

Thedeveloper providesthe following descriptionfor this measure:

This is a new outcome measure at the facility level that estimates a hospital-level risk standardized
complication rate associated with Total Knee Arthroplasty (TKA)/Total Hip Arthroplasty (THA)for a
combined inpatient and outpatient setting.

The developer provides a logic model that depicts that hospital practices, such as guideline based
protocols, patient education, discharge planning, and follow-up care can lead to improved patient
health status whichleads to reduced risk of complication.

Summary:

The developer referenced several studies that describe care processes and clinical interventions that
are associated with reduced risk of complications:

o A 2010 study found that patients operated on in hospitals that used critical pathways had a
lower risk of postoperative complications, compared to patients operatedon in hospitals
without critical pathways.

e The study alsofound that patients at critical pathway hospitals had lower odds of any
adverse event and an average length of staythat was 0.5 days shorter after controlling
for patient and hospital level factors.

o A 2017 literature review summarized methods for establishing a successful outpatient Total
Joint Arthroplasty (TJA) program. The study outlined a number of patient and provider level
strategies for minimizing postsurgical complications, such as patient riskassessment, care
coordination, stafftraining, and the use of proper sterilizationand pain management
techniques

o A 2019 study stressed prevention methods that are within a hospital’s control for TJIAsuch as
proper patient/family education, opioid-sparing analgesia, and prompt care coordination post-
discharge.

The developer also presented studies that stated that complication rates varyacross both inpatient
and outpatient settings:
o A 2021 study found outpatient procedures were associated with lower rates of adverse events
with no increasein the 30-day readmissions when compared to risk-matched inpatient
procedures.



o Other studies have found outpatient procedures to have comparable complication rates to
inpatient procedures.

Question for the Committee:

Is there at least one action that the facility can do to achieve a change in the measure results?

Guidance fromthe Evidence Algorithm

Health Outcome (Box 1) -> Empirical data demonstrates the relationship betweenthe outcome and at least
one healthcare action (Box 2) -> Pass

Preliminary rating for evidence: Pass [1 No Pass

1b. Gap in Care/Opportunity for Improvement and Disparities

1b. Performance Gap. The performance gap requirements include demonstrating quality problems and
opportunity for improvement.

The developer presented performance data using Medicare Fee-for-service (FFS) claims data from THA
and TKA procedures performed between April 1,2018, and March 31, 2021 (n=989,587 procedures
from 3,452 hospitals).

The Mean RSCR was 2.91 percent with a standard deviation of .47, ranging from a min of 1.53 percent
to a maxof 5.86 percent. The 25th percentile performance was 2.65 percent and the 75th percentile
performance was 3.12 percent.

They also presented RSCR for hospitals with at least 25 procedures and results were similar.

Disparities

The developer presented RSCRs for TJA between hospitals with a lower proportion (bottom quartile)
of Black/non-White/Dual eligible/AHRQ SES Index beneficiaries and hospitals with a higher proportion
(top quartile) of Black/non-White/Dual eligible/AHRQ SES Index beneficiaries.

Among the 2,733 hospitals with at least 25 index procedures, the mean RSCR of hospitals with a lower
proportion of Black beneficiaries is slightly lower than the mean of hospitals with a higher proportion
of Black beneficiaries (2.99percent vs 3.02percent).

Among the 2,733 hospitals with at least 25 index procedures, the mean RSCR of hospitals with fewer
Other non-White beneficiaries combined is lower thanthe mean of hospitals with more Other non-
White beneficiaries (2.95percent vs 2.99percent).

Among all 2,747 hospitals with at least 25 index procedures, the mean RSCR of hospitals with fewer
dually eligible beneficiaries is lower (2.86percent vs 3.02percent).

Among the 2,740 hospitals with at least 25 index procedures, the mean RSCR of hospitals with fewer
beneficiaries with a lower ASl is lower compared to hospitals with a higher proportion of beneficiaries
with a higher ASI (2.85percent vs 3.00percent).

Questions for the Committee:

Is there a gap in care that warrants a national performance measure?

Are the disparities in performance score by subgroups across hospitals meaningful?



Preliminary rating for opportunityforimprovement: [1 High Moderate [ Low [
Insufficient

Criteria 2: Scientific Acceptability of Measure Properties

Complex measure evaluated by Scientific MethodsPanel? [] Yes No

Evaluators: Staff

2a. Reliability: Specifications and Testing

2al. Specifications requires the measure, as specified, to produce consistent (reliable) and credible (valid)
results about the quality of care when implemented.

2a2. Reliability testing demonstrates if the measure data elements are repeatable, producing the same results
a high proportion of the time when assessed inthe same population in the same time period and/or that the
measure score is precise enough to distinguish differences in performance across providers.

Specifications:

e Measure specifications are clear and precise.

Reliability Testing:
e Reliability testing conducted at the Accountable Entity Level:

o Reliability testing was conducted using signal to noise method. Facility-to-Facility variance is
estimated from a hierarchical logistic regression model.

o The median signal-to-noise reliability across all hospitals with at least one case of eligible
THA/TKA procedure is 0.78 (IQR: 0.48—0.91).

o The median signhal-to-noise reliability across hospitals with at least 25 cases, is 0.85 (IQR: 0.69
—-0.93).

o The developer states the signal-to-noise reliability results for facilities with at least 25
procedures indicates that this measure s sufficiently reliable.

Questions for the Committee regarding reliability:
e Do you have any concerns that the measure cannot be consistently implemented (i.e., are measure
specifications adequate)?

Preliminary rating for reliability: [1 High Moderate [ Low [ Insufficient

2b. Validity: Validity testing; Exclusions; Risk-Adjustment; Meaningful Differences; Comparability;
Missing Data

2b2. validity testing should demonstrate the measure data elements are correct and/or the measure score
correctly reflects the quality of care provided, adequately identifying differences in quality.

2b2-2b6. Potential threats to validity should be assessed/addressed.
Validity Testing
e Validity testing conducted at the Accountable Entity Level:



o The developer assessedthe measure’s correlation with other measures that target the same
domain of quality to determine if better performance on the RSCR measure was related to

better performance on other relevant structural or outcome measures. The following
measures were tested.

Overall Hospital Star Rating Summary Score: The correlation between THA/TKA
complications and Star-Rating summaryscoreis -0.101 (p-value <.0001) for all
hospitals and -0.121 (p-value <.0001) for hospitals with 25+ cases, which suggests that
hospitals with lower THA/TKA RSCRs are more likely to have higher Star-Rating
summaryscores, especially at the extremes.

Hospital THA/TKA Surgical Volume: There is a general trend that high volume hospitals
(those in the upper quartiles) have lower RSCRs than hospitals in other volume
guartiles. Hospitals with the highest volumes show a relatively smaller range of RSCRs
compared to the other three quartiles (Figure 3). Statistical tests were not provided.

o The developer also assessedthe face validity of the measure by surveying a multi-stakeholder
TEP with 13 members that included physicians, consumers, purchasers andindividuals with
experience in quality improvement. The developer found the following:

Exclusions

100 percent agreement among the 12 respondents on whether the measure will
provide a valid assessment of complications following elective THA/TKA

100 percent agreement among the 12 respondents on whether the measure can be
used to distinguish between better and worse quality care among facilities

5 members provided additional feedback encouraging CMMI to account for patient
social risk and to monitor racialand other disparities.

One commenter recommended considering opiate use in future measure iterations.

e The measure excludes index encounters for the following patients:

o Patients without at least 90 days post-discharge enroliment in Medicare FFS to ensure the
ability to determine whether a complication in care occurred (n=7,532 (0.72percent)).

o Patients who were discharged against medical advice (AMA) because the provider did not
have the full opportunity to care for the patient (n=192 (0.02percent)).

o Patients who had more than two THA/TKA procedure codes during the index encounter. This

likely reflects a coding error (n=0).

e The developer states that the exclusions accounted for a very small percentage of the index
encounters and were unlikely to impact the measure score.

Risk-Adjustment

e The measure uses a logistical regression model on the combined IP/OP data. The model includes
indicators for age, gender, number of procedures, a variety of comorbidities, and setting (IP/OP).

e They testedthree different models: 1. P Only, OP only, Combined IP/OP with setting indicatorand
chose the final model based on C-statistic and predictive ability.

e The C-statistic for the final risk model is 0.66. They evaluated predictive ability, a comparison of
highest to lowest deciles to evaluate the ability of the model to distinguish high-risk subjects from low-
risk subjects; the predictive ability from the lowest to highest decile is 1.18percent-7.10percent.



The developer extensively tested the inclusion of socialrisk factors. Theyfound that the overall
prevalence of these factors was low (Black: 4.4percent, Dual Eligible: 3.5percent, AHRQSES Index
(ASI): 10.9percent). Odds of complications were lower or equivalent for Black or other non-White
patients compared to White patients and higher for dual-eligible and low ASI patients. The developer
did not include these factors in the model to align with the original inpatient-only measure (NQF
#1550).

With regard to model performancein subgroups of patients with social risk factors, the risk-decile plot
for patients with the low ASI and exposure to race variables were similar to that for all patients,
suggesting the base model is well calibrated for these subgroups. However, risk-decile plots show that
the base model underpredicts risk for patients with dual eligibility.

Meaningful Differences

Out of all 3,452 hospitals, the mean risk-standardized complication rate (RSCR) is 2.91percent, and the
median RSCRis 2.86percent. The maximum and minimum are 5.86percent and 1.53percent,

respectively, with IQR being 2.65-3.12percent.

Out of the 2,747 hospitals that have at least 25 index procedures, the mean RSCRis still 2.91 percent,
and the median RSCR is 2.85percent. The maximum and minimum are the same as those in all
hospitals, with IQR being 2.59-3.18percent.

The median odds ratio was 1.33. This represents the median increase in odds of a complication within
90 days of a THA/TKA admission date on a single patient if the admission occurred at a higher risk
hospital compared toa lower risk hospital. This indicates that a patient has a 33 percent increasein the
odds of a complication at a higher risk hospital.

Missing Data

There is no missing data in the development and testing data.

Comparability

The measure only uses one set of specifications.

Questions for the Committee regarding validity:

Do you have any concerns regarding the validity of the measure (e. g., exclusions, risk-adjustment
approach, etc.)?

The developer found that complication rates were significantly higher for both dually eligible patients
and those in a low ASl area. Is the developer rationale sufficient for not including these factors in t he
final risk model specifications?

Are the other validity tests provided sufficient to demonstrate validity of the measure?

Preliminary rating for validity: O High Moderate [ Low [ Insufficient



Criterion 3. Feasibility

3. Feasibility is the extent to which the specifications including measure logic, require data that are readily
available or could be captured without undue burden and can be implemented for performance
measurement.

e The datasource for the measure is administrative claims and eligibility data from CMS.

e All dataelements are in defined fields in a combination of electronic sources.

e Theinformationis coded by someone otherthan the personobtaining original information
Questions for the Committee:

e Arethe requireddata elementsroutinely generated and used during care delivery?

e Arethe requireddata elements available in electronic form, e.g., EHR or other electronic sources?

Preliminary rating for feasibility: [J High Moderate [ Low [ Insufficient

Criterion 4: Use and Usability

4a. Use (4al. Accountability and Transparency; 4a2. Feedback on measure)

4a. Use evaluates the extent towhich audiences (e.g., consumers, purchasers, providers, policymakers) use or
could use performance results for both accountability and performance improvement activities.

4a.1. Accountability and Transparency. Performance results are usedin at least one accountability application
within three years after initial endorsement and are publicly reported within six years after initial
endorsement (or the data on performance results are available). If not in use at the time of initial
endorsement, then a credible plan for implementation within the specified timeframes is provided.

Current uses of the measure

Publicly reported? ] Yes No
Current use in an accountability program? [ Yes No [J UNCLEAR
Planned use in anaccountability program? Yes [1 No [ NA

Accountability program details

e The developer states the measure is not currently being used in any accountability program and
intends for the measure to be used in a cross-setting payment model, such as CMMI’s existing
Comprehensive Joint Replacement (CJR) model, in the future.

4a.2. Feedback on the measure by those being measured or others. Three criteria demonstrate feedback: 1)
those being measured have been given performance results or data, as well as assistance withinterpreting the
measure results and data; 2) those being measured and other users have been given an opportunity to provide
feedback on the measure performance or implementation; 3) this feedback has been considered when
changes are incorporated into the measure

Feedback on the measure by those being measured or others

e Todate, feedback was obtained via five teleconference meetings with the Clinical Working Group, two
teleconference meetings with the TEP, and a 30-day Public Comment period where feedback was
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received from three medical associations and societies (American Medical Association [AMA],
American Association of Hip and Knee Surgeons [AAHKS], American Society of Anesthesiologists
[ASA]). The TEP, Clinical Working Group, and public comments indicated strong support for the
measure specifications and provided recommendations for ongoing evaluation, such as consideration
of shifts in outpatient procedure volume, the impact of social determinants of health, and disparities
in access.

e Measured entities (acute care hospitals) and other stakeholders or interested parties may submit
questions or comments about the measure/measure development through the QualityNet Q&A tool.

e The feedback received from the TEP patient representatives showed their interest in the measure and
support for the measure rationale and decision to expand the measure to the hospital outpatient
setting. Patients also provided feedback about how closely the measure mirrored the actual
experience of having a total hip or knee replacement and of experiencing a complication. Patient
representatives also shared their thoughts about the value of the measure for patients, stating that it
would give them the ability to be better advocates for their own health.

e The TEP recommended ongoing evaluation of the risk model and analyses on the social determinants
of health.

Questions for the Committee:

e How have (or can) the performance results be used to further the goal of high-quality, efficient
healthcare?
e How has the measure been vetted in real-world settings by those being measured or others?

Preliminary rating for Use: Pass [ NoPass

4b. Usability (4b1l. Improvement;4b2. Benefits of measure)

4b. Usability evaluates the extent to which audiences (e.g., consumers, purchasers, providers, policymakers)
use or could use performance results for both accountability and performance improvement activities.

4b.1Improvement. Progresstoward achieving the goal of high-quality, efficient healthcare for individuals or
populations is demonstrated.

Improvement results

e The developer states that this information is not yet available as Shis is a new measure.

4b2. Benefits vs. harms. Benefits of the performance measure in facilitating progress toward achieving high-
quality, efficient healthcare for individuals or populations outweigh evidence of unintended negative
consequences to individuals or populations (if such evidence exists).

Unexpected findings (positive or negative) during implementation

¢ No unexpected findings were noted during measure development or testing.

Potentialharms

e No unexpected findings were noted during measure development or testing.

Questions for the Committee:



How can the performance results be used to further the goal of high-quality, efficient healthcare?

Do the benefits of the measure outweigh any potential unintended consequences?

Preliminary rating for Usabilityand use: [1 High Moderate [ Low [ Insufficient

Criterion 5: Related and Competing Measures

Related measures

1550: Hospital-level risk-standardized complication rate (RSCR) following elective primary total hip
arthroplasty (THA) and/or total knee arthroplasty (TKA)

1551: Hospital-level 30-day risk-standardized readmissionrate (RSRR) following elective primary total
hip arthroplasty (THA) and/or total knee arthroplasty (TKA)

3474: Hospital-level, risk-standardized payment associated with a 90-day episode of care for elective
primary total hip and/or total knee arthroplasty (THA/TKA)

3493: Risk-standardized complication rate (RSCR) following elective primary total hip arthroplasty
(THA) and/or total knee arthroplasty (TKA) for Merit-based Incentive Payment System (MIPS) Eligible
Clinicians and Eligible Clinician Groups

3559: Hospital-Level, Risk-Standardized Patient-Reported Outcomes Following Elective Primary Total
Hip and/or Total Knee Arthroplasty (THA/TKA)

3639: Clinician-Level and Clinician Group-Level Total Hip Arthroplasty and/or Total Knee Arthroplasty
(THA and TKA) Patient-Reported Outcome-Based Performance Measure (PRO-PM)

Harmonization

The developer states that the measures have been harmonized with existing related measures tothe
extent feasible, specifically with CMS’ existing hospital-level THA/TKA complication and readmission
measures.

The developer also notes that while this measure represents the same outcome and a similar patient
population (patients undergoing elective primary THA/TKA procedures)as Measure NQF#1550:
Hospital-Level Risk-Standardized Complication Rate (RSCR) Following Elective Primary Total Hip
Arthroplasty (THA) and/or Total Knee Arthroplasty (TKA), the goal of this measureis to serve as a more
accurate quality assessment tool for payment models that cross care settings. Therefore, this measure
will never directly compete with NQF#1550 in a CMS program because it is intended for use only in
applications that include inpatient and outpatient hospital settings.
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Developer Submission

Criteria 1: Importance to Measure and Report

la. Evidence
1a.01. Provide alogic model.

Briefly describe the steps between the healthcare structures and processes (e.g., interventions, or services) and the
patient’s health outcome(s). The relationships in the diagram should be easily understood by general, non-technical
audiences. Indicate the structure, process or outcome being measured.

[Response Begins]
Hospital practices:

e Appropriate pre-operative risk
stratification and patient
education to reduce
perioperative risk and/or
manage relevant comorbidities

e Use of guideline-concordant
perioperative infection control

protocols
e Use of patient-centered Patient status:
anesthesia approaches e Improved pre-operative health Complication outcome:
® Rapid mobilization and post- status and surgical readiness Improved clinical
operative ambulation —} e Improved peri and post- _’ outcomes, including
e Optimized discharge planning, operative care reduced risk of
care coordination and patient e Improved healthcare support complications
education and management

e Patient-centered selection of
appropriate rehabilitation setting
and approach

e Provision of follow-up monitoring
and care to identify and address
complications early to avoid
progression to more serious
complications

Figure 1. Logic Model.

Total hip arthroplasty (THA) and total knee arthroplasty (TKA) complications are a priority area for outcome measure
development, as they are outcomesthat are likely attributable to care processes. Elective primary THA and TKA
procedures have beenin increasing demand recently. Since the Centers for Medicare and Medicaid Services (CMS) began
allowing Medicare providersto bill for TKAs and THAs in the outpatient setting (Centers for Medicare and Medicaid
Services 2018, Centersfor Medicare and Medicaid Services 2019, Centers for Medicare and Medicaid Services 2020), the
proportionof THA and TKA proceduresperformed in the outpatient hospital setting has exceeded that of the inpatient
setting. The lower cost and greater convenience of the outpatient setting (hospital outpatient departments [HOPDs] and
Ambulatory Surgical Centers [ASCs]) make outpatient procedures an attractive optionfor patients, surgeons, and
hospitals alike. This has led to an increasein the number of procedures being performedin the outpatient setting (Kurtz
etal, 2007; Lopezetal, 2020; Kurtzetal, 2014). The goal of this measure is to improve patient outcomesby giving
patients, providers, and hospitals information on complications that occurafter THA and TKA proceduresperformed on
Medicare patients in both hospital inpatient and outpatient settings. Measurement of THA/TKA outcomes provides a
broader view of a hospital’s quality of care, encompassing more than what can be captured by individual process of care
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measures. Findings from several studies suggest that some complications after THA/TKA procedures are preventable. For
example, studiesshow that criticalaspects of care, such as communicationbetween providers; patient educationand
safety practices; and coordinated care transitions in the hospital inpatientand outpatient environment (Browne etal,
2010; Kurtz etal, 2010; Mariorenzi et al, 2020) can help improve patient outcomes, but would be difficult to capture
usingindividual process measures.

Generally speaking, a critical aspect of outcomes measurement s to risk adjust for patients’ conditions at the time of
hospital admission. This helps account for the influence of sick patients who may be disproportionately distributed across
providers. The goal of this respecified version of a preexisting inpatient-only THA/TKA complication measure is to expand
the cohort (denominator) to include outpatient THA/TKA proceduresand also expand the outcome (numerator) to
include serious complication events occurring in outpatient settings; these updates allow for better capture of
procedures and complications regardless of setting. As the number of TKA and THA procedures being performed in the
outpatient setting continues to rise, so doesthe need to monitorthe quality of care being delivered across the hospital
inpatientand outpatient settings. Measuring and reporting THA/TKA complication rates will serve as a useful tool to help
inform healthcare providers and facilities about opportunities to improve the quality of the care they deliverto Medicare
patients, as well as provide much needed information to patients to help guide their choices about where to receive care.
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[Response Ends]

1a.02. Provide evidence that thetarget populationvalues the measured outcome, process, or structure and finds it
meaningful.

Describe how and from whom input was obtained.

[Response Begins]
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Patients who have undergone a THA or TKA have been engaged forinput on measure develop ment through participation
on the Technical Expert Panel (TEP). In alignment with the Centers for Medicare & Medicaid Services (CMS) Measures
Management System (MMS), the Center for Outcomes Research & Evaluation (CORE) conveneda TEP to provide
feedbackand recommendations on key methodological and clinical decisions in measure development. Four female
patients provided input through participation in the TEP meetings in August 2020and June 2022. Feedback from patients
indicate interestin, and supportfor, the measure outcome and rationale for the expanded focus on inpatientand
outpatient hip/knee procedures. Patients also expressed appreciationfor how closely the measure relatedto the actual
experience of having a hip and knee replacement and of experiencing a complication. Patient representatives on the TEP
alsoindicated that the measure was very meaningful, stating that it would have value for patients; it would give them the
ability to make better decisionsand be better advocates for their own health before undergoing total hip/knee surgery.

[Response Ends]

1a.03. Provide empirical data demonstrating the relationship between the outcome (or PRO) and at least one
healthcare structure, process, intervention, or service.

[Response Begins]

This measure isintended foruse in a To-Be-Determined CMMI Payment Model thatincludes THA and TKA procedures
performed in both theinpatientand outpatient settings.

THA and TKA (collectively, Total Joint Arthroplasty (TJA))are common and effective surgical procedures thatcan
significantly improve a patient’s quality of life through painreductionand improved function. These procedures are being
increasingly performed in more diverse surgical locations; as such, qualityassurance across surgical settings is essential.

Multiple Care Processes and Clinical Interventions are Associated with Complication Risk

Findings from several studies suggest complications after THA/TKA procedures are preventable. Husni et al. examined the
influence of critical pathways (care plans meant to achieve optimal procedure efficiency by delineating the sequence of
actions) on the postoperative outcomes after TKA procedures. The authors found that patients operated upon in
hospitals that used critical pathways had a lower risk of postoperative complications, including death, compared to
patients operated on in hospitalswithout critical pathways (Husni etal, 2010). Researchersalso found that patients
receiving care under critical pathways had significantly lower odds of experiencing any adverse event comparedto
patients without a critical pathway (adjusted odds ratio [OR] = 0.68,95% Cl10.50, 0.92), and had an average length of stay
that was 0.5 days shorter after controlling for patient- and hospital-level factors (Husni etal, 2010). Similarly, in their
literature review, Bert etal. summarize methods for establishing a successful outpatient TIA program within the
framework of bundled payment reimbursement (Bertetal,2017). Theyoutlined a number of patient- and provider-level
strategies for minimizing postsurgical complications and improving patient recoveryincluding patient risk assessment,
care coordination, staff training, and the use of proper sterilization and pain management techniques. Li etal. also
stressed proper patient selection, proper patient/family education, opioid-sparing analgesia, and prompt care
coordination post-discharge. This would suggest that prevention of postsurgical complicationsis possible and that many
prevention methods are within hospitals’ control(Lietal,2019).

Complication Rates Vary across Both Inpatient and Outpatient Settings

Studies examining differences in complication rates in the inpatient versusthe outpatient setting have arrived at differing
conclusions. Some studies have shown lowercomplicationrates after outpatient procedurescompared to inpatient
procedures, suggestingthat the outpatient setting represents a productive alternativein select patient populations
(Kimball etal,2020; Greenkyetal,2019; Lan etal, 2021). Forexample, Lan et al. found outpatient procedures were
associated with lower rates of adverse events, with no increase in the rate of 30-day readmissions whencompared to
risk-matchedinpatient procedures (Lanetal, 2021). Studies have also found outpatient procedures to have comparable
complication rates to inpatient procedures (Arshietal, 2019; Xu etal, 2019; Aynardietal,2014; Bertetal,2017; Goyal et
al, 2017; Darrithetal, 2019; Migliorini etal,2021; Mariorenzi etal,2013). For example, Aynardi et al. conducted an
observational, case-control study to compare the outcomes of patients undergoing THA in an inpatient and outpatient
setting and found no differences in complications between groups (Aynardietal, 2014).
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Other studies still report differing findings (Bordoni etal, 2020). The lack of consensus about outcomes associated with
TJA procedures performedin hospital inpatient versus outpatient settingssuggests the need forfurtheranalyses; indeed,
many of these studies have stressed the need for future analyses to confirm past findings (Xu etal, 2019; Lopez et al,
2020; Bemelmans etal, 2021), providing further support for the respecified IP/OP THA/TKA Complication measure,
intended foruse in a To-Be-Determined CMMI Payment Model thatincludes THA and TKA procedures performed in both
the inpatientand outpatient settings. Re-specifyingthe existing Hospital-level THA/TKA Complication measureforuse ina
To-Be-Determined CMMI combined inpatient and outpatient payment model has many benefits, including incentivizing
coordination of care across care settings and clinicians (especially for longer-term outcomesafter elective procedures);
incentivizing quality improvement among providers; and improving healthfor patients served by inpatientand outpatient
facilities.

Importantly, the re-specified Hospital-level THA/TKA Complication measure will serve as a critical surveillance tool to help
ensure thatthe costreductions associated with outpatient TIA procedures do notadversely impact care.
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[Response Ends]

1b. Gap in Care/Opportunity for Improvement and Disparities

1b.01.Briefly explain the rationale for this measure.

Explain how the measure will improve the quality of care, and list the benefits orimprovements in quality envisioned by
use of this measure.

[Response Begins]

The goal of this measure is to improve patient outcomesby providing patients, physicians, hospitals, and policy makers
with information about hospital-level risk standardized complicationrates (RSCRs) following elective primary THA and
TKA occurringin hospital-basedinpatientand outpatient settings. This measure isintended for use in a To-Be-Determined
CMMI Payment Model thatincludes THA and TKA procedures performed in both the inpatient and outpatient settings.
This will allow more complete and uniform performance measurement of hospitals performingTHA and TKA procedures
and the patients they serve.

Measurement of patient outcomes allows fora broad viewof quality of care that encompasses more than what can be
captured by individual process of care measures. Complex and critical aspects of care, suchas communication between
providers, prevention of and response to complications, patient safety, and coordinated transitions to the outpatient
environment, all contribute to patient outcomes but are difficult to measure by individual process measures. The goal of
outcomes measurement is to risk adjust for patients’ conditions at the time of hospital admissionor outpatient
procedure and then evaluate patient outcomes. This measure is being developedto identify institutions whose
performanceis better or worse than would be expected based on eachinstitution’s patient case mix, and therefore
promote hospital qualityimprovement and betterinform consumers about care quality.

Measuring and reportingRSCRs that include procedures performed in both thein patient and outpatient hospital setting
will help inform health care providersabout opportunities to improve care, strengthen incentives for quality
improvement, and promote improvements in the quality of care received by patients and the outcomesthey experience.
The measure will also increase transparency by providing patients with information to help guide their choices about
where they seek care for these elective procedures.

Complicationsin the outpatient hospital setting are more likely to be influenced by care coordination, a focus of potential
episode payment programs. This measure will serve as a critical surveillance tool to helpensure cost reductions (e.g.,
reducing use of costlyinpatient rehabilitation and/or shifting patients to the outpatie nt setting) do notadverselyimpact
care.

[Response Ends]

1b.02. Provide performance scores on the measure as specified (current and overtime) at the specified level of
analysis.

Include mean, std dev, min, max, interquartile range, and scores by decile. Describe the data source including number of
measured entities; number of patients; dates of data; if a sample, characteristics of the entities include. This information
also will be used to address the sub-criterion on improvement (4b) under Usabilityand Use.

[Response Begins]

Variation in complicationrates indicates opportunity forimprovement. We conducted analyses using Medicare Fee -for-
service (FFS) claims data from THA and TKA procedures performed between April 1,2018,and March 31,2021
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(n=989,587 procedures from 3,452 hospitals). These data included: 36 months of inpatient THA/TKA procedures (Apr
2018-Mar2021); 36 months of outpatient TKA procedures (Apr2018-Mar 2021); and 15 months of outpatient THA
procedures (Jan 2020-Mar 2021).

* Volume Volume Volume Volume RSCR (%) RSCR (%)
* All hospitals All Hospitals | Hospitals>=25 | Hospitals>= | All hospitals [ Hospitals >=
25 25

* No. of % OP No. of % OP All Hospitals Hospitals
procedures procedures >=25
No. of hospitals 3,452 3,452 2,747 2,747 3,452 2,747

No. of index 989,587 331,184 982,384 329,338 989,587 982,384

procedures

Mean 286.67 30.29 357.62 31.28 291 291
SD 429.21 26.34 454.80 23.64 0.47 0.52
Max 7,990 100.00 7,990 100.00 5.86 5.86
99% 2,015 100.00 2,158 86.05 4.37 441
95% 1,064 76.83 1,180 72.37 3.76 3.83
90% 741 67.31 855 64.96 3.49 3.56
75% 373 48.83 462 49.32 3.12 3.18
Median 128 26.09 205 28.88 2.86 2.85
25% 34 5.64 79 9.93 2.65 2.59
10% 9 0.00 43 0.99 2.40 2.34
5% 4 0.00 32 0.00 2.22 2.16
1% 1 0.00 25 0.00 1.87 1.80
Min 1 0.00 25 0.00 1.53 1.53

Table 1. Distribution of Hospital THA/TKA Volumesand RSCRs

*Cellsintentionally left blank

[Response Ends]

1b.03.If no or limited performance data on the measure as specified is reported above, then provide asummary of
datafrom the literature thatindicates opportunity for improvement or overall less than optimal performance on the
specificfocus of measurement. Include citations.

[Response Begins]

Thisis a new measurethatis being submitted forinitial endorsement and has not yet been implemented; thus, limited
performance data exists.

However, results from the existing Hospital THA/TKA Complication measure—Hospital-level Risk-standardized
Complication Rate (RSCR) Following Elective Primary Total Hip Arthroplasty (THA)and/or Total Knee Arthroplasty (TKA)

(NQF #1550)—showvariationin complicationrates based on inpatient procedures. These results indicate an opportunity
for improvement. Analyses conducted using datafrom April 1,2018, to October 2,2019and July 1,2020to March 31,
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2021 Medicare administrative claims data (n= 542,093 admissions from 3,445 hospitals) demonstrated a median risk-
standardized complicationrate of 2.4%, and range from 1.2%-5.6% in the measure cohort (Bernheimetal, 2022).

A review of the literature on THA/TKA complication rates also suggests that thereis an opportunity forimprovement.
Complications following elective TJIA procedures arerare, but the results can be devastating. Evidence shows that
periprosthetic jointinfection rates following THA and TKArange from 0.7%to 1.6% dependingupon the population (Kurtz
etal, 2010; Bozicetal, 2014). Reported 30- and 90-day death rates following THA range from 0.4%to 0.7% (Bozicetal,
2014; Soohooetal,2010). Reported 30-daydeath rates following TKArange from 0.1%to 0.3%in a Medicare population
(Courtney etal, 2018). Rates for pulmonary embolism following THA range from 0.5%to 1.22% (Arshi etal, 2019) and
range from0.5%t0 0.9% (Bozicetal,2014; Khatod et al, 2008) following TKA. Rates for woundinfectionin Medicare
population-basedstudiesvary between 0.21% and 1.0% (Bozicetal, 2014; Soohooetal, 2010; Browne et al, 2010). Rates
for sepsis/septicemia range from 0.09%, during the indexadmissionto 0.3% 90 days following discharge for primary TKA
(Bozic etal,2014; Browneetal, 2010). Rates for bleeding and hematoma following TKA range from 0.94%to0 1.7%
(Huddleston etal, 2009).

Studies have arrived at differing conclusions regarding complication rates of TJIA procedures performedin the inpatient
versus outpatient setting. Some studieshave shownlower complicationrates after outpatient procedurescompared to
inpatient procedures, suggesting that the outpatient setting represents a productive alternative in select patient
populations (Kimball etal,2020; Greenkyetal, 2019; Lan etal, 2021). Forexample, Lan et al. found outpatient
procedures were associated with lower rates of adverse events, with no increase in the rate of 30-day readmissions when
compared to risk-matchedinpatient procedures (Lanetal, 2021).

Other studies have found outpatient procedures to have comparable complication rates to inpatient procedures (Arshiet
al, 2019; Xu etal,2019; Aynardietal, 2014; Bertetal, 2017; Goyal etal,2017; Darrith etal, 2019; Migliorinietal, 2021;
Mariorenzietal, 2020). For example, Aynardi, et. al. conductedan observational, case-control studyto compare the
outcomes of patients undergoing THA in an inpatientand outpatient setting andfound no differences in complications
between groups (Aynardietal, 2014).

Finally, findings from several studies suggest that complications after THA/TKA procedures are preventable. Husni etal.
examined the influence of critical pathways on the postoperative outcomesafter total knee replacement and found that
patients operated uponin hospitals that usedcritical pathways had a lower risk of postoperative complications including
death compared to patients operated uponin hospitals without pathways (Husni et al, 2010). Researchers also found that
patients on critical pathways had significantly lower odds of experiencing any adverse event (adjusted OR=0.68,95% Cl
0.50,0.92) comparedto patients without a critical pathway, and had an average length of stay that was 0.5 days shorter,
after controlling for patient- and hospital-level factors (Husni etal, 2010). Similarly, in their literature review, Bert, et. al.
summarized methods for establishing a successful outpatient TJA program within the framework of bundled payment
reimbursement (Bertetal, 2017). Researchers outline several patient- and provider-levelstrategies for minimizing
postsurgical complications and improving patient recovery, including patient risk assessment, care coordination, staff
training, and the use of proper sterilization and pain management techniques. This would suggest that prevention of
postsurgical complications is possible and that some prevention methods are within the providers control (Suter et al,
2020).
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[Response Ends]

1b.04. Provide disparities data from the measure as specified (currentand over time) by populationgroup, e.g., by
race/ethnicity, gender, age, insurance status, socioeconomic status, and/or disability.

Describe the data source including number of measured entities; number of patients; dates of data; if a sample,

characteristics of the entities included. Include mean, std dev, min, max, interquartile range, and scores by decile. For
measures that show high levels of performance, i.e., “topped out”, disparities data may demonstrate an opportunity for
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improvement/gapin care for certain sub-populations. This information also will be used to address the sub-criterion on
improvement (4b) under Usability and Use.

[Response Begins]

Distribution of THA/TKA RSCRs by Proportion of Non-White Race, Dual Eligible Patients, and low ASI Score
Data Source: Medicare FFS claims and enroliment data

Dates of Data: April 1,2018to March 31,2021

Table 2 shows a comparison of the distribution of hospital-level RSCRs between hospitals with alower proportion of Black
beneficiaries (first quartile of ascending-ordered proportions) and hospitalswith a higher proportion of Black
beneficiaries (fourth quartile of ascending-ordered proportions) along with the distribution of the overall proportion of
black patients atthe hospital level. Among the 2,733 hospitals with atleast 25 index procedures, the meanRSCR of
hospitals with a lower proportionof Black beneficiaries is slightly lower than the mean of ho spitals with a higher
proportionof Black beneficiaries(2.99% vs 3.02%).

* * RSCR by quartile of proportion | RSCR by quartile of proportion of
of black patients black patients
* % Patients who Q1 range of %Black (0-0): Q4 range of %Black (5.92-90.32):
are Black
No. of hospitals 2,733 704 683
N

Mean 494 2.99 3.02
SD 8.69 0.44 0.52
Max 90.32 5.35 5.07
99% 42.10 4.37 4.64
95% 20.29 3.76 3.95
90% 12.73 3.54 3.68
75% 5.92 3.20 3.29
Median 1.90 2.92 2.96
25% 0 2.69 2.67
10% 0 2.52 2.48
5% 0 241 2.27
1% 0 2.19 1.87
Min 0 2.02 1.64

Table 2. Risk-Standardized Complication Rate (RSCR) by Black race onlyincluding hospitals with atleast 25
cases

*Cellsintentionally left blank

Table 3 shows a comparison of the distribution of hospital-level RSCRs between hospitals with a lower proportion of
Other non-White (Asian, Hispanic, North American Native, and Other) beneficiaries (first quartile of ascending-ordered
proportions) and hospitals with a higher proportion of other non-White beneficiaries (fourth quartile of ascending-
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ordered proportions) along with the distribution of the overall proportion of patients of other non-white races at the
hospital level. Amongthe 2,733 hospitals with atleast 25 index procedures, the mean RSCR of hospitals with fewer Other

non-White beneficiaries combined is lowerthan the mean of hospitals with more Other non-White beneficiaries (2.95%

vs2.99%).
* * RSCR by quartile of RSCR by quartile of
proportion of other non- proportion of othernon-
White combined White combined
* % Patients who are Other Q1 range of %other(0- Q4 range of %other(3.36-
non-White races 0.54): 100):
No. of hospitals 2,733 683 684
N
Mean 3.56 2.95 2.99
SD 7.52 0.45 0.53
Max 100 5.35 6.00
99% 41.67 4.33 4.64
95% 125 3.67 3.95
90% 8 3.52 3.69
75% 3.36 3.19 3.25
Median 1.52 2.90 2.92
25% 0.54 2.65 2.66
10% 0 2.50 244
5% 0 2.33 2.23
1% 0 2.02 1.98
Min 0 1.64 1.58

Table 3. Risk-Standardized Complication Rate (RSCR) by Other non-White race combined only including
hospitals with at least 25 cases

*Cellsintentionally left blank

Table 4 shows the difference of hospital-leve| RSCR distribution between hospitals with a lower proportion of dually

eligible beneficiaries (first quartile of ascending-ordered proportions)and hospitals with a higher proportion of dually
eligible beneficiaries (fourth quartile of ascending-ordered proportions) along with the distribution of the overall

proportionof dually eligible patients at the hospital level. Among all 2,747 hospitalswith at least 25 index procedures, the
mean RSCR of hospitals with fewer dually eligible beneficiaries is lower (2.86% vs 3.02%).

*

*

RSCR by quartile of proportion of

RSCR by quartile of proportion of

dual dual
Quantile % Patients who are Q1 range of %dual (0-1.33): Q4 range of %dual (5.79-94):
dually eligible
No. of hospitals 2,747 684 687

N
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* * RSCR by quartile of proportion of | RSCRby quartile of proportion of

dual dual

Mean 5.22 2.86 3.02
SD 8.62 0.50 0.53
Max 94.00 5.29 5.86
99% 47.83 4.23 481
95% 17.19 3.72 4.04
90% 11.11 3.46 3.70
75% 5.79 3.14 3.24
Median 2.82 2.83 2.92
25% 1.33 2.54 2.67
10% 0.44 2.28 2.50
5% 0 2.06 2.34
1% 0 1.75 2.07
Min 0 1.53 1.67

Table 4. Risk-Standardized Complication Rate (RSCR) by dual eligibility only includinghospitals with at least

25 cases

*Cells intentionally left empty.

Table 5 shows the difference of RSCR distribution between hospitals with alower proportion of beneficiaries with lower

AHRQ SES Index (ASI; first quartile of ascending-ordered proportions) and hospitals with a higher proportion of
beneficiaries with lower ASI (fourth quartile of ascending-ordered proportions)along with the distribution of the overall
proportionof patients who have alow ASl at the hospital level. Among the 2,740 hospitals with atleast 25 index
procedures, the mean RSCR of hospitals with fewer beneficiaries with alower ASlis lower comparedto hospitals with a
higher proportion of beneficiaries with a higher ASI(2.85%vs 3.00%).

*

*

RSCR by quartile of proportion of

RSCR by quartile of proportion of

low ASI low ASI
Quantile % Patient who have a Q1 range of %dual (0-4.80): Q4 range of %dual (20-81.08):
low ASI

No. of hospitals 2,740 684 686
N

Mean 14.48 2.85 3.00

SD 13.53 0.52 0.48

Max 81.08 5.70 5.40

99% 61.70 4.41 4.40

95% 42.80 3.81 3.84

90% 33.94 3.50 3.61
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* * RSCR by quartile of proportion of | RSCR by quartile of proportion of
low ASI low ASI
75% 20 3.10 3.25
Median 10.21 2.79 2.94
25% 481 2.53 2.69
10% 2.17 2.28 2.49
5% 1.11 2.15 2.31
1% 0 1.70 1.99
Min 0 1.54 1.70

*Cellsintentionally left empty.

Frequency (%)

Table 5. Complication rate by ASlonly including hospitals with atleast 25 cases

Distribution of RSCR between hospitals with low and high %Black (hospitals with 25+ cases)

3 B

Figure 2. Distribution of RSCR between hospitals with low and high %Black (hospitals with 25+ cases)
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Distribution of RSCR between hospitals with low a)nd high %other non-White (hospitals with 25+
cases,

Frequency (%)
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Figure 3. Distribution of RSCR between hospitals with low and high % other non-White (hospitals with 25+
cases)
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Distribution of RSCR between hospitals with low and high %dual-eligibility (hospitals
with 25+ cases)
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Figure 4. Distribution of RSCR between hospitals with low and high % dual eligibility (hospitals with 25+
cases)
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Distribution of RSCR between hospitals with low and high %low ASI (hospitals with 25+
cases)
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Figure 5. Distribution of RSCR between hospitals with low and high % ASI (hospitals with 25+ cases)

[Response Ends]

1b.05.1f no or limited data on disparities from the measure as specified is reportedabove, then provide asummary of
datafrom the literature that addresses disparities in care on the specific focus of measurement. Include citations. Not
necessary if performance dataprovidedin above.

[Response Begins]
N/A.

[Response Ends]

Criteria 2: Scientific Acceptability of Measure Properties

2a. Reliability

sp.01. Provide the measure title.

Measure titles should be concise yet convey who and what is being measured (see What Good Looks Like).

[Response Begins]
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http://www.qualityforum.org/WorkArea/linkit.aspx?LinkIdentifier=id&ItemID=73367

Hospital-Level 90-Day Risk-Standardized Complication Rate (RSCR) Following Elective Primary Total Hip Arthroplasty (THA)
and/or Total Knee Arthroplasty (TKA) for a Combined Inpatient (IP) and Outpatient (OP) Setting (IP/OP90-Day THA/TKA
Complication Measure)

[Response Ends]

sp.02. Provide a brief description of the measure.

Including type of score, measure focus, target population, timeframe, (e.g., Percentage of adult patients aged 18-75 years
receiving one or more HbA1ctests peryear).

[Response Begins]

The measure estimates a hospital-level risk-standardized complication rate (RSCR) associated with elective primary THA
and TKA procedures performed in hospital inpatientand outpatient departments on Medicare fee -for-service (FFS)
beneficiaries who are 65 yearsof age or older. The outcome (complication) is defined as any one of the specified
complications occurring within 90 days of the index encounter. More details on the outcome are providedin sp.13.

Note: Anindex encounteris defined as eitheran inpatient admissionfor a THA/TKA procedure or a hospital outpatient
department THA/TKA procedure to which the complication outcome s attributed.

[Response Ends]

sp.04. Check all the clinical condition/topicareas that apply to your measure, below.

Please refrain from selecting the following answer option(s). We are in the process of phasing out these answer options
and requestthatyou instead select one of the other answer options as they apply to your measure.

Please do not select:

e Surgery: General

[Response Begins]

Musculoskeletal: Joint Surgery
Musculoskeletal: Osteoarthritis
Musculoskeletal: Rheumatoid Arthritis
Surgery: Orthopedic

[Response Ends]

sp.05. Check all the non-condition specific measure domain areas that apply to your measure, below.
[Response Begins]

Care Coordination

Care Coordination: Readmissions

Care Coordination: Transitions of Care

Disparities Sensitive

Safety: Complications

Safety: Healthcare Associated Infections

[Response Ends]
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sp.06. Select one or moretarget population categories.
Select only those target populations which can be stratified in the reporting of the measure'sresu lt.

Please refrain from selecting the following answer option(s). We are in the process of phasing out these answer options
and request that you instead select one of the other answer options as they apply to your measure.

Please do not select:

e Populations at Risk: Populations at Risk

[Response Begins]
Elderly (Age>=65)

[Response Ends]

sp.07. Select the levels of analysis that apply to your measure.
Check ONLY the levels of analysis for which the measure is SPECIFIED and TESTED.

Please refrain from selecting the following answer option(s). We are in the process of phasing out these answer options
and requestthatyou instead select one of the other answer options as they applyto your measure.

Please do not select:
e (Clinician: Clinician

e Population: Population

[Response Begins]
Facility

[Response Ends]

sp.08. Indicate the care settings that apply to your measure.

Check ONLY the settings for which the measure is SPECIFIED and TESTED.
[Response Begins]

Inpatient/Hospital

Outpatient Services

[Response Ends]

sp.09. Provide a URL link to aweb page specific for this measure that contains current detailed specifications including
code lists, risk model details, and supplemental materials.

Do notentera URL linking to a home page or to general information. If no URL is available, indicate “none available".

[Response Begins]
None available; the measure methodology reportis attached to this submission.

[Response Ends]

sp.12. Attach the datadictionary, code table, or value sets (and risk model codes and coefficients when applicable).
Excel formats (.xlIsx or .csv) are preferred.
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Attach an excel or csv file; if this poses an issue, contact staff. Provide descriptors for any codes. Use one file with multiple
worksheets, if needed.

[Response Begins]
Available in attached Excel or csvfile

[Response Ends]

Attachment: 3732_3732_3732_IP.OP THA_TKA Complication_CodeSetFileforNQF.6.27.22_(1)-508.xlIsx

For the question below: state the outcome beingmeasured. Calculation of the risk-adjusted outcome should be described
insp.22.

sp.13. Statethe numerator.

Brief, narrative description of the measure focus or whatis being measured about the target population, i.e., cases from
the target population with the target process, condition, event, or outcome).

DO NOT include the rationale forthe measure.

[Response Begins]

The outcome for this measureis a dichotomous assessment of whether a complication occurred (“yes” forany
complication][s]; “no” for no complications) within 90days of the indexencounter (see sp.14 for Numerator Details).
Complications are countedin the measure outcome only if they occur during theindex inpatient or outpatient encounter
or are captured in claims associated with an inpatient readmission, observation stay, emergency department visit, or
ambulatory surgical center (ASC) encounter.

[Response Ends]

For the question below: describe how the observed outcome is identified/counted. Calculation of the risk-adjusted
outcome shouldbe describedin sp.22.

sp.14. Provide details needed to calculate the numerator.

Allinformation requiredto identify and calculate the cases from the target population with the target process, condition,
event, or outcome such as definitions, time period for data collection, specific data collection items/responses, code/value
sets.

Note: lists of individual codes with descriptors that exceed 1 page should be provided in an Excel orcsv file in required
formatatsp.11.

[Response Begins]

The composite complicationis a dichotomous outcome (“yes” for any complication[s]; “no” for no complications). If a
patient experiences one or more of the following complicationswithin the specified time frame for each complication (all
within 90 days of the index encounter), the outcome variable will be coded as a "yes." Complications are counted in the
measure only if they occur during the index encounter or are captured in claims associated with an inpatient readmission,
observationstay, emergencydepartmentvisit, or ambulatory surgical center (ASC) encounter, as specified below.

The measure outcomeis defined as any one of the complications listed below occurring within the time -period specified
for that complication:
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e Acute myocardialinfarction (AMI) during theindex encounter or a subsequentinpatient admission (only) that
occurs within 7 days from the start of the indexencounter.

e Pneumoniaor otheracute respiratorycomplication duringthe index encounter or a subsequentinpatient
admission (only) that occurs within 7 days from the start of the indexencounter.

e Sepsis/septicemia/shock during theindex encounter or a subsequentinpatient admission (only) thatoccurs
within 7 days fromthe start of the index encounter.

e Surgicalssite bleeding or other surgical site complication during the index encounter or a subsequent inpatient
admission or observationstay or ASC encounter that occurs within 30 days from the start of the index
encounter.

e Pulmonary embolism duringthe index encounter or a subsequentinpatient admission or observation stay that
occurs within 30 days from the start of the index encounter.

e Deathduringthe index encounteror within 30days from the start of the indexencounter.

e Mechanical complication duringthe index encounter or a subsequentinpatient admission or observation stay or
emergencydepartmentor ASCencounter that occurs within 90 days from the start of the index encounter.

e Periprosthetic jointinfection/wound infection or other wound complicationduring the indexencounter ora
subsequentinpatient admission or observationstay or ASC encounter that occurs within 90days fromthe start
of the index encounter.

[Response Ends]

For the question below: state the target population for the outcome. Calculation of the risk-adjusted outcome should be
describedinsp.22.

sp.15. Statethedenominator.

Brief, narrative description of the target population being measured.

[Response Begins]

The target population forthe measureincludes Medicare fee-for-service (FFS) beneficiaries who are 65 years of age and
older undergoing elective primary THA and/or TKA procedures in the hospital inpatient and outpatient settings.

Additional details are providedin sp.16 Denominator Details.

[Response Ends]

For the question below: describe how the target populationis identified. Calculation of the risk-adjusted outcome should
be describedinsp.22.

sp.16. Provide details needed to calculate the denominator.

All information requiredto identify and calculate the target population/denominator such as definitions, time period for
data collection, specific data collection items/respo nses, code/value sets.

Note: lists of individual codes with descriptors that exceed 1 page should be provided in an Excel orcsv file in required
formatatsp.11.

[Response Begins]

To be included in the measure cohort, patients must meet the following inclusion criteria:
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1.Enrolled in Medicare fee-for-service (FFS) Part A and Part B for the 12 months prior to and including the date of
encounter;

2.Aged 65 yearsorolder.

3.Having a qualifying elective primary THA/TKA procedure; elective primary THA/TKA procedures are defined as those
procedures without any of the following:

e Fracture of the pelvis orlowerlimbs codedas present on admission [POA] in the principal or secondary
discharge diagnosis fields on the index encounter (Note: This criterion is not applicable to periprosthetic
fractures forprocedure performedin the outpatient setting).

e Aconcurrentpartial hip orkneearthroplasty procedure.
e Aconcurrentrevision, resurfacing, or implanted device/prosthesis removal procedure.
e Mechanical complication coded in the principal discharge diagnosis field on the indexencounter.

e Malignant neoplasm of the pelvis, sacrum, coccyx, lower limbs, or bone/bone marrow or a disseminated
malignant neoplasm codedin the principal discharge diagnosis field on the index encounter; or,

e Transfer fromanotheracute carefacility for the THA/TKA.

[Response Ends]

sp.17. Describe the denominator exclusions.

Brief narrative description of exclusions from the target population.

[Response Begins]
This measure excludes index encounters for the following patients:
1. Withoutatleast90 days post-discharge enrollmentin Medicare FFS.

Rationale: The 90-day complication outcome cannot be assessedin this group since claims data are usedto
determine whethera complication of care occurred.

2. Who were discharged against medical advice (AMA)
Rationale: Providers did not have the opportunity to deliver full care and prepare the patient for discharge.
3. Who had more than two THA/TKA procedure codesduring the indexencounter.

Rationale: Although clinically possible, itis highly unlikely patients would receive more than two elective
THA/TKA procedures in one hospitalization, whichmay reflecta codingerror.

After applying these exclusion criteria, we randomly select one index encounter for patients who have multiple index
encountersin a calendaryear. We therefore exclude the eligibleindexencounters thatare notrandomlyselected in that
calendar year.

[Response Ends]

sp.18. Provide details needed to calculate the denominatorexclusions.

All information requiredto identify and calculate exclusions from the denominator such as definitions, time period for data
collection, specific data collection items/responses, code/value sets — Note: lists of individual codes with descriptors that
exceed 1 page shouldbe provided in an Excel or csv file in required formatatsp.11.

[Response Begins]
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We identified enrollmentin Medicare FFS as enrollmentin Parts A & B for 3 months after index encounter. We identified
AMA using Patient Discharge Status Code = 07 (Left against medical advice or discontinued care.) Weidentified THA/TKA
procedures using cohortinclusion/exclusion codes set (see attached code setfile).

[Response Ends]

sp.19. Provide all information required to stratify the measure results, if necessary.

Include the stratification variables, definitions, specific data collection items/responses, code/value sets, and the risk -
model covariates and coefficients for the clinically-adjustedversion of the measure when appropriate. Note: lists of
individual codes with descriptors that exceed 1 page should be provided in an Excel or csv file in required format in the
Data Dictionary field.

[Response Begins]
Implementation planning, including potential stratification, has not been finalized.

[Response Ends]

sp.20. Is this measure adjusted for socioeconomic status (SES)?
[Response Begins]
No

[Response Ends]

sp.21. Select therisk adjustment type.

Select type. Provide specifications for risk stratification and/or risk models in the Scientific Acceptability section.
[Response Begins]

Statistical risk model

[Response Ends]

sp.22. Select the most relevant type of score.
Attachment: If available, please provide a sample report.
[Response Begins]

Rate/proportion

[Response Ends]

sp.23. Select the appropriate interpretation of the measure score.

Classifies interpretation of score according to whether better quality or resource use is associated with a higher score, a
lowerscore, a score falling within a definedinterval, ora passing score

[Response Begins]
Better quality = Lower score

[Response Ends]

sp.24. Diagram or describe the calculation of the measure score as an ordered sequence of steps.
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Identify the target population; exclusions; cases meeting the target process, condition, event, or outcome; time period of
data, aggregating data; risk adjustment; etc.

[Response Begins]

The measure will estimate RSCRs following elective primary THA/TKA using hierarchical logistic regression models in the
hospital-based inpatient and outpatient settings.

In brief, the approach simultaneously models data at the patientand hospital levels to account for variancein patient
outcomes within and between hospitals (Normand and Shahian, 2007). At the patient level, it models the log-odds of a
complication occurring within the specified time period (up to 90 days) afterthe index encounter using age, sex, selected
clinical covariates, hospital setting, and a hospital-specificeffect. At the hospital level, it models the hospital-specific
effectasarising from a normal distribution. The hospital effect represents the underlying riskof a complication at the
hospital, after accounting for patient risk. The hospital-specific effects are given a distribution to account for the
clustering (non-independence) of patients withinthe same hospital (Normandand Shahian, 2007). If there were no
differences among hospitals, then after adjusting for patient risk, the hospital e ffects should be identical across all
hospitals.

The RSCRis calculated as the ratio of the number of “predicted” to the number of “expected” encounters with a
complication ata given hospital, multiplied by the national observed complication rate. For eac h hospital, the numerator
of the ratio isthe number of complications within the specified time period (up to 90 days) predicted on the basis of the
hospital’s performance with its observed case mix, and the denominator is the number of complications expectedbased
on the nation’s performance with that hospital’s case mix. This approachis analogous to aratio of “observed” to
“expected” usedin othertypes of statistical analyses. It conceptually allowsfor a comparison of a particular hospital’s
performance given its case mix to an average hospital’s performance with the same case mix. Thus, alower ratio
indicates lower-than-expected complicationrates or better quality, and a higher ratio indicates higher-than-expected
complication rates or worse quality.

The “predicted” number of encounters with a complication (the numerator)is calculated by using the coefficients
estimated by regressing the risk factorsand the hospital-specific effect on the risk of having an encounterwith a
complication. The estimated hospital-specific effectis addedto the sum of the estimated regression coefficients
multiplied by the patient characteristics. The results are log transformed and summed overall patients attributedto a
hospital to geta predicted value. The “expected” number of encounters with a complication (the denominator) is
obtained in the same manner, buta common effect using all hospitals in oursample isadded in place of the hospital -
specific effect. The results are log transformed and summed over all patie nts in the hospital to getan expectedvalue. To
assess hospital performance foreachreporting period, we will re -estimate the model coefficients using the years of data
inthat period.

The ratio of predicted over expected is transformed into a rate by multiplying by the national observed complication rate.
The hierarchical logistic regression models are described fullyin the original measure methodology reportforthe
inpatient-only version of this measure (Grosso etal, 2012).

References

1. Grossol,Curtis]),GearyL,etal. Hospital-Level Risk-Standardized Complication Rate Following Elective Primary
Total Hip Arthroplasty (THA) And/Or Total Knee Arthroplasty (TKA) Measure Methodology Report. 2012.

2. NormandS-LT, Shahian DM. 2007. Statistical and Clinical Aspects of Hospital Outcomes Profiling. Stat Sci 22(2):
206-226.

[Response Ends]

sp.27. If measure testing is based on asample, provide instructions for obtaining the sample and guidance on
minimum samplesize.
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Examples of samples used for testing:

Testing may be conducted on a sampleof the accountable entities (e.g., hospital, physician). The analytic unit
specified forthe particular measure (e.g., physician, hospital, home health agency) determines the sampling
strategy for scientific acceptability testing.

The sample should represent the variety of entities whose performance will be measured. The 2010 Measure
Testing Task Force recognized thatthe samples used for reliability and validity testing often have limited

generalizability because measured entities volunteer to participate. Ideally, however, all types of entities whose
performance will be measured should be included in reliability and validity testing.

The sample should include adequate numbers of units of measurement and adequate numbers of patients to
answer the specific reliability or validity question with the chosen statistical method.

When possible units of measurement and patients within units should be randomly selected.

[Response Begins]

N/A.This measure is notbased on a sample.

[Response Ends]

sp.30. Select only the data sources for which the measure is specified.

[Response Begins]

Claims

Other (specify)

[Other (specify) Please Explain]

Medicare Enrollment Database

[Response Ends]

sp.31. Identify the specific data source or data collection instrument.

Forexample, provide the name of the database, clinical registry, collection instrument, etc., and describe how data are

collected.

[Response Begins]

The measure uses the following data sources:

1.

Medicareinpatient, outpatient, and physician/professional claims: These include data for Medicare FFS inpatient
and outpatient services suchas Medicare inpatient hospital care, HOPD services, and physicianclaims for the 12
months prior to an index encounterand for the three months after (Triche et al, 2020; Flemingetal, 1992).

Medicare Enrollment Database (EDB): This database contains Medicare beneficiary demographic,
benefit/coverage, and vital status information. This data source is used to obtain information on several
inclusion/exclusionindicators such as Medicare status on admission, vital status at discharge, and death
information post-discharge. These data have previously beenshown to accuratelyreflect patient vital status
(Flemingetal,1992).

References

1.

Fleming C., Fisher ES, Chang CH, Bubolz D, Malenda J. Studyingoutcomes and hospital utilizationin the elderly:
The advantages of a merged data base for Medicare and Veterans AffairsHospitals. Medical Care. 1992; 30(5):
377-91.
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Report: Elective Primary Total Hip Arthroplasty (THA) and/or Total Knee Arthroplasty (TKA) Risk-Standardized
Complication Measure (Version 9.0). 2020.

[Response Ends]

sp.32. Provide the data collectioninstrument.

[Response Begins]

No data collectioninstrument provided

[Response Ends]

Measure testing must demonstrate adequate reliability and validity in order to be recommendedfor endorsement.
Testing may be conductedfor data elements and/orthe computed measure score. Testing information and results should

be entered in the appropriatefields in the Scientific Acce ptability sections of the Measure Submission Form.

Measures must be tested for all the data sources and levels of analyses that are specified. If thereis more than
one set of data specifications or morethan one level of analysis, contact NQF staff about how to presentall the
testing information in oneform.

Allrequired sections must be completed.

For composites with outcome and resource use measures, Questions 2b.23-2b.37 (Risk Adjustment) also must
be completed.

If specifiedfor multiple data sources/sets of specifications (e.g., claims and EHRs), Questions 2b.11-2b.13 also
must be completed.

An appendixfor supplemental materials may be submitted (see Question 1 in the Additional section), but there
is no guarantee it will be reviewed.

Contact NQF staff with any questions. Check for resources at the Submitting Standards webpage.

For information on the most updated guidance on how to address social riskfactors variables and testing in this
formrefer to the release notes forthe 2021 Measure Evaluation Criteria and Guidance.

Note: The information provided in this formisintended to aid the Standing Committee and other stakeholdersin
understanding to what degree the testing results for this measure meet NQF’s evaluationcriteria for testing.

2a. Reliability testing demonstrates the measure data elements are repeatable, producing the same results a high
proportionof the time whenassessed in the same population in the same time periodand/or thatthe measurescore is
precise. For instrument-based measures (including PRO-PMs) and composite performance measures, reliability should be

demonstratedfor the computed performance score.

2b1.Validity testing demonstratesthat the measure data elements are correct and/or the measure score correctly
reflects the quality of care provided, adequately identifying differences in quality. For instrument based measures
(including PRO-PMs) and composite performance measures, validity should be demonstrated forthe computed

performancescore.

2b2. Exclusions are supported by the clinical evide nce and are of sufficient frequencyto warrantinclusion in the

specifications of the measure;

AND

If patient preference (e.g., informed decision-making) is a basis for exclusion, there must be evidence that the exclusion
impacts performance on the measure; in suchcases, the measure must be specified so that the informationabout patient
preferenceand the effect on the measureis transparent (e.g., numerator category computed separately, denominator

exclusion categorycomputed separately).
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2b3. For outcome measures and other measures when indicated (e.g., resource use):

O anevidence-based risk-adjustment strategy (e.g., risk models, riskstratification) is specified; is based on patient
factors (including clinical and socialrisk factors) thatinfluence the measured outcome and are present at start of
care; 14,15and has demonstrated adequate discriminationand calibration

o rationale/datasupportno riskadjustment/ stratification.

2b4. Data analysis of computed measure scores demonstrates that methods for scoring and analysis of the specified
measure allow for identification of statistically significant and practically/clinically meaningful 16 differencesin
performance;

OR
there is evidence of overall less-than-optimal performance.
2b5. If multiple data sources/methods are specified, thereis demonstrationthey produce comparable results.

2b6. Analyses identify the extent and distribution of missing data (or nonresponse) and demonstrate that performance
results are not biased due to systematic missing data (or differences between responders and non-responders) and how
the specified handling of missing data minimizes bias.

2c. For composite performance measures, empirical analyses support the composite construction approach and
demonstrate that:

2c1.the component measures fit the quality construct and add value to the overall composite while achieving the related
objective of parsimony to the extent possible; and

2c2.the aggregationand weighting rules are consistent with the quality construct and ratio nale while achieving the
related objective of simplicity to the extent possible.

(if not conductedor results not adequate, justification must be submitted and accepted)

Definitions

Reliability testing applies to both the data elements and computed measure score. Examples of reliability testing for data
elementsinclude, butare notlimitedto: inter-rater/abstractor or intra-rater/abstractor studies; internal consistency for
multi-item scales; test-retest for survey items. Reliability testing of the measure score addresses precision of
measurement (e.g., signal-to-noise).

Validity testing applies to both the data elements and computed measure score. Validity testing of data elements
typically analyzes agreement with anotherauthoritative source of the same information. Examples of validity testing of
the measure scoreinclude, butare notlimitedto: testing hypotheses that the measuresscores indicate quality of care,
e.g., measure scores are different for groups known to have differencesin quality assessed by anothervalid quality
measure or method; correlation of measure scores with another valid indicator of quality for the specific topic; or
relationship to conceptually related measures (e.g., scores on process measures to scores on outcome measures). Face
validity of the measure score as a quality indicator may be adequate if accomplished through a systematic and
transparent process, by identified experts, and explicitly addresses whether performance scores resulting from the
measure as specified can be usedto distinguish good from poor quality. The degree of consensus and any areas of
disagreement must be provided/discussed.

Examples of evidence that an exclusion distorts measureresults include, but are notlimitedto: frequencyof occurrence,
variability of exclusions across providers, and sensitivity analyseswith and without the exclusion.

Patient preferenceis nota clinical exception to eligibility and can be influenced by provider interventions.
Risk factors thatinfluence outcomes should not be specified as exclusions.

With large enough sample sizes, small differences that are statistically significant may or may not be practically or
clinically meaningful. The substantive question may be, for example, whether a statistically significant difference of one
percentage pointin the percentage of patients who received smokingcessation counseling (e.g., 74 percentv. 75
percent) is clinically meaningful; or whether a statistically significant difference of $25 in cost foran episode of care (e .g.,
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$5,000v.55,025) is practically meaningful. Measures with overall less-than-optimal performance may not demonstrate
much variability across providers.

Please separate added or updated informationfrom the most recent measure evaluation within each question response
in the Scientific Acceptabilitysections. For example:

Current Submission:
Updated testing information here.
Previous (Year) Submission:

Testing from the previous submissionhere.

2a.01. Select only the data sources for which the measureis tested.
[Response Begins]
Claims
Other (specify)
[Other (specify) Please Explain]

Medicare Enrollment Database (EDB); American Community Survey data; CMS Overall Hospital Star Ratings July 2021
Data

[Response Ends]

2a.02. If an existing dataset was used, identify the specific dataset.

The dataset used for testing must be consistent with the measure specifications for target population and healthcare
entities being measured; e.g., Medicare Part A claims, Medicaid claims, other commercial insurance, nursinghome MDS,
home health OASIS, clinical registry).

[Response Begins]

Medicare Fee-For-Service (FFS) inpatient, outpatient, and physician/professional claims, as well as enrollment data were
used for testing. Dual eligibility was obtainedthrough the state Medicare Modernization Act (MMA) files. The Agencyfor
Healthcare Research and Quality (AHRQ) socioeconomic status (SES) index score was obtained from American Community
Survey (ACS) data. We usedthe ACS(2013-2017)data to derive an updated AHRQSES index score at the patient nine-
digit zip code level foruse in studying the association betweenour measure and social riskfactors (SRFs). We used CMS
Overall Hospital Star Rating Data (July 2021 Refresh) for empiric validity testing.

[Response Ends]

2a.03. Provide the dates of the data usedin testing.
Use the following format: “MM-DD-YYYY - MM-DD-YYYY”

[Response Begins]

04-01-2018-03-31-2021. These dataincluded: 36 months of inpatient THA/TKA procedures (04-01-2018-03-31-2021);
36 months of outpatient TKA procedures (04-01-2018- 03-31-2021); and 15 months of outpatient THA procedures (01-
01-2020-03-31-2021).
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[Response Ends]

2a.04. Select the levels of analysis for which the measure is tested.

Testing must be provided for all the levels specified and intended for measure implementation, e.g., individualclinician,
hospital, health plan.

Please refrain from selecting the following answer option(s). We are in the process of phasing out these answer options
and requestthatyou instead select one of the other answer options as they apply to your measure.

Please do not select:
e  (linician: Clinician

e Population: Population

[Response Begins]
Facility

[Response Ends]

2a.05. Listthe measured entities includedin the testing and analysis (by level of analysis and data source).

Identify the number and descriptive characteristics of measured entities includedin the analysis (e.g., size, location, type);
if a sample was used, describe how entities were selected forinclusion in the sample.

[Response Begins]

For this measure, hospitalsare the measured entities. All non-federal, acute care US hospitals (including territories)
providing care to Medicare FFS beneficiaries aged 65 years and older are included. Ouranalyses included 3,452 hospitals,
and 2,747 of those hospitals had atleast 25 cases (the likelyreporting threshold).

[Response Ends]

2a.06. Identify the numberand descriptive characteristics of patients included in the analysis (e.g., age, sex, race,
diagnosis), separated by level of analysis and data source; if a sample was used, describe how patients were selected
for inclusion in the sample.

If there is a minimum case count used for testing, that minimum must be reflected in the specifications.

[Response Begins]

We included all clinically eligible procedures in the analysis. See Table 1 for details.

Demographics Respecification Dataset (April1,2018to * *
March 31,2021
* Inpatient THA/TKA Outpatient Both
n(%) THA/TKA n(%)
n(%)
Total procedures® 658,403 331,184 989,587
Number of hospitals 3,363 2,912 3,452
Age distribution (years) - 74 (6) 73 (5) 74 (6)
Mean (SD)
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Demographics Respecification Dataset (April 1,2018to * *
March 31,2021
Male 242,997 (36.91) 135,807(41.01) 378,804
(38.28)
Race/Ethnicity - Non-White 48,456 (9.44) 20,813 (8.96) 69,269 (9.27)

Table 1. DemographicInformationfor Respecification Dataset (April 1,2018 to March 31, 2021)

The number of total proceduresis smaller than reported elsewhere due to the random selection of one procedure per
patient per year.

*cellsintentionally left blank

[Response Ends]

2a.07. Ifthere are differences in the data or sample used for different aspects of testing (e.g., reliability, validity,
exclusions, risk adjustment), identifyhow the data or sample are different for each aspect of testing.

[Response Begins]

There were 989,587 total THA/TKA procedures that met the measureinclusion/exclusion criteria. Of these, 67%
(n=658,403) wereinpatient,and 33% (n=331,184) were HOPD.

For this measure, hospitalsare the measured entities. All non-federal, acute inpatient United States (US) hospitals
(including territories) with Medicare FFS beneficiaries aged 65 yearsand olderareincluded. All eligible procedures were
included in testing.

Measure Respecification

We used Medicare administrative claims data and enrollment information for patients with qualifying procedures
between April 1,2018and March 31, 2021. Specifically, we used the following data sources:
1. Medicareinpatient, outpatient, and physician/professional claims: theseinclude data for Medicare FFS inpatient

and outpatient services suchas Medicare inpatient hospital care, HOPD services, and physicianclaims for the 12
months prior to an index encounterand for the three months after.

2. Medicare Enrollment Database (EDB): This database contains Medicare beneficiary demographic,
benefit/coverage, and vital status information. This data source is used to obtain information on several
inclusion/exclusionindicators suchas Medicare status on admission, vital status at discharge and death
information post-discharge. These data have previously beenshown to accuratelyreflect patient vital status.

This measure does not have any specific exclusions for COVID, as both empiricanalyses and clinical expertinput
supported that COVID infections would be unlikely to significantlyimpact this measure assessing elective procedures
performed primarily to relieve pain and improve function.

The datasets, dates, number of measured hospitals, and number of admissions used in eachtype of testing arein Table 2.
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Dataset

Applicable Section in the Testing
Attachment

Description of Dataset

Respecification and Testing
Dataset

(Medicare Fee-For-Service
Administrative Claims Data)

Section 2a.10Reliability Testing
Section 2b.02 Validity Testing
Section 2b.16 Testing of Measure
Exclusion

Section 2b.23Risk
Adjustment/Stratification

Section 2b.26 Statistical Risk Model
Discrimination Statistics

Section 2b.28 Statistical Risk Model

Calibration Statistics

Section 2b.31 Meaningful
Differences

Entire Cohort:

Dates of Data: April 1,2018to March 31,
2021

Number of admissions/encounters =
989,587

Patient Descriptive Characteristics:
mean age = 74 years; % male = 38.28%

Number of measured hospitals: 3,452

The American Community Survey
(ACS)

Section 2a.08: Risk
adjustment/Stratificationfor
Outcome or Resource Use
Measures

Dates of Data: 2013-2017

We used the AHRQSES indexscore derived
fromthe American Community Survey
(2013-2017) to study the association
between the 90-day complication outcome
and social risk factors (SRFs). The AHRQSES
index scoreis based on beneficiary 9-digit
zip code level of residence and incorporates
7 censusvariables found in the American
Community Survey.

Master Beneficiary Summary File
(MBSF)

Section 2a.08: Risk
adjustment/Stratificationfor
Outcome or Resource Use
Measures

Dates of Data: April 2018 — March 2021

We used dual eligible status (for Medicare
and Medicaid) derived from the MBSF to

study the association between the 90-day
measure outcome and dual-eligible status.

Table 2. Dataset Descriptions

[Response Ends]

2a.08. Listthe social risk factors that were available and analyzed.

Forexample, patient-reporteddata (e.g., income, education, language), proxy variables when social risk data are not

collected from each patient (e.g. census tract), or patient community characteristics (e.g. percent vacant housing, crime
rate) which do not have to be a proxy for patient-level data.

[Response Begins]

Social risk factors available and analyzedincluded exposure to racism (as represented by White, Blackor other non-White
race), dual eligibility (dual Medicare and Medicaid coverage), and the AHRQSES index. Please note: We do not consider

race a marker of socioeconomic status; we includeitin our social risk factor analyses based upon literature specifically
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documenting racialand ethnicdisparities in THA/TKA offer and acceptance rates as well as outcomes (Irgit and Nelson,
2011; Kermanetal,2018).

We selected social risk factor variables to analyze after reviewing the literature and examining available national data
sources. We sought to find variables that are consistently capturedin areliable fashionfor all patients in this measure.
Therefore, robust, validated proxy measures of exposure to racism, income, education level and economic status were
selectedand are described below. The conceptual model for how social riskvariables are related to the outcomeis
described in section2b.23.

The social risk factor variables usedfor analysis were:

e Race, as a proxy for exposure to racism: Race was categorized as White, Black, or Other Non-White; this
grouping (of categories “Asian,” “Hispanic,” “North American Native,” and “Other” into “Other Non-White”), was
chosen dueto the verylow numbers of people in these categories undergoing THA/TKA in national Medicare Fee
For Service claims data.

Asnoted above, we do not consider race a marker of socioeconomic status, but we includeithere due to known racial
and ethnic disparities in THA/TKA offer and acceptance rates as well as outcomes (Irgitand Nelson, 2011; Kermanetal,
2018). Because this measure assesses outcomes after an elective surgery, race can impact whether or not a patientcan
access surgical care, whether or not a patientis offered surgery oncethey arein the care of asurgeon, whether ornota
patientaccepts surgery once offered, what setting the patient undergoes surgery, and ultimately a patient’s outcomes.
Racial disparitiesin all steps in this complex process have been documented (Irgitand Nelson, 2011; Kerman etal, 2018).
e Dual eligible status: Dual eligible status (in otherwords, being enrolled in both Medicare and Medicaid) patient-
level datais obtained from the CMS Master Beneficiary Summary File (MBSF)
Following guidance from Department of Health and Human ServicesAssistant Secretary for Policy and Evaluation (ASPE)
and a body of literature demonstrating differential health care and health outcomes among dual eligible patients, we
identified dual eligibility as a key variable (ASPE 2016; ASPE 2020). We recognize that Medicare-Medicaid dual eligibility
has limitations as a proxy for patients' income or assets because itdoes not provide arange of resultsandisonly a
dichotomous outcome. However, the threshold for over 65-year-old Medicare patients is valuable, as it takes into
accountboth income and assets and is consistently applied across states for the older population. We acknowledge that
itisimportantto test awider variety of SRFsincluding keyvariables such as educationand poverty level; therefore, we
also tested avalidated composite based on census data linkedto as small a geographicunitas possible.
e AHRQ-validated SES index score (ASI) (summarizing the information from the following 7 variables): percentage
of people in the labor force who are unemployed, percentage of people living below poverty level, median
householdincome, median value of owner-occupied dwellings, percentage of people >25 years of age with less

thana 12t grade education, percentage of people 225 years of age completing >4 years of college, and
percentage of households thataverage >1 people perroom)

We selected the AHRQSES indexscore (ASl) because itis a well-validated variable that describes the average
socioeconomic status of peopleliving in defined geographic areas (Bonito et al, 2008). Its value as a proxy for patient-
level information is dependent on havingthe most granular-level data with respect to communities that patients livein.
We consideredthe area deprivation index (ADI) among many other potential indicators whenwe initially evaluated the
impact of social risk factors. We ultimately didnotinclude the ADI at the time, partly due to the fact that the coefficients
used to derive ADI had not been updatedfor many years. Recently, the coefficients for ADI have beenupdated and
therefore we compared the ADI with the ASland found themto be highly correlated.

In this submission, we presentanalysesusing the census block level, the most granular level possible using American
Community Survey (ACS) data. A census block group is a geographical unit used by the US Census Bureau which is
between the census tract and the census block. Itis the smallest geographical unit for which the bureau publishes sample
data. The targetsize for blockgroupsis 1,500and theytypically have a populationof 600to 3,000 people. We used 2013 -
2017 ACS data and mapped patients’ 9-digit ZIP codesvia vendor software to the census block group level. Giventhe
variation in cost of living across the country, the medianincome and median property value components of the ASI were
adjusted by regional price parity values published by the Bureau of Economic Analysis (BEA). This provides a better
marker of low socioeconomicstatus neighborhoods in high expense geographic areas. We then calculatedan ASl score
for census block groups that can be linkedto 9-digit ZIP codes.
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[Response Ends]

Note: If accuracy/correctness (validity) of data elements was empirically tested, separate reliability testing of data
elementsisnotrequired—in 2a.09 check patient or encounter-level data; in 2a.010 enter “see validity testing section of
data elements”; and enter “N/A” for 2a.11 and 2a.12.

2a.09. Select thelevel of reliability testingconducted.
Chooseoneorboth levels.

[Response Begins]

Accountable Entity Level (e.g., signal-to-noise analysis)

[Response Ends]

2a.10. For each level of reliability testing checked above, describe the method of reliabilitytesting and what it tests.

Describe the steps—do not just name a method; what type of error does it test; what statistical analysis was used.

[Response Begins]
Measure Score Reliability
We estimated the facility-level reliability (signal-to-noise reliability).

We provide facility-level measure score reliability using the signal-to-noise method, using the formula presented by
Adams and colleagues (Adams etal, 2010; Yu et al, 2013). Facility-to-facility variance is estimated from the hierarchical
logistic regressionmodel, nis equal to each facility’s observed case size, and the facility errorvariance is estimated using
the variance of the logistic distribution (m*2/3). The facility-level reliability testing is limited to facilities with atleast 25
admissions for publicreporting.

Where facility-to-facility variance is estimated from the model, n is equal to eachfacility’s observed case size, and the
facility errorvarianceis estimated using the variance of the logistic distribution.
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Signal-to-noise reliability scores canrange from 0 to 1. A reliability of zeroimplies that all the variability in a measureis
attributable to measurementerror. A reliability of one implies that all the variability is attributable to real differencein
performance.

We calculated the measure score reliability for all facilities, and for facilities with a volume cutoffof 25 procedures.
Additional Reliability and Validity Information

We provide additional reliability and validityinformation to provide a more complete picture of the overall measure score
reliability and validity. However, as noted in NQF criteria forinitial endorsement, only measure scorereliabilityand
validity testing are required.

In constructing the measure, we aimto utilize only those data elements from the claims that have both face validity and
reliability. We avoidthe use of fields thatare thought to be coded inconsistently across providers. Specifically, we use
fields thatare consequential for payment and whichare audited. We identify suchvariables through empiricanalyses and
our understanding of CMS auditing and billing policies and seek to avoid variables which do not meet this standard.

In addition, CMS has in place several hospital auditing programs usedto assess overall claims code accuracy, to ensure
appropriate billing, and for overpayment recoupment. CMS routinely conducts data analysis to identify potential problem
areas and detectfraud, and audits important datafields used in our measures, including diagnosis and procedure codes
and other elements thatare consequential to payment.

Furthermore, we assessed the variationin the frequency of the variables overtime: Detailedinformationis presented in
the measure’s 2020 Condition-Specific Measure Updates and Specifications Report cited below.
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[Response Ends]

2a.11. For each level of reliability testing checked above, what were the statistical results fromreliability t esting?

Forexample, provide the percent agreement and kappa for the critical data elements, or distribution of reliability statistics
from a signal-to-noise analysis. For score-level reliability testing, when using a signal-to-noise analysis, more thanjustone
overall statistic should be reported (i.e., to demonstrate variation in reliability across providers). If a particular method
yields only one statistic, this should be explained. In addition, reporting of results stratified by sample size is preferred (pg.
18, NQF Measure Evaluation Criteria).

[Response Begins]
Measure Score-Level Signal-to-Noise Reliability Results

The median signal-to-noise reliability across all hospitals with atleast one case of eligible THA/TKA procedureis 0.78 (IQR:
0.48 — 0.91). The median signal-to-noise reliabilityacross hospitals with atleast 25 cases, is 0.85 (IQR: 0.69 — 0.93). See
Table 3 for details.
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Distribution of signal-to-noise reliabilities All hospitals Hospitals volume >= 25

No. of hospitals (%) 3,452 (100.0%) 2,747 (79.6%)
No. of THA/TKA procedures captured (%) 989,587(100.0%) 982,384(99.3%)
No. of patients with complications 28,493 (100.0%) 28,153 (98.8%)
captured (%)

Mean 0.674 0.795

Std Dev 0.283 0.159

Max 0.995 0.995

Q3 0.911 0.927

Median 0.779 0.849

Q1 0.480 0.685

Min 0.027 0.408

Table 3. Volume Thresholds Based on Signal-to-Noise Reliability and Distribution of Signal-to-Noise
Reliabilities

[Response Ends]

2a.12. Interpret the results, in terms of how they demonstrate reliability.

(In other words, what do the results mean and what are the norms for the test conducted?)

[Response Begins]
Measure Score-Level Signal-to-Noise Reliability

Signal-to-noise reliability results for facilities with at least 25 procedures (median reliability of 0.849) show that this
measure is sufficientlyreliable for its intended use.
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[Response Ends]

2b. Validity

2b.01.Selectthe level of validity testing that was conducted.
[Response Begins]

Accountable Entity Level (e.g. hospitals, clinicians)

Empirical validity testing

43



Systematic assessment of face validity of performance measure score as an indicator of qualityor resource use (i.e.,isan
accurate reflection of performance on quality or resource use and candistinguish goodfrom poor performance)

[Response Ends]

2b.02. For each level of testing checked above, describe the method of validity testing and what it tests.

Describe the steps—do notjust name a method; what was tested, e.g., accuracy of data elements comparedto
authoritative source, relationship to another measure as expected; what statistical analysis was used.

[Response Begins]
Empiric Validity

We identified and assessed the measure’s correlation with other measures that target the same domain of quality (e.g.
complications, safety, or post-procedure utilization) for the same or similar populations. The goal was to identify whether
better performance in this measure was related to better performance on other relevant structural or outcomes
measures. Aftera literature reviewand consultations with measures experts in the field, there were veryfew measures
identified thatassess the same domains of quality. Given that challenge, we selected the following to use for validity
testing:

1. Overall Hospital Star Rating Summary Score: CMS'’s Overall Hospital Star Rating assesseshospitals’ overall
performance based on a weightedaverage of “groupscores” from different domains of quality (mortality,
readmissions, safety, patient experience, timelyand effective care). Each group is comprised of individual quality
measures, whichare publicly reported on Care Compare. Group scoresfor each individual group are calculated
using asimple average of the (standardized) measure scores for the quality measures in eachgroup. Group
scores are combinedinto an overall hospital summaryscore using fixed weights. The full methodology forthe
Overall Hospital Star Rating can be foundat: https://qualitynet.cms.gov/inpatient/public-reporting/overall-
ratings/resources.

The star rating summary score was chosen for validity testing because it measures the same population
(Medicare FFS patients) and because the quality domains (groups) of the summary score, including the safety
and readmissions domains, fall within the same causal pathway as the IP/OP 90-Day THA/TKA Complication
measure (the measure currently underreview). In fact, the inpatient-only THA/TKA Complications measureis
partof the Safety of Care group score, but we have removed that measure from the validity analysis that we
performed for this NQF submission.

For this analysis, we examined hospital-performance on the IP/OP 90-Day THA/TKA Complication measure within
guartiles of the star ratings summary score and calculatedan overall Pearson’s Correlation Coefficient. For this
analysis we used Hospital Star Ratings summary score (July 2021) from 2,747 Medicare FFS hospitals with at least
one eligible THA/TKA procedure and 2,358 Medicare FFS hospitals with at least 25 eligible procedures. We
predicted the THA/TKA complication measure scores would have a weak association with the overall hospital
star rating summary scores, with lower RSCRsassociated with better summary scores.

2. Hospital THA/TKA Surgical Volume: There is evidence that surgical complication rates for providers (both
surgeons and hospitals) decline with increasing volume (Sibleyetal, 2017; Murphy etal,2019; Courtneyetal,
2018). Thus, we assessed validity of the measure by examining the relationship betweenvolume and the

measure score for hospitals. We predict thatlower RSCRs will be moderately associated with highervolume
hospitals.

Validity as Assessed by External Groups

Throughout measure development, we obtained expert and stakeholder input via two mechanisms: regular discussions
with an advisory clinical workinggroupand a nationally convened multidisciplinary Technical Expert Panel (TEP) to
increasetransparency and to gain broaderinputinto the measure.

We assembledthe clinical working groupand held regular meetings throughout the d evelopment phase. The Clinical

Working Group was tailored for development of this measure and consisted of clinicians nominated by the four
professional societies addressing THA/TKA procedures and best practices in the US: American Academy of Orthopaedic
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Surgeons (AAOS); American Association of Hip and Knee Surgeons (AAHKS); The Hip Society; and The Knee Society. All
members were nominated by theirrespective societies based upon their clinical, health policy, and quality measure ment/
methodological expertise. Working group meetings addressed key clinical and practice-related issues related to measure
development, including weighing the pros and consof and finalizing key decisions (e.g., defining the measure cohortand
outcome) to ensure the measureis meaningful, useful, and well-designed. The Clinical Working Group provided a forum
for focused expert review and discussion of technical issues during measure development priorto consideration by the
broader TEP.

In addition to the working group, and in alignment with the CMS Measures Management System, we convened a multi-
stakeholder TEP to provideinput and feedback during measure development from a group of recognized expertsin
relevantfields. To convene the TEP, we releaseda public callfor nominations andselected individuals to represent a
range of perspectives, including physicians, consumers, and purchasers, as well as individuals with experience in quality
improvement, performance measurement, and healthcare disparities. We held two structured TEP conference calls
consisting of presentation of keyissues, our proposedapproach, and relevant data, followed by open discussion among
TEP members.

Face Validity

We assessed face validity by asking TEP members to rate the measure according to the following two statements using a
six-pointscale (1 = Strongly Agree, 2 = Moderately Agree, 3 = Somewhat Agree, 4 = Somewhat Disagree, 5 = Moderately
Disagree, 6 = Strongly Disagree):
e Statement#1:1P/OPTHA/TKA Complication measure as specified will provide a valid assessment of
complications following elective THA/TKA

e Statement#2:1P/OPTHA/TKA Complicationmeasure as specified can be used to distinguish between betterand
worse quality care among hospitals performing THAs/TKAs

Additional Validity Information: Setting indicator

This measure includes patients undergoing procedures in both the inpatientand HOPD settings. Initial empiricanalyses
indicated that complicationrates were lowerfor HOPD procedures compared to inpatient procedures despite only
modest differences in clinical riskfactor frequency across settings. Through discussions with internal clinicaland health
policy experts, the Clinical Working Group and the TEP, we concluded that there are multiple factors influencing the
decision to perform elective THA/TKA procedures in the inpatient vs. HOPD setting. These factors include clinical risk
assessment by the surgical team (including frailty), hospital policies and resources, patient preference, and social
determinants of health suchas transportation, access to care, housing situation, home support, health literacy, and
income. In response to stakeholder questions regarding face validity of a clinical setting indicator based upon claims data,
we assessed the validity of the clinical setting indicator by examining the correlation betweensetting and length of stay.
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[Response Ends]

2b.03. Provide the statistical results from validity testing.

Examples may include correlations or t-test results.
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[Response Begins]
Empiric Validity Results
Comparison to Star-Rating Summary Scores

Figures 1 and 2 show the box-whisker plots of the THA/TKA complications measure RSCRs within each quartile of Star-
Rating summary scores calculated without the Inpatient only THA/TKA Complications measure forall h ospitals (Figure 1)
and hospitals with 25 or more cases (Figure 2). The diamonds represent the mean RSCRs of Star -Rating summaryscore
quartiles. The correlation between THA/TKA complications and Star-Rating summaryscoreis-0.101 (p-value <.0001) for
all hospitals and -0.121 (p-value <.0001) for hospitals with 25+ cases, which suggests that hospitals with lower THA/TKA
RSCRs are more likelyto have higher Star-Rating summary scores, especiallyat the extremes.

Hospitals with 1+ cases
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Figure 1. Distribution of RSCRs within quartiles of hospital star ratings summaryscores (for hospitals with
at leastone case)
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Hospitals with 25+ cases
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Figure 2. Distribution of RSCRswithin quartiles of hospital star ratings summaryscores (for hospitals with
at least 25 cases)

Comparison to Hospital THA/TKA Surgical Admission Volume

Figures 3 and 4 illustrate the relationship between quartiles of admissionvolume and THA/TKA RSCRs for all hospitals
(Figure 3) and for hospitals with 25+ cases (Figure 4). Thereis a general trend that high volume hospitals (those in the
upper quartiles) have lower RSCRs than hospitals in other volume quartiles. Quarter 1 shows a relatively smallerrange of
RSCRS comparedto the otherthree quartiles.
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Distribution of RSCR (%) by volume of procedures (All hospitals)
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Figure 3. Distribution of RSCRs within quartiles of procedural volume (hospital with at least one case)

Distribution of RSCR (%) by volume of procedures (Hospitals with >= 25 procedures)
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Figure 4. Distribution of RSCRs within quartiles of procedural volume (hospital with atleast 25 cases)
Face Validity Results
Question #1

Amongthe 12 of 13 TEP Members who provided responses, 5 responded “Strongly Agree,” 6 responded “M oderately
Agree,” and 1 responded “Somewhat Agree” to this question.

Question #2

Amongthe 12 of 13 TEP Members whoprovided responses, 3 responded “Strongly Agree,” 6 responded “Moderately
Agree,” and 3 responded “Somewhat Agree” to this question.

We note that because this survey was anonymous, we do not know the identity of the one TEP member who did not
complete the survey, nordo we know the reasonwhy the TEP member didnot complete the survey.

Additional Validity Results

We found 99.6% of all eligible outpatient procedures had a length of stay less than or equal to 3 days, which is consistent
with the CMS definition of observation status.

[Response Ends]

2b.04. Provide your interpretation of the results in terms of demonstrating validity. (i. e., what do the results mean and
what are the norms for the test conducted?)

[Response Begins]
Empiric Validity Results

This validation approach compares the IP/OP 90-Day THA/TKA Complication Measure results against the overall Hospital
Star Rating summary scores. As expected, we found an observed trend of lower risk-standardized complications with
higher star ratings, especially at the extremes, which supports measure score validity. We expected this relationship
would be weak given the summary scoreincludes 40 measures (41 measures minus the inpatient-only THA/TKA
Complications Measure) from five different quality domains. Additionally, this validation approach compared various
categoriesand quartiles of hospital THA/TKA admission volume with THA/TKA complicationmeasure scores in Figure 3
and 4 —these results demonstrate an observed trend of higher hospital volume with lower complication measure scores,
which is consistent with what has been published in the literature (Katz et al, 2004). Overall, the results above showthat
the trend and direction of this associationis in line with what would be expected.

Face Validity Results

Among TEP members who provided responses, 100% of members agreed with the first statement that the THA/TKA
complication measure as specified will provide a valid assessment of complications following elective THA/TKA, and 100%
agreed with the second statement that the complication measure as specified can be used to distinguish between better
and worse quality care among hospitals performing THAs/TKAs.

Amongthe 5 of 12 respondents who provided additionalcomments, 3 commenters encouraged CMMI to account for
patientsocial risk, including adjusting for or stratifying by social riskif this measureis implemented in a payment
program. Two commentersencouraged CMS/CMMI to continue to monitor racial and other disparities in THA/TKA
outcomes. One commenter recommended consideringopiate usein future measure reevaluation.

In summary, the TEP supported the face validity of this measure as demonstrated by universalagreementin responses to
the two face validity statements.

Additional Validity Information

Our assessment of outpatient length of stay demonstrated rare cases beyond 3 days, supporting the claims-basedsetting
indicator is consistent with policy definitions of setting.
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Overall, we believe the combination of empiric and stakeholder expert face validity strongly support that this measure is
a valid quality metric for hospitals for use in a hospital-level episode payment model (Comprehensive Care for Joint
Replacement or CJR) that accounts for social risk, for which this measure was intended.
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[Response Ends]

2b.05. Describe the method for determining if statistically significant and clinically/practically meaningful differences
in performance measure scores among the measured entities can be identified.

Describe the steps—do not just name a method; what statistical analysis was used? Do not just repeat the information
provided in Importance to Measure and Report: Gap in Care/Disparities.

[Response Begins]

The measure scoreis a hospital-specific risk-standardized complicationrate. These rates are obtained as the ratio of
predicted to expected complications, multiplied by the national unadjustedrate. The “predicted” number of
complications (the numerator) is calculated usingthe coefficients estimated by regressing therisk factors and the
hospital-specificintercept on the risk of complications. The estimated hospital specificinterceptis added to the sum of
the estimated regression coefficients multiplied by the patient characteristics. The results are thentransformedand
summed over all patients attributed to a hospital to geta predictedvalue. The “expected” number of complications (the
denominator) is obtainedin the same manner, buta common intercept using all hospitals in our sampleis added in place
of the hospital-specificintercept. The results are then transformed and summedoverall patients in the hospital to getan
expected value.

We characterize the degree of variability by:
1. Reportingthe distribution of RSCRs.

2. Providingthe median odds ratio (MOR) (Merloetal, 2006). The MOR represents the median increasein the odds
of a complication within 90 days of a THA/TKA admission date on a single patientif the admissionoccurredata
higher risk hospital compared to a lower risk hospital. MOR quantifies the between-hospital variance in termsof
odds ratio, itis comparableto the fixed effects odds ratio.

Reference

Merlo J, Chaix B, Ohlsson H, BeckmanA, Johnell K, Hjerpe P, Rdstam L, Larsen K. (2006) A brief conceptual tutorial of
multilevel analysis in socialepidemiology: Using measuresof clustering in multilevel logisticregression to investigate
contextual phenomena. ) Epidemiol Community Health, 60(4):290-7.

[Response Ends]

2b.06. Describe the statistical results from testing the ability to identify statistically significant and/or
clinically/practically meaningful differences in performance measure scores across measured entities.

Examples may include number and percentage of entities with scores that were statistically significantly different from
mean or some benchmark, different from expected; how was meaningfuldifference defined.

[Response Begins]
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Outof all 3,452 hospitals, the mean risk-standardized complicationrate (RSCR)is 2.91%, and the median RSCR is 2.86%
(Figure 5). The maximum and minimum are 5.86% and 1.53%, respectively, with IQR being 2.65-3.12%. Out of the 2,747
hospitals that have atleast 25 index procedures, the meanRSCRis still 2.91%, and the median RSCR is 2.85% (Figure 6).
The maximum and minimum are the same as those in all hospitals, with IQR being 2.59-3.18%.

The median odds ratio was 1.33.

RSCR across all hospitals (N=3452)

% No. of Hospitals 3,452
Mean 0281
Std Deviation 0047
2% Manmum 0586
99th Percentile 0437
95t Pércentile 0376
S0th Percentile 0349
20 Upper Quartile 0312

Median 0266
Lower Quartle 0265

. / ) 10th Percentile .0240
§ 15 / \ Sth Percentile 0222
.:f [ 1st Percentile 0187
~ Minimum 0153
10
.'jl I\I-'.
.-l: l‘.\.‘
5 / \
i _-\. l‘
0 ;a-"l‘" 1 l\‘\r‘*—u.l_
0016 0020 0024 0028 0032 0036 0040 0044 0048 0052 0056

RSCR

Figure 5. Distribution of RSCRs acrossall hospitals
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RSCR across reporting hospitals (N=2747)
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Figure 6. Distribution of RSCRs acrossall hospitals with atleast 25 cases

[Response Ends]

2b.07.Provide your interpretation of the results in terms of demonstrating the ability to identify statistically significant
and/or clinically/practically meaningful differences in performance across measured entities.

In other words, what do the results mean in terms of statistical and meaningful differences?

[Response Begins]
Although the medianRSCR s 2.86%, the IQR represents 16% of this value and the delta betweenthe 10*and 90t
percentiles is 38% of the median RSCR.

The MOR suggests a meaningful increase in the risk of complications when a patienthas a THA/TKA procedure at a higher
risk hospital compared to alower riskhospital. A MOR value of 1.33 indicates thata patienthasa33%increasein the
odds of acomplication ata higher risk performance hospital comparedto alower risk hospital, indicating the impact of
quality on the outcome rate.

The variation in rates suggest there are meaningful differencesin the quality of carereceived across hospitals for
THA/TKA procedures. This evidence supports measurement to reduce the variation.

[Response Ends]
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2b.08. Describe the method of testing conductedto identify the extent and distribution of missing data (or non-
response) and demonstrate that performance results are not biased due to systematic missing data (or differences
between responders and non-responders). Include how the specified handling of missing data minimizes bias.

Describe the steps—do notjust name a method; what statistical analysis was used.

[Response Begins]

The THA/TKA complications measure used claims-based data for respecificationand testing. There was no missing data in
the development and testing data.

[Response Ends]

2b.09. Provide the overall frequency of missing data, the distribution of missing data across providers, and the results
from testing related to missing data.

Forexample, provide results of sensitivity analysis of the effect of various rules for missing data/non -response. If no
empirical sensitivity analysis was conducted, identify the approaches for handling missing data that were considered and
benefits and drawbacks of each).

[Response Begins]

Unlike data sourcessuch as surveys or clinical electronic health records, claims datais not prone to missingness at the
data elementlevel. Therefore, frequenciesof the data elements are not provided.

[Response Ends]

2b.10. Provide your interpretation of the results, in terms of demonstrating that performance results are notbiased
due to systematic missing data (or differences betweenresponders and non-responders), and how the specified
handling of missing data minimizes bias.

In other words, what do the results mean in terms of supporting the selected approach for missing dataand whatare the
norms forthe test conducted; if no empirical analysis was conducted, justify the selected approach for missing data.

[Response Begins]
As noted above, unlike data sources such as surveys or clinical electronichealthrecords, claims datais not prone to

missingness atthe data elementlevel. Therefore, frequencies of the data elements are not provided.

[Response Ends]

Note: Thisitemis directedto measures thatare risk-adjusted (with or without social risk factors) OR to measures with
more than one set of specifications/instructions (e.g., one set of specifications for how to identifyand compute the
measure from medicalrecord abstraction and a different set of specifications for claimsor eCQMs). It does not apply to
measures that use more than one source of data in one set of specifications/instructions(e.g., claims data to identify the
denominatorand medical recordabstraction for the numerator). Comparability is not required when comparing
performance scores with and without socialrisk factors in the risk adjustment model. However, if comparability is not
demonstratedfor measures with more than one set of specifications/instructions, the different specifications (e.g., for
medical records vs. claims) should be submitted as separate measures.

2b.11.Indicate whetherthereis morethan one set of specifications for this measure.
[Response Begins]

No, there is only one set of specifications for this measure
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[Response Ends]

2b.12.Describethe method of testing conductedto compare performance scores for the same entities across the
different data sources/specifications.

Describe the steps—do notjust name a method. Indicate what statistical analysiswas used.

[Response Begins]

[Response Ends]

2b.13. Provide the statistical results from testing comparability of performance scores forthe same entities when using
different data sources/specifications.

Examples may include correlation, and/or rank order.

[Response Begins]

[Response Ends]

2b.14.Provide your interpretation of the results in terms of the differences in performance measure scores for the
same entities across the different data sources/specifications.

In other words, what do the results mean and what are the norms for the test conducted.

[Response Begins]

[Response Ends]

2b.15. Indicate whetherthe measure uses exclusions.
[Response Begins]
Yes, the measure uses exclusions.

[Response Ends]

2b.16.Describe the method of testing exclusions and what was tested.

Describe the steps—do notjust name a method; what was tested, e.g., whether exclusions affect overall performance
scores; what statistical analysis was used?

[Response Begins]

All exclusions were determined by careful clinical review and have been made based on clinically relevant decisions to
ensure accurate calculation of the measure. To ascertainimpact of exclusions on the cohort, we examined overall
frequencies and proportionsof the total cohort excludedfor each exclusion criterion (Testing Dataset, Table 4 below).
These exclusions are consistent with similar NQF-endorsed outcome measures. Rationalesfor the exclusions are detailed
in Section sp.17 (Denominator Exclusions).

[Response Ends]

2b.17.Provide the statistical results from testing exclusions.
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Include overall number and percentage of individuals excluded, frequency distribution of exclusions across measured
entities, and impact on performance measure scores.

[Response Begins]

The Testing Dataset (Table 4) below, shows the distribution of exclusionsamong hospitals with 1 or more admissions,
representing <0.75% of the overallcohort:

Exclusion N % Distribution (%) across hospitals
(n=3.452)
(Min, 25th, 50th, 75th percentile,
Max)
1. Discharged against medicaladvice (AMA) 192 0.02 (0,0,0,0,33.33)
2. Withoutenrollmentin Medicare FFS for atleast90 | 7,532 0.72 (0,0,0.43,1.11,100)
days following the indexencounter
3. Admissions for patients with more than two 0 0.00 (0,0,0,0,0)
THA/TKA procedure codes during the index
admission

Table 4. Frequency and Distribution of Exclusions Across Hospitals

[Response Ends]

2b.18. Provide your interpretation of the results, in terms of demonstrating that exclusions are neededto prevent
unfair distortion of performance results.

In other words, the value outweighsthe burden of increased data collection and analysis. Note: If patient preference is an
exclusion, the measure must be specified so that the effect on the performance score is transparent, e.g., scores with and
withoutexclusion.

[Response Begins]

Exclusion 1 (patients who are discharged AMA) accounts for 0.02% of all index admissions excluded from the initial index
cohort. This exclusionis needed foracceptability of the measure to hospitals, who do not have the opportunity to
adequately deliverfull care. Because a verysmall percent of patients are excluded, this exclusionis unlikely to affect
measure score.

Exclusion 2 (patients withoutat least 90 days of post-discharge enrollmentin FFS Medicare for indexadmissions)
accounts for 0.72% of all indexadmissions excluded from the initial cohort. This exclusion is needed because the 90-day
complication outcome cannot be assessed in this group since claims data are used to determine whether a patient has
experienced complications. Because a verysmall percent of patients are excluded, this exclusion is unlikely to affect
measure score.

Exclusion 3 (patients with more than two THA/TKA procedure codes during the index hospitalization) accounts for 0 index
procedures excludedfromthe initial index cohort. Although clinically possible, itis highly unlikely that patients would
receive morethan two elective THA/TKA procedures in one hospitalization, which may reflecta codingerror. Also,
because averysmall percent of patients are excluded (0% in this analysis), this exclusion is unlikely to affect the measure
score.

[Response Ends]
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2b.19.Checkallmethods usedto address risk factors.
[Response Begins]
Statistical risk model with risk factors (specify number of riskfactors)
[Statistical risk model with risk factors (specify number of risk factors) Please Explain]

34

[Response Ends]

2b.20. If using statistical risk models, provide detailed risk model specifications, including the risk model method, risk
factors, risk factor data sources, coefficients, equations, codes withdescriptors, and definitions.

[Response Begins]
See risk model specification in section2b.24 and the attached code setfile.

[Response Ends]

Attachment: 3732_3732_3732_IP.OP THA_TKA Complication_CodeSetFileforNQF.6.27.22_(1)-508 (1).xlsx

2b.21.1f an outcome or resource use measureis not risk-adjusted or stratified, provide rationale and analyses to
demonstrate that controlling for differences in patient characteristics (i.e., case mix) is not needed to achieve fair
comparisons across measured entities.

[Response Begins]

[Response Ends]

2b.22.Selectall applicable resources and methods used to develop the conceptual model of how social riskimpacts
this outcome.

[Response Begins]
Publishedliterature
Internal data analysis
Other (specify)
[Other (specify) Please Explain]

Discussions with patients, clinicians and equity subject matter experts.

[Response Ends]

2b.23. Describethe conceptual and statistical methods and criteria used to test and select patient-level risk factors
(e.g., clinical factors, social risk factors) used in the statistical risk model or for stratification by risk.

Please be sure to address the following: potential factors identified in the literature and/or expert panel; regression
analysis; statisticalsignificance of p<0.10 or other statistical tests; correlation of x or higher. Patient factors shouldb e
presentatthe start of care, if applicable. Alsodiscuss any “ordering” of risk factor inclusion; note whether social risk
factors are added afterall clinical factors. Discuss any considerations regarding data sources (e.g., availability, specificity).

[Response Begins]

Selecting Risk Variables
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Our goalin selectingrisk factors for adjustment was to develop a parsimonious model thatincluded clinically relevant
variables stronglyassociated with the riskof complication in the 90 days following an index procedure. We generally use
a two-stage approach, firstidentifying the comorbidity or clinical status risk factors that were mostimportantin
predicting the outcome, then consideringthe potential addition of additional risk variables, such as social risk factors.

The goal of risk adjustmentis to account for patient characteristics, such as age and comorbid conditions, at the time of
admission thatare clinicallyrelevant, have strong relationships with the outcome, and are outside of the control of the
reporting entity without obscuring important quality differences. Our conceptual model assumes that hospitals directly
control or influence many factors thatimpact the occurrence of complications. These include: immediate perioperative
medical and surgical care; staff experience, expertise and training (including recognizing and reducing implicit bias);
proceduralworkflows and volumes; care coordinationand discharge protocols; and institutional safety culture. Factors
that hospitals may or may not be able to influence throughtheir protocols and careinclude: surgical setting (inpatient vs.
outpatient); patients’ clinical comorbidities; patients’ demographicfactors suchas gender, age, frailty, health behaviors,
and functional status; and patients’ social riskfactors such as exposure to racism, housing, transportation, access to care,
insurance, income, education, and literacy. Many of these factors are difficult to measure uniformly on all Medicare
beneficiaries and therefore proxymeasurescan be useful. We sought to account for risk factors that are measurable and
less under the influence of the hospital, clinical comorbidities and frailty primaryamong these. We strove to notaccount
for factorsthatare underthe hospital’s control. For factors in between these categories, for which the hospital may have
some influence, we examinedreasonably proxy metrics and discussed these with our TEP. CMS made the final decision
for such factors.

Approach

Since the IP/OP90-Day THA/TKA Complication measure is a re-specification of the existing Hospital-level THA/TKA 90-day
Complication measure (to expand the cohortto include patients undergoingeligible elective primary THA/TKA
proceduresin the HOPD setting), we conducted exploratory analysesto examine the similarities and differences between
the inpatientand outpatient cohorts with respect to risk factors used in the existing Hospital -level THA/TKA Complication
measure, as well as basic patient demographic characteristics (e.g., age, gender, race). The existing measure risk model
includes several factors that are strong predictors of patient frailty and functional status, including malnutrition,
osteoporosis and vertebralfractures, dementia, paralysis, and decubitus ulcers.

To assess the appropriateness of using the existing risk model for the inpatient only measure, we examined risk-
adjustmentvariables for patients’ comorbid conditions identified in both inpatient and outpatient claims forthe 12
months prior to the indexencounter, as well as those risk factors coded as Present On Admission (POA) for patients in the
inpatient cohort (Krumholz etal, 2019). Since POAindicators are not available in outpatient claims, conditions that may
representadverse outcomesdue to carereceivedduring the indexencounter are not adjusted forin the mod elfor
eligible procedures performedin the HOPDsetting.

We then assessedrisk factor frequencies across the inpatientand HOPD settings; we also examinedthe association with

the complicationoutcome in univariate analyses by setting.

We then performed calibration plots, examined predictive ability, and c-statistics to assess model calibration, prediction,
and discrimination (see Sections 2b.26,2b.27,2b.28,2b.29, and 2b.31) for additional detailson modeltesting).

Next, we examined additional risk variables, including clinical setting (inpatient vs. HOPD), non-White race as a proxyfor
exposureto racism, and social risk factors representing patient- and community-level social determinants of health.

This resulted in afinal risk-adjustment model thatincluded 34 variables.
Clinical Setting

This measure includes patients undergoing procedures in both the inpatientand HOPD settings. Initial empiricanalyses
indicated that complicationrates were lower after HOPD procedures comparedto inpatient procedures, despite only
modest differencesin clinical riskfactor frequency across setting. Through discussions with internal clinical and health
policy experts, the Clinical Working Group and the TEP, we concluded that there are multiple factors influencing the
decision to perform elective THA/TKA procedures in the inpatient vs. HOPD setting. These factors include clinical risk
assessment by the surgical team (including frailty), hospital policies and resources, patient preference, and social
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determinants of health suchas transportation, access to care, housing situation, home support, health literacyand
income. We assessedthe validity of the clinical setting by examining the correlation betweensetting and length of stay.

We then assessed model performance using three approaches to risk adjustment: 1) using a single risk modelwith
regression coefficients estimated from the combined cohort of inpatient and outpatient procedures (Single Combined
IP/OP Model); 2) using two distinct models, one for each setting with identicalrrisk factors but allowing regression
coefficients to vary by setting; and 3) a single combined model (as in #1) but with an indicator variable addedreflecting
inpatientvs. HOPD setting. As notedin Sections 2b.26,2b.27,2b.28,2b.29,and 2b.31 below, we assessed model
performance through calibration plots and statistics, c-statistics, and predictive ability.

Social Risk Factors

We weigh social risk factor adjustment using a comprehensive approach that evaluates the following:
e Asummary of the literature that describes the relationship between patient-level riskvariablesand outcomes,
specificallyfor THA/TKA procedures;
e Aconceptual model for influence of social risk factors on measure outcome;
e Feasibility of testing meaningful social risk factors in available data (section 2a.08); and
e Empiric testing of social risk factors (section 2b.02).

Below, we summarize the findings of the literature review and conceptual pathways by which socialrisk factors may
influencerisk of the outcome, as well as the statistical methods for social riskfactor empiric testing. Our
conceptualization of the pathways by which patients’ social riskfactors affect the outcomeis informed by the literature
cited below and IMPACT Act—funded work by the National Academy of Science, Engineering and Medicine (NASEM) and
the Department of Healthand Human Services Assistant Secretary for Policy and Evaluation (ASPE).

Literature summary for social risk factor association with THA/TKA outcomes

Much of the literature aroundsocial riskand THA/TKA focuses on access to the procedure, which may be limited by
eligibility criteria such as body mass index (BMI) and HbAlc. For example, women, patients with lower socioeconomic
status, and non-Hispanic Black patients have lower odds of being eligible for lower-extermity arthroplasty compared with
their counterparts (men, patients with higher socioeconomic status, and non-Hispanic Whites) (Wangetal.,2018).
However, even after accounting for clinicalcomorbidities and socioeconomic status, research has shown that Black
patients were still less likelyto undergo TKA, suggesting there are additionalfactorsunderlyingthis disparity. (MacFarlane
etal., 2018) Below, however, we focus on the relationships between social risk factors and outcomes following a
procedure, ratherthan access to the procedure. Outcomes commonlyassessed in the literature include specific
complications (including pulmonaryembolism, deep vein thrombosis, excessive bleeding, and prosthetic joint and other
infections), mortality, readmission, and length of stay; below we focus on all of the outcomes except forlength of stay
which is not part of the outcome definitionfor the IP/OP 90-Day THA/TKA Complication Measure.

Race

Many studies have evaluatedthe relationshipbetweenrace and outcomes and the evidence for an association is mixed.
Arecent(2022) systematic review found that most studies show higherratesof complications for Black and Hispanic
patients compared with White patients. (Alvarez etal., 2022) Forexample, several recent studies (Cusano et al., 2021;
Johnson etal., 2020) have foundthat after controlling for comorbidities, Black and Hispanic patients were more likely to
have higher rates of complications following THA/TKA procedures. A 2020study in the Kaiser Permanente System found
similar results, showing worse outcomes for Black patients compared with White patients. (Hinman etal., 2020) Some of
these disparities could be due to worse pre-operative function as well as higher odds of receiving care at low-quality, low-
volume hospitals. (Alvarez, etal., 2022; Cai, etal., 2012; Lavernia, et al., 2004; Lavernia, etal., 2015; Slover, etal., 2010;
SooHoo, etal., 2011; SooHoo, etal., 2008)

Onthe other hand, a2018study thatused a large, international clinical registry (ACS-NSQIP) found that outcomes(a
composite of complications) between White and Black menand women were similar; women had a higherrate of
complications dueto a higherrate of transfusions (Wangetal, 2018). In addition,a 2019 study in a US total joint
replacementregistry that examinedinsured patients, found that while 90-day ED visit rates were higher for Black,
Hispanic, and Asian patients, rates of infection, venous thromboembolism, readmission, and mortality were similar or
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lower compared with White patients (Okike etal,2019). In our own empiricresults for this measure, we find that
unadjusted complication rates are similar for Black and Non-White patients, but somewhat higher for other (non-Black,
non-White) patients (see section 2b.25 below).

However, morerecently, researchers foundthat when controlling for socioeconomic status using the Area Deprivation
Index (ADI), outcomes for Black and White patients were similar (Abstract presented at American Academy of
OrthopaedicSurgeons 2022 Annual Meeting), suggesting that socioeconomicrisk variables may be the more dominant
driver of outcomes.

Socioeconomicrisk factors

A recentstudy fromthe Cleveland Clinicusedthe ADIto examine disparities in THA/TKA outcomes. Study authors found
that patients with higher ADI scores (greater levels of social risk) had higher readmission rates compared with patients
with lower ADI scores, but that 90-day emergency department visits and reoperations did not differ significantly between
the two groups (Khlopas etal, 2022). As mentioned above, when White and Black patients are similar in terms of their
ADlscores, outcomesare also similar, suggesting that socioeconomic status, rather than race, may be driving differences
in outcomes.

In astudy examining the association between dual eligibility and THA/TKA outcomes, after controlling for comborbidites,
patients with dual eligibility were more likely to visit the ED within 90 days compared with non-duals (Koresseletal,
2022).

Otherfactors

In addition to race and socioeconomicrisk factors, otherfactors such as frailty, age, gender, and provider density have
been examinedfor their relationshipto THA/TKA outcomes. As described above, variables differ in theirassociation with
the specific complications. For example, age is associated with a greater risk of cardiac complications (Elsiwy etal, 2019).
Women are more likely to experience venous thromboembolism (Zhang etal, 2015), whereas men are at higherrisk of
death, AMI, pneumonia, and surgical site infections (Basques et al, 2019). Frailty has been shown to be associated with a
higher risk of reoperation and readmission (Runneretal, 2017). Finally, no associationhas been seenbetween THA/TKA
outcomes and primary care provider density (Mehtaetal,2021).

Causal Pathways for Social Risk Variable Selection

Figure 7 combines information from the social risk factor literature summary, prior published literature, clinicalinput, and
empiric dataon clinical risk factors, and feedback fromexperts in disparities and quality measurement, as well as
feedbackfromourTEP. Thereare two typesof risk factors that are associated with the complications outcome: 1)
hospital-level factors that directly impact patient outcomes, and 2) patient-level factors that may be associated with the
outcomes. Some of the patient-level factors (box on lower left) have alreadybeen accounted forin the measure’s risk
model whereas otherfactors, namely socialrisk factors, are not currently accounted forin the measure’s risk model.
However, we emphasize that other CMS payment programs (such as CMS’ Hospital Readmission Reduction Program and
CMMI’s Comprehensive Care for Joint Replacement or CJR model) have recently startedto account for dual eligibility
within the payment programrather than the quality measure(s). Implementation planninghas not beenfinalized; CMMI
may opt to do the same for the implementation of this measure.
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HOSPITAL-LEVEL FACTORS THAT INFLUENCE OUTCOMES

® Resources | urgeons, nurses, staff] » Care coordination/discharge protocols
» High-guality care/following evidence-based ® Preventing provider
processes to standardize care biases fimination
* Procedure volume & Other mitigation strategies to address
» Institutional safety culture social risk factors
THA/TKA - THA/TKA
PATIENT —r— COMPLICATIONS
L PATIENT-LEVEL FACTORS ASSOCIATED WITH THE OUTCOME
AND ARE AMD ARE NOT
ACCOUNTED FOR ACCOUNTED FOR
IN THE MODEL IN THE MODEL

Social Risk Factors

+ Social and economic factors {education/health
literacy, employment, family/social support,
community safety)

* Exposure to racism

* Triage decision {IP/OP setting indicator)
* Clinical risk factors

* Functional Status (Frailty)

* Patient demographic factors

aGender, age * Access to post-operative care

+ Access to high-quality hospital/surgeon

Figure 7: Conceptual model for riskfactors and THA/TKA complications

The potential causal pathways by which social risk factors identified abovein Figure 7 (variables in the lower right hand

box) influence the risk of complication following major surgery, like the factors themselves, are varied, complex, and

sometimes overlapping. There are atleast four potential pathways that are importantto consider:

1.

Patients with social risk factors may have worse health at the time of hospital admission. Patients who have
lower income/education/literacy or unstable housingmay have a worse general health status and may present
for their hospitalization or procedure with a greater severity of underlyingillness. These social risk factors, which
are characterized by patient-level or neighborhood/community-level (as proxy for patient-level) variables, may
contribute to worse health status atadmission due to competingpriorities (restrictions based on job), lack of
accessto care (geographic, cultural, or financial), or lack of health insurance. Given thatthese riskfactors all lead
to worse general health status, this causal pathway should be largely accounted for by currentclinical risk-
adjustment.

Patients with social risk factors often receive care at lower quality hospitals. Patients of lower income, lower
education, or unstable housing have inequitable access to high quality facilities, in part, because such facilities
are less likely to be foundin geographic areas with large populations of poor patients. Thus, patients with low

income are more likely to be seen in lower quality hospitals, which can explain increased riskof complications
following hospitalization.

Patients with social risk factors may receive differential care within a hospital. The third major pathway by
which social risk factors may contribute to complications riskis that patients may not receive equivalent care
within a facility. First, they may receive biased care due to theirrace or ethnicity, or they may fail to receive the
neededdifferentiated care (suchas the provision of lower literacy information for patients with lower
education).

Patients with social risk factors may experience worse health outcomes beyondthe control of the healthcare
system. Some social riskfactors, such asincome or wealth, may affect the likelihood of complications without
directly affectinghealth status at admission or the quality of care received during the hospital stay. For instance,
while a hospital may make appropriate care decisions and provide tailored care and education, alower-income
patient may have a worse outcome post-discharge due to competingfinancial priorities which don’t allow for
adequate recuperation or access to needed treatments, or alack of accessto care outside of the hospital.
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The conceptual model (Figure 7) ide ntifies that hospitals can implement mitigating strategies to counteract the impact of
patient-level social risk factors, which are outlined in Table 5. We note that some of the evidence for mitigation is directly
related to evidence from quality improvement efforts related to THA/TKA procedures. For example, there is some
evidence fromthe implementation of the Comprehensive Care forJoint Replacement (CJR) model, that, while disparities
continue to exist for some outcomes, they have narrowed for 90-dayreadmission (Okewunmi etal, 2022). This may be
due to the types of processes that facilities implemented in response to this payment model, including redesigning and
standardizing care pathways thatinclude pre-procedure education, discharge planning, preemptive multimodal pain
control, and earlyrehabilitation, which have been shown to improve outcomes, including in patients with social risk
factors (Riepen etal, 2021). Other facility-specific care redesign features associated with improved outcomes overall
include use of risk predictiontools, care managers to engage with patients before admission, nurse navigators, and 7 -day
access to an after-hours clinic (Gray et al, 2018). Some of the evidence to support mitigating solutions is generalized from
broader research, much of which focuses on preventing readmission (CMSGuide to ReducingDisparities in Readmissions,
2018), whichis partially captured by this measure (for readmissions that qualify as complications).

Because several of these socialrisk factors have similar underlying drivers of poor outcomes (such as educationand
income, and race and income), we address the mitigating strategies below as a series of topicsand the recommended
strategies. We also acknowledge that mitigating exposure to racism, in particular, isa complex issue and that hospitals
may initially struggle to develop and implement effective approaches. In addition, additional research is needed to
identify the most effective approaches (Ricks etal, 2021).

Strategy Description of interventions Related social risk
factors
Improving post-procedural . Ad\(ance car'etra.nsmon planning and follow up for Income
patients at high risk
follow up care Education

e Communicate with patients aboutimportance of
follow up care; assist with scheduling appointments | Exposure to racism

e Offer telehealth options Access to post-
e Expand clinic hours to avoid ED use operative care
e Engage family/caregivers

e Use of nurse navigators

e Ensure patientis connected with a usual source of
care

Improve access to a usual Income

source of care Education
Exposure to racism

Access to post-
operative care

e |dentify patients atrisk (language andliteracy

Reduce language/literacy )
barriers)

Low health literacy

barriers Limited English

proficiency

o Ensure access to translation services

e Communicate athome or follow up careinstructions
in patient’s native language and in a culturally
competent manner

e Simplifyinstructions

e Communicate instructions at the appropriate literacy
level

e  Engage family/caregivers
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Strategy Description of interventions Related social risk

factors
Reduce socioeconomic e Connect patients with community-based resources Income
. that address needs (e.g., housingand food
barriers . ; i Educati
insecurity, transportation, employment) ucation
e Connectunderinsured patients with supplemental Exposure to racism

insurance

e Connectwith social support services

e Track metrics stratified by race and ethnicity

Reduce biased care Exposure to racism

e Qualityimprovement Income

e Stafftraining

e Diversity of staff, trainees, and Board of Directors

Improve access to high- e Recruit, train, and retain high-quality staff

quality care e Followstandards of careand use alearning
healthcare system

Exposure to racism

Income

e Address workforce shortages and burnout Education

Table 5. Strategies and interventions to reduce the impact of social risk factors

Based on the literature showing a relationship between social risk factors and complications and assessment of available
risk variables that can be linked to claims data (outlined in section 1.8), we tested the impact of adjusting for the
following social risk variables on the IP THA/TKA measure:

e Race

e Dualeligible status

e AHRQSESindex
Please referto section2a.08for a detailed description of eachsocialrisk factor.
Statistical Methods

We assessed the relationship between the social riskfactorvariables with the outcome and examined the incremental
effectin a multivariable model. For this measure, we also examinedthe impact of eachvariable on modelperformance
and examined model risk predictionfor each sub-group of patients. Finally, we examined the impact of adjustment on
measure scores, including the relationship betweenmeasure scores and the facility proportion of patients with social risk
factors.
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2b.24. Detail the statistical results of the analyses used to test and select risk factors for inclusion in or exclusion from
the risk model/stratification.
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[Response Begins]

Final risk model variables, including their frequencies and odds ratios, are shownin Table 6.

Variable Combined IP/OPTHA/TKA *
N=989,587
* n (%) Adjusted OR
(95% CI)
Intercept * 0.01(0.01,0.01)
Claim setting (IP) 658,403 (66.53%) 1.46 (1.41,1.5)
Yearsover 65 (continuous) 8.72(5.72) 1.03(1.02,1.03)
Male 378,804(38.3) 1.02(0.99, 1.05)

Index admissions with an elective THA procedure

347,216(35.1)

1.75(1.71,1.79)

Number of procedures(two vs.one)

12,624 (1.3)

1.5(1.35,1.65)

Metastatic cancerand acute leukemia (CC 8) 6,890 (0.7) 1.16(1.03,1.32)
Other major cancers (CC9-12) 125,787(12.7) 0.93(0.89,0.96)
Respiratory/heart/digestive/urinary/other neoplasms (CC 13-15) 184,836(18.7) 0.93(0.9,0.96)
Diabetes mellitus (DM) or DM complications (CC17-19, 122-123) 261,104(26.4) 1.09(1.07,1.12)
Protein-calorie malnutrition (CC 21) 6,415 (0.6) 1.28(1.16,1.42)

Bone/joint/muscle infections/necrosis (CC 39)

28,829 (2.9)

1.24(1.17,1.31)

Rheumatoid arthritis and inflammatory connective tissue disease 103,386(10.4) 1.2(1.16,1.24)
(ccao)

Osteoarthritis of hip or knee (CC42) 963,020(97.3) 0.94(0.87,1.01)
Osteoporosis and other bone/cartilage disorders (CC 43) 242,374(24.5) 1.07(1.04,1.1)

Dementia or otherspecified brain disorders (CC 51-53)

38,668 (3.9)

1.2(1.14,1.26)

Major psychiatricdisorders (CC57-59)

59,741 (6)

1.34(1.29,1.4)

Hemiplegia, paraplegia, paralysis, functional disability (CC 70-74,
103-104,189-190)

15,580 (1.6)

1.24(1.15,1.34)

Cardio-respiratory failure and shock (CC 84), plus ICD-10-CM
codesR09.01 and R09.02

27,563 (2.8)

1.34(1.26,1.41)

Coronary atherosclerosis or angina (CC 88-89)

231,970(23.4)

1.16(1.13,1.2)

Stroke (CC 99-100)

18,294 (1.8)

1.09(1.01,1.17)

Vascular or circulatory disease (CC 106-109)

220,476(22.3)

1.17(1.14,1.21)

Chronic obstructive pulmonary disease (COPD) (CC111)

107,013(10.8)

1.37(1.33,1.42)

Pneumonia (CC 114-116)

35,438 (3.6)

1.15(1.09,1.22)

Pleural effusion/pneumothorax (CC 117)

14,000 (1.4)

1(0.92,1.08)
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Variable Combined IP/OPTHA/TKA *
N=989,587

Dialysis status (CC 134) 1,962 (0.2) 1.4(1.19,1.65)
Renal failure (CC 135-140) 150,937(15.3) 1.21(1.17,1.25)
Decubitus ulceror chronicskin ulcer (CC157-161) 19,670(2) 1.36(1.28,1.45)
Trauma (CC 166-168, 170-173) 45,092 (4.6) 1.21(1.15,1.27)
Vertebral fractures without spinal cordinjury (CC 169) 10,119 (1) 1.2(1.09,1.31)
Other injuries, modified (CC 174Y) 250,156(25.3) 1.11(1.08,1.14)
Major complications of medical care andtrauma (CC 176-177) 45,321 (4.6) 1.29(1.23,1.35)
Morbid obesity (CC22) 94,620 (9.6) 1.52(1.47,1.58)
Other congenital deformity of hip (joint) 87,699 (8.9) 1.1(1.06,1.15)
Post-traumatic osteoarthritis 13,644 (1.4) 1.11(1,1.22)

Table 6. Final Risk Model Variables and Adjusted OddsRatios (Logistic Regression Model)
*cellintentionallyleftempty.

[Response Ends]

2b.25. Describe the analyses and interpretationresulting in the decision to select or not select social risk factors.

Examples may include prevalence of the factor across measured entities, availability of the data source, empirical
association with the outcome, contribution of unique variation in the outcome, or assessment of between -unit effects and
within-unit effects. Also describe the impact of adjusting for risk (or making no adjustment) on providers at highorlow
extremes of risk.

[Response Begins]
Although we analytically aim to separate these pathways to the extent possible, we acknowledge that risk factorsoften
acton multiple pathways, and, as such, individual pathways can be complexto distinguish analytically. Further, some
social risk factors, despite having a strong conceptual relationship with worse outcomes, may not have statistically
meaningful effects on the risk model. They also have differentimplications on the decisionto risk adjust or not.
Below we characterized each of the three social riskfactors (Blackrace, ASI, Dual-eligibilty) as follows:

e Prevalenceof socialrisk factors among patients in the cohort

e Distribution of patients with socialrisk factors across hospitals

e Observed outcomes

e Comparison of distribution of measure scores for facilities with low- and high proportion of patients with social
risk factors

e Oddsratios for the outcome, both bivariate and multivariate

e Relationship between measure scores and facility-proportion of social riskfactors

e Correlations between and differencesin measure scores calculated with and without social risk factors
e Social risk factor impact on model C-statistic

e Risk prediction (risk decile plots) for each social risk factor

First, we examined the prevalence and observed outcome rates for each social risk factor (Tables 7, 8, and 9).
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Table 7, below, presents results of the analyses representing the impact of exposure to racism using data from the
combined IP and OP cohort of the IP/OP90-Day THA/TKA Complication measure, broken down by race. The results for
the combinedIP/OPsample show that the unadjusted complication rate for Blackbeneficiaries (2.92%) was similar to
that of White beneficiaries (2.91%), representing a difference (0.01%). The difference in complicationrate between White
and Other Non-White beneficiaries was larger (-0.28 %), with Other Non-White beneficiaries having a lower complication
rate comparedto their White counterparts.

Exposure to racism * * * *

* * IP (N=644,737) OP (N=322,338) Both (N=967,075)
No. of procedures | White 596,281(92.5) 301,525(93.5) 897,806(92.9)

(%)
* Black 30,452 (4.7) 12,158 (3.8) 42,610 (4.4)
* Other non-White 18,004 (2.8) 8,655 (2.7) 26,659 (2.7)
Unadjusted White 3.42% 1.89% 2.91%

complication rate

* Black 3.39% 1.76% 2.92%

* Other non-White 3.04% 1.76% 2.63%
Differencefrom White REF REF REF

White
* Black -0.03% -0.13% 0.01%
* Other non-White -0.38% -0.13% -0.28%

Table 7. Prevalence and Observed Complication Rate by Racial Group
*cellsintentionally left empty

Table 7 also presents results from analyses for THA/TKA procedures performedin the IP-onlyand OP-onlysettings,
respectively, broken down by race. Complicationrates were highestamong the IP-only group and lowest among the OP-
only group, regardless of race. Complication rates for Black and Other Non-White race patients were lower (better) than
for White patients across all settings except for Black patients in the combined IP/OP setting (where Blacks had an
observed complication rate similar to White patients, as noted above).

Similarly, the results of the OP-only analysis show that the unadjusted complicationrate for Black and Other Non-White
beneficiaries was also lower than that of White beneficiaries (1.76% vs. 1.89%, respectively), representing a larger
difference (-0.13%), than what was found in the combined IP/OP analyses. Itis worth noting that the findings of lower
complication rates for Black and Other Non-White beneficiaries may reflecta number of factors, included restricted
access to THA/TKA surgery among persons of colorand their overall underrepresentationin patients undergoing
THA/TKA procedures.

Table 8 presents theresults of the social riskfactoranalyses for dual eligibility using data from the same IP/OP THA/TKA
cohort. The results show that Medicare beneficiariesin the combined IP/OP cohort with dual eligibility status have higher
complication rates (4.33%) compared to their counterparts without dual eligibility status (2.83%). Similarly, the results of
the analyses on procedures performed in the IP-only and OP-only settings broken down by dual eligibility status, showed
that dual eligibility was associated with higher observed THA/TKA complication rates in both the IP and OP settings,
compared to their non-dual eligible counterparts in eachrespective setting. However, the difference was largestin the IP
setting (4.88%vs. 3.33%).

67



Dual-eligibility

IP (N=658,346)

OP (N=331,157)

Both
(N=989,503)

No. of procedures (%) Full dual 25,150(3.8) 7,837 (2.4) 32,987 (3.3)
* Non/partial 633,196(96.2) | 323,320(97.6) | 956,516(96.7)
dual
Unadjusted complication rate Full dual 4.88% 2.54% 4.33%
* Non/partial 3.33% 1.85% 2.83%
dual
Difference from non/partial dual Full dual 1.55% 0.69% 1.50%
* Non/partial REF REF REF
dual

Table 8. Prevalence and Observed Complication Rate by Dual-Eligibility

*cellsintentionallyleftempty

Table 9 presents results of the social riskfactoranalyses comparing the unadjusted complicationrates for Medicare
beneficiaries who have alow AHRQ SES Index (ASl) score (first quartile of ascending-ordered ASI) versus Medicare
beneficiaries with a Higher ASI (second-fourth quartile of ascending-ordered ASI). The results of the combined IP/OP
model show that beneficiaries with a lower ASl score have a higher complicationrate (3.20%) compared to beneficiaries

with a higher ASl score (2.84%). Similar findings were also seenin the IP-onlyand OP-onlysetting analyses.

Low AHRQ SES Index (ASI) (Q1vs Q2-Q4) * * * *
Low AHRQ SES Index (ASI) (Q1 vs Q2-Q4) * * * *
* * IP(N=655,786) | OP(N=330,136) | Both (N=985,922)
No. of procedures(%) Low ASI 73,088 (11.1) 33,972 (10.3) 107,060(10.9)
* Higher 582,698(88.9) 296,164 (89.7) 878,862(89.1)
AS|
Unadjusted complication rate Low ASI 3.80% 1.91% 3.20%
* Higher 3.34% 1.86% 2.84%
AS|
Difference from non/partial dual Low ASI 0.46% 0.05% 0.36%
* Higher REF REF REF
AS|

Table 9. Prevalence and Observed Complication Rate by AHRQSocioeconomic Status Index (ASI)

*cellsintentionallyleftempty

Next, we compared the distribution of measure scores across quartiles of facility-proportion of patients with social risk

factors.

Table 10, Table 11, Figure 8, and Figure 9 show a comparison of the distribution of hospital-level risk standardized
complication rate (RSCR) between hospitals with a higher proportion of Black beneficiaries(first quartile of ascending-
ordered proportions) and hospitals with a lower proportion of Black beneficiaries (fourth quartile of ascending-ordered
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proportions), as well as a comparison of the first and fourth quartiles for the facility proportion of other non-White
beneficiaries. Among all the 3,452 hospitals, the mean RSCR of hospitals with fewer Black beneficiariesis 2.96%, slightly
lower than the mean RSCR of hospitals with more Black beneficiaries (3.01%). Similarly, the meanRSCR of hospitals with
fewer other Non-White beneficiaries is 2.96%, also slightly lowerthan the mean RSCR of hospitals with more other Non -
White beneficiaries (2.98%). Among the 2,733 hospitals with at least 25 index procedures, the mean of RSCR of hospitals
with fewer Non-White beneficiaries is also slightly lowerthan the mean of hospitals with more Non-White beneficiaries
(2.99% vs 3.02% for White vs Black, 2.95% vs 2.99% for White vs Other Non-White). Even with these differences in mean
values by SRF, the distributions overlap nearly completely (Figures 8 and 9).

Quantile | %Black %other RSCR by quartile of * RSCR by quartile of *
non- proportionof Black proportionof other
White non-White combined
* * * Qlrange of %Black (0- | Q4rangeof | Qlrange of %other (0- | Q4 range of
0): %Black 0): %other
(6.073-100): (3.54-100):
No. of 3,452 3,452 1,205 863 1,023 863
hospitals

Mean 5.939 4.491 2.96 3.01 2.96 2.98
SD 12.577 11.027 0.352 0.467 0.323 0.472
Max 100 100 5.35 5.07 5.09 6.00
99% 68.86 60 4.20 4.44 4.08 444
95% 26.515 18.919 3.60 3.85 3.56 3.86
90% 15.926 10.227 3.41 3.60 3.37 3.54
75% 6.071 3.535 3.11 3.21 3.08 3.17
Median 1.442 1.316 2.89 2.92 2.89 2.88
25% 0 0 2.79 2.75 2.81 2.73
10% 0 0 2.61 2.52 2.64 2.52
5% 0 0 2.51 2.38 2.55 2.29
1% 0 0 2.26 1.94 234 2.00
Min 0 0 2.02 1.64 2.06 1.58

Table 10. Risk Standardized Complication Rate (RSCR) by Hospital’s Proportion of Non-White THA/TKA
Patients, including all hospitals

*cellsintentionallyleftempty

Quantile

%Black

%other
non-
White

RSCR by quartile of
proportionof Black

RSCR by quartile of
proportionof other
non-White combined

Q1 range of % Black (0-
0):

Q4 range of
% Black

(5.92-90.32):

Qlrange of
% other (0-0.54):

Q4 range of
%

other (3.36-
100):
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Quantile %Black %other RSCR by quartile of RSCR by quartile of
non- proportion of Black proportionof other
White non-White combined
No. of 2,733 2,733 704 683 683 684
hospitals
Mean 4941 3.558 2.99 3.02 2.95 2.99
) 8.692 7.515 0.436 0.517 0.449 0.534
Max 90.323 100 5.35 5.07 5.35 6.00
99% 42.105 41.667 4.37 4.64 433 4.64
95% 20.287 125 3.76 3.95 3.67 3.95
90% 12.727 8 3.54 3.68 3.52 3.69
75% 5.917 3.361 3.20 3.29 3.19 3.25
Median 1.903 1.515 292 2.96 2.90 292
25% 0 0.541 2.69 2.67 2.65 2.66
10% 0 0 2.52 248 2.50 244
5% 0 0 241 2.27 2.33 2.23
1% 0 0 2.19 1.87 2.02 1.98
Min 0 0 2.02 1.64 1.64 1.58

Table 11. Risk Standardized Complication Rate (RSCR) by Hospital’s Proportion of Non-White THA/TKA
Patients, including only hospitals with at least 25 cases

*cellsintentionally left empty
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Distribution of RSCR between hospitals with low and high %black (hospitals with 25+
cases)

== 2985
3.018

Frequency (%)

2 3

4 5
Risk-Standardized Complication Rate (%)

001 104 meeeen Q1 mean ===-=- Q4 mean

Figure 8. Distribution of RSCR between hospitals with low and high % Black (hospitals with 25+ cases)
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Distribution of RSCR between hospitals with low and high %other non-white (hospitals
with 25+ cases)
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Figure 9. Distribution of RSCR between hospitals with low and high % Black (hospitals with 25+ cases)

Table 12, Table 13, and Figure 10show the difference of hospital-level RSCR distribution between hospitals with a higher
proportionof dual eligible beneficiaries (first quartile of ascending-ordered proportions) and hospitals with alower
proportionof dual eligible beneficiaries (fourth quartile of ascending-ordered proportions). Among all the 3,452 hospitals,
the mean RSCR of hospitals with fewer dualeligible beneficiaries is 2.88%, lower than the mean RSCR of hospitals with
more dual eligible beneficiaries (3.01%). Similarly, in the 2,747 hospitals with atleast 25 index procedures, the mean RSCR
of hospitals with fewer dual eligible beneficiaries is still lower (2.86% vs 3.02%).

Quantile % dual RSCR by quartile of proportion of dual *

* * Q1 range of %dual (0-0.97): Q4 range of %dual (6.71-
100):
No. of 3,452 863 863
hospitals

Mean 7.013 2.88 3.01
SD 13.738 0.385 0.459
Max 100 5.29 5.86
99% 83.333 4.09 4.77
95% 28.571 3.52 3.87
90% 15.152 3.30 3.53
75% 6.667 3.04 3.15
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Quantile % dual RSCR by quartile of proportion of dual *

Median 2.785 2.86 2.87
25% 0.975 2.74 2.76
10% 0 247 2.57
5% 0 221 248
1% 0 1.86 2.12
Min 0 1.53 1.93
Table 12. Complicationrate forall hospitals by dual-eligibility

*cellsintentionallyleft blank

Quantile % dual RSCR by quartile of proportion of dual *

* Q1 range of %dual (0-1.33): Q4 range of %dual (5.79-

94):
No. of 2,747 684 687
hospitals

Mean 5.216 2.86 3.02
SD 8.619 0.502 0.528
Max 94.000 5.29 5.86
99% 47.826 4.23 481
95% 17.188 3.72 4.04
90% 11.111 3.46 3.70
75% 5.792 3.14 3.24

Median 2.823 2.83 2.92
25% 1.333 2.54 2.67
10% 0.439 2.28 2.50
5% 0 2.06 2.34
1% 0 1.75 2.07
Min 0 1.53 1.67

Table 13. Complicationrate by dual-eligibility only including hospitals with atleast 25 cases

*cellsintentionally left empty
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Distribution of RSCR between hospitals with low and high %dual-eligibility (hospitals

with 25+ cases)
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Figure 10. Distribution of RSCR between hospitals with low and high % dual eligibility (hospitals with 25+

cases)

Table 14, Table 15, and Figure 11show the difference of RSCR distribution between hospitals with a higher proportion of
beneficiaries with lower AHRQSES Index (ASI; first quartile of ascending-ordered proportions) and hospitals with a lower
proportionof beneficiaries with lower ASI (fourth quartile of ascending-ordered proportions). Among all the 3,452
hospitals, the mean RSCR of hospitals with fewer beneficiaries whohave lower ASlis 2.87%, lower than the mean RSCR of

hospitals with more beneficiaries who have lower ASI(2.98%). Similarly, in the 2,740 hospitals with at least 25 index
procedures, the meanRSCR of hospitals with fewer beneficiaries who have lower ASlis still lower (2.85% vs 3.00%).

Quantile % low ASI RSCR by quartile of proportion of low ASI *
* Q1 range of %low ASI(0-4.51): Q4 range of %low ASI
(22.99-100):

No. of hospitals 3,424 856 856
Mean 16.668 2.87 2.98

SD 17.932 0.46 0.388

Max 100 5.70 5.40

99% 100 4.28 4.23

95% 52.381 3.71 3.71

90% 40 3.44 3.48

75% 22.97 3.05 3.14
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Quantile % low ASI RSCR by quartile of proportion of low ASI *

Median 10.737 2.85 2.89
25% 4512 2.63 2.78
10% 1.02 2.37 2.58
5% 0 221 2.48
1% 0 1.83 2.16
Min 0 1.54 1.86

Table 14. Complicationrate forall hospitals by AHRQSES Index

*cellsintentionally left empty

Quantile % dual RSCR by quartile of proportion of dual
* Q1 range of %dual (0-4.80): Q4 range of %dual (20-
81.08):
No. of 2,740 684 686
hospitals
Mean 14.477 2.85 3.00
SD 13.528 0.518 0.478
Max 81.081 5.70 5.40
99% 61.702 441 4.40
95% 42.796 3.81 3.84
90% 33.942 3.50 3.61
75% 20 3.10 3.25
Median 10.212 2.79 294
25% 4.808 2.53 2.69
10% 2.174 2.28 249
5% 1.11 2.15 2.31
1% 0 1.70 1.99

Table 15. Complicationrate by AHRQ SES Index onlyincluding hospitals with at least 25 cases

*cellsintentionallyleftempty
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Distribution of RSCR between hospitals with low and high %low ASI (hospitals with 25+

cases)
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Figure 11. Distribution of RSCR between hospitals with low and high % ASI (hospitals with 25+ cases.)
We then examined odds ratios for the outcome for each social risk factor alone, and in the presence of all of the other
variablesin the risk model.
Table 16 presents the odds ratios and corresponding 95% confidence intervals for the SRFs describedin Tables 7-9 which
were estimated using a univariate patient-level model and a multivariate hierarchical model. The results of both the
univariate and hierarchical models show that the Black-White Exposure to Racism contrast was not significantlyrelated to
complications; the significantly greater odds of a complication found for the Other-Non-White vs. White comparisonin
the univariate model was attenuatedand no longer significantin the hierarchical multivariate model. However, the
findings for the dual-eligibility and low-ASI-score contrasts, respectively, showed that both groups had significantly
greater (although attenuated) odds of experiencing a complication compared to their counterparts after adjusting for

age, sex, and clinical risk factors.

* Fromunivariate patient-level From multivariate hierarchical

model model (adjusted for age, sex,
clinical risk factors and accounting
for clusters within hospitals)

Social Risk Factor OR(95%Cl) OR(95%Cl)

Exposure to racism (Black vs White) 1.01(0.95-1.07) 0.96(0.90-1.02)

Exposure to racism (other non-White vs 0.90(0.84-0.97) 0.98(0.91-1.06)

White)

Dual-eligibility (dual vs non-dual) 1.55(1.47-1.64) 1.19(1.12-1.26)

Low AHRQ SES Index (ASI) (Q1vs Q2-Q4) 1.13(1.09-1.17) 1.06 (1.02-1.10)

Table 16. Association between SRF & Complications
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*cellintentionallyleft blank

We then examinedthe relationship between social risk factors and facility-proportion of patients with social risk
factors

Figures 12 and 13 show the association betweenthe facility-proportion of patients with social riskfactorsand measure
scores, for dual-eligibility (Figure 12) and low ASI (Figure 13) variables. We limited the analyses to these two variables
because theywerethe only variables that were significantly associated with the outcome in a multivariable analysis
(Table 16). The results show that for both social riskfactors, there no significant relationship between measure scores
and the facility-proportion of patients with social riskfactors, for facilities with the highest proportion (highest quartile) of
patients with social risk factors.
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Figure 12. Association between RSCRand Dual Eligibility
*Significant, p<.05
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Association between hospital-level RSCR and %low ASI (hospitals with 25+ cases)

10 Correlations:

All Hospitals r2 0.055"

4 181 %low ASIr2 <005
i 2nd %low ASIr2 0014
3rd %low ASI 2 0os

7 4th %low ASI 3 0013
* Significant

Hospital-level Risk-Standardized Complication Rates (%)
(5]

1
El
o
KR e e e Rl T T Bl
i i
2
1
0
0 10 20 30 40 50 &0 70 a0 a0 100

Proportion of Low AS| beneficianes (%)

Quartile of low ASI 01 o Q2 =03 = Q4

Figure 13. Association between RSCRand ASI
*Significant, p<.05
We then examinedthe impact of adjusting for each social risk factor on measure scores.

Figures 14-19 show the potential changein RSCRs across hospitals with atleast 25 index procedures if social risk factors
were includedin the model separately. In all the histograms, the potential changein RSCRs is centered around 0, which
indicates that the inclusion of socialrisk factorvariables in the modeldoes not drastically affe ct the RSCRs across
hospitals with at least 25 index procedures. The scatter plots show that the Spearman rho correlation coefficients
between RSCRs without social riskfactor variables and RSCRs with social risk factor variables are all close to 1, with p-
value < 0.001, which demonstrates that the inclusion of social risk factor variables in the model would not have alarge
impacton hospital-level measureresults.
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Change in RSCR (%) after including race variable in the model (hospitals with 25+

cases)
50 ;
No. of Hospitals 2,733
Mean 0001
Std Deviation 0038
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Figure 14. Changein RSCRs calculated with and without race (Black) in the model (for hospitals with at
least 25 cases)
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Correlation between RSCR (%) with and without race variable in the model (hospitals
with 25+ cases)
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No. of hospitals: 2733
Spearman rho: 99997
P-value: <.001
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Figure 15. Correlation between RSCRs calculated with and without the race (Black) variablein the model

(for hospitals with atleast 25 cases)
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Change in RSCR (%) after including dual variable in the model (hospitals with 25+

cases)
30 . o
Mo. of Hospitals 2,747
Mean -.000
Std Deviation  .0131
25 -| Maximum .0207
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Figure 16. Changein RSCRs calculated with and without dual eligibility in the model (for hospitals with at
least 25 cases)
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Correlation between RSCR (%) with and without dual variable in the model (hospitals
with 25+ cases)

19 No. of hospitals: 2747
Spearman rho: 99967
P-value: <.001
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Figure 17. Correlation between RSCRs calculated with and without the dual eligibility variable in the model
(for hospitals with atleast 25 cases)
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Change in RSCR (%) after including ASI variable in the model (hospitals with 25+
cases)
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Figure 18. Changein RSCRs calculated with and without the ASl variable in the model (for hospitals with at
least 25 cases)
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Correlation between RSCR (%) with and without ASI variable in the model (hospitals
with 25+ cases)
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Figure 19. Correlation between RSCRs calculated with and without the ASlvariable in the model(for
hospitals with at least 25 cases)

Social risk factor adjustment summary

In summary our analyses show thatthereis arelativelylow prevalence of patients with socialrisk factorsin the measure
cohortand that facilities with the highest proportions of patients with social risk factors are not unfairly characterized by
the measure. Spedcifically:

The prevalence of patients with social risk factor variables in the cohortis lower forrace (Black) and dual
eligibility (4.4% and 3.5%, respectively), compared with the ASlvariable (10.9%).

Unadjusted (observed) complication rates were:
O Lower or similar for patients of Blackor other non-White race, compared with White race
o Higher for patients with dual eligibility or low ASI
Odds ratios for the outcome in the presence of all of the risk-model variables were:
o Significant, and less than 1 for the Black variable
o Significant,and more than 1 for the DE and low ASl variables

The risk model shows good risk predictionfor subsets of patients with social risk factors (see section 2b.27
below, Figures 23-25) with the exception of the dual-eligibility riskvariable, where the model underpredicts risk;
however measure scores for facilities with the highest proportion of patients with dual eligibilityare not
systematically higher (see below).

For all social risk factor variables, measure scores calculated with and without the social risk factors were highly
correlated, with small differences.

The distribution of measure scores between the lowest (first quartile) vs. the fourth quartile for the facility
proportion of patients with socialrisk factors overlapped for all social risk factors.
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e There wasno correlation between measure scores and the facility-proportion of patients for eitherthe dual
eligibility or ASlvariables for facilities with the highest proportion of patients with each social risk factor. (There
was also no correlation forthe race [Black] variable, data not shown.)

The decision to adjust for social risk is a complex decision and influenced by the intended measure application. In
addition, CMMI has indicated a desire to maintain alignment with the original inpatient-only measure (NQF #1550). After
examining the empiricanalyticresults and receiving feedback for the TEP, CMS/CMMI has decided not to risk adjust the
measure for SRFs but will consider accounting for social risk through stratification by race and/orsocialrisk at the time of
implementation. This could include accounting for social risk in any payment calculations through measure score
adjustment, measure score stratification, payment adjustment and/or stratification by dual eligibility, as CMS has donein
other payment programs (suchas the Hospital Readmission Reduction Program or HRRP) and CMMI has done in payment
models (such as the Comprehensive Care forJoint Replacement, or CIR model). CMMI recently began accounting for dual
eligibility in its CJR payment model, which uses the existing inpatient only THA/TKA complication measures upon which
this specificationis based. We therefore anticipate any future decision by CMS/CMMI to implement this current measure
would similarly account for dualeligibility and/or other drivers of social health within the payment model to avoid
unintended consequences of measurement while simultaneously preserving its ability to track disparities in outcomes
with a measure notadjustedfor social drivers of health.”

We believe the absence of significant racial disparities in these data reflect the complexrealities of how patients of non -
White race orwith social risk factors access elective procedures such as THA/TKA. CMS/CMMI are committed to
implementing the measure to prevent unintended consequences of worsening access and/or outcome disparities among
patients undergoing THA/TKA procedures.

[Response Ends]

2b.26.Describe the method of testing/analysis used to develop and validate the adequacy of the statistical model or
stratification approach (describe the steps—do not just name a method; what statistical analysis was used). Provide
the statistical results fromtesting the approach to control for differences in patient characteristics (i.e., case mix)
below. If stratified ONLY, enter “N/A” for questions about the statistical risk model discrimination and calibration
statistics.

Validation testing should be conducted in a data set thatis separate from the one used to develop the model.

[Response Begins]

Approach to Assessing Model Performance

We computedtwo summary statistics for assessingmodel performance (Harrelland Shih, 2001) for the expanded cohort:
Discrimination Statistics

(1) Area under thereceiver operating characteristic (ROC) curve (the C-statistic) is the probability that predicting the
outcome is better than chance, which is a measure of how accurately a statistical model is able to distinguish betweena
patient with and without an outcome)

(2) Predictive ability (discriminationin predictive ability measures the ability to distinguish high-risk subjects from low-risk
subjects; therefore, we would hope to see a wide range betweenthe lowest decile and highest decile)

References

1. Harrell FEand Shih YC, Using full probability models to compute probabilities of actual interest to decision
makers, Int. J. Technol. Assess. Health Care 17 (2001), pp. 17-26.

[Response Ends]
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2b.27.Providerisk model discrimination statistics.

Forexample, provide c-statistics or R-squared values.

[Response Begins]

Model performance statistics forthe risk model are providedin Table 17.
e  C-statistic for the risk model is 0.66.

e Predicative abilityfromthe lowest to highest decileis 1.18-7.10%

*

Risk factorsincluded: same riskfactors
as in Hospital HK-C measure

*

Risk factors
included: same
risk factorsasin

Hospital HK-C
measure plus
setting of
procedure
(inpatientvs
outpatient)
* Single model combining inpatientand | Separate model Separate Single model
outpatient forinpatient model for combining
outpatient inpatientand
outpatient
C-statistic 0.659 0.651 0.638 0.664
(95%Cl) (0.656,0.662) (0.648,0.655) | (0.631,0.646) (0.661,0.667)

Predictive Ability*

1.180%-7.10%

1.438%-8.01%

0.880%-
4.28%

1.034%-7.191%

Table 17. Model Performance

!Observed complicationrate: First decile (%) — Last decile (%)

*cellsintentionallyleftempty

[Response Ends]

2b.28. Provide the s statistical risk model calibration statistics (e.g., Hosmer-Lemeshow statistic).

[Response Begins]

Please see section2b.29 below for detailed information on model calibration.

[Response Ends]

2b.29.Providetherisk decile plots or calibration curves used in calibrating the statistical risk model.

The preferred file formatis.png, but mostimage formats are acceptable.

[Response Begins]

Figures 20-22 show risk decile plots forinpatient and outpatient combined, inpatient only, and outpatient only.
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Calibration Plot
Setting of index procedure=Combined IP and OP
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Figure 20. Calibration plotfor all procedures (hospital inpatient and outpatient)
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Calibration Plot
Setting of index procedure=IP
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Figure 21. Calibration plotfor inpatient procedures only
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Calibration Plot
Setting of index procedure=0P
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Figure 22. Calibration plotfor outpatient procedures only
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Calibration Plot
Dual-eligibility=Dual
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Figure 23. Calibration plot for patients with dual eligibility
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Observed Probability of Outcome

0.12 -

0.10-

0.08 -

0.06 -

0.04 -

0.02 -

Calibration Plot
AHRQ SES Index=Low ASI

T I T T
0.02 0.04 0.08 0.08 0.10 0.12

Predicted Probability of Outcome

Figure 24. Calibration plot for patients with low ASI
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Figure 25. Calibration plot for patients with Exposure to racism

[Response Ends]

2b.30.Providetheresults of the risk stratification analysis.
[Response Begins]
This measure is currently notrisk stratified. Implementation planning, including potential stratification, has not been

finalized.

[Response Ends]

2b.31.Provide your interpretation of the results, in terms of demonstrating adequacy of controlling for differencesin
patient characteristics (i.e., case mix).

In other words, what do the results mean and what are the norms for the test conducted ?

[Response Begins]

We evaluated modelperformance by comparing the C-statistic, predictive ability, and internal calibration plots of each
respective model. We considered model performance to be similar betweenthe inpatient- and outpatient-cohort models
using the following criteria: 1) the 95% confidence interval of the C-statistic for the two cohorts overlapped, and 2) the
calibration plots were similar between the cohorts. Model discrimination (measured by C-statistic), and predictive ability
(assessed as the comparison of highest to lowest decilesto evaluate the ability of model to distinguish high-risk subjects
from low-risk subjects) were better when the model was applied in the combined and inpatient-only settings compared
to the outpatient-only setting. The C-statistic was lower for the inpatient-only (0.651) and outpatient-only (0.638)
subgroup models, respectively, comparedto that of the single combined modelwith setting indicator (0.664) (Table 17).
However, the predictive ability of the single combined model improved when the setting-specific variable was included in
the model [Predictive ability (lowest decile %, highest decile %): 1.268%, 7.096% vs. 1.034%, 7.191%)].

After extensive discussions with our Clinical Working Group and TEP and based on the empiricresults, the measure will
use asingle, combinedrisk model thatincludes a setting indicator.

With regard to model performancein subgroups of patients with social riskfactors, the risk-decile plot for patients with
the low ASland exposureto race variables were similar to that for all patients, suggesting the base modelis well
calibrated fortheses subgroups. However, risk-decile plots show that the base model underpredicts risk for patients with
dual eligibility.

[Response Ends]

2b.32.Describe any additional testing conductedto justify the risk adjustment approach usedin specifying the
measure.

Not required but would provide additional support of adequacy of the risk model, e.g., testing of risk model in another
data set; sensitivity analysis for missing data; other methods that were assessed.

[Response Begins]

Not applicable.

[Response Ends]
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Criterion 3. Feasibility

3.01. Check all methods below that are used to generate the data elements needed to compute the measure score.
[Response Begins]

Coded by someone otherthan personobtaining original information (e.g., DRG, ICD-10 codes on claims)

[Response Ends]

3.02. Detail to what extent the specified data elements are available electronically in definedfields.

In other words, indicate whether data elements that are needed to compute the performance measure score are in
defined, computer-readable fields.

[Response Begins]
ALL dataelements arein definedfieldsin a combination of electronicsources

[Response Ends]

3.03. IfALL the data elements needed to compute the performance measure score are not fromelectronicsources,
specify a credible, near-term pathto electronic capture, OR provide arationale for using data elements not from
electronicsources.

[Response Begins]

Currently, administrative claims data offer greater coding accuracy (due to paymentincentives and federal auditing
programs) and lower provider burden than the same data obtained from the electronic healthrecord data.

[Response Ends]

3.04. Describe any efforts todevelop an eCQM.
[Response Begins]
N/A.This measure is notan eCQM.

[Response Ends]

3.06. Describe difficulties (as a result of testing and/or operational use of the measure) regarding data collection,
availability of data, missing data, timing and frequency of data collection, sampling, patient confidentiality, timeand
cost of data collection, other feasibility/implementationissues.

[Response Begins]
N/A.This new measure is based on claimsdata.

[Response Ends]

Consider implications for bothindividuals providing data (patients, service recipients, respondents) and those whose
performanceis beingmeasured.

3.07. Detail any fees, licensing, or otherrequirements to use any aspect of the measure as specified (e.g., value/code
set, risk model, programmingcode, algorithm),

Attach the fee schedule here, if applicable.

[Response Begins]

N/A.There are no fees, licensing, or other requirements associated with using any aspect of this new measure.
[Response Ends]
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Criterion 4: Use and Usability

4a. Use

4a.01. Checkall current uses. For each current use checked, please provide:
O Name of program and sponsor

URL

Purpose

Geographicareaand numberand percentage of accountable entities and patients included

O O O O

Level of measurement and setting
[Response Begins]
Notin use

[Not in use Please Explain]

This outcome measureis being submittedfor initial endorsement and thusis not currently being used in any
accountability program.

[Response Ends]

4a.02. Checkall planned uses.
[Response Begins]
PaymentProgram

[Response Ends]

4a.03. If not currently publicly reported OR usedin at least one other accountability application (e.g., payment
program, certification, licensing), explain why the measureis not in use.

Forexample, do policies or actions of the developer/steward or accountable entities restrict access to performance results
or blockimplementation?

[Response Begins]

N/A; this outcome measure is being submittedfor initial endorsement and thus is not currently being used in any
accountability program. This measure is intended for a To-Be-Determined cross-setting payment model, such as CMMI's
existing Comprehensive Care for Joint Replacement (CJR) model. It serves to ensure that measurementis alignedin both
inpatient and outpatient settings, eliminating potential unintended consequences in measurement, as well as to reduce
costs and create efficiencies. A measure that combinesmeasurement across settings avoids potentially rewarding
hospitals for shifting clinical settingswithout considering, or conflicting with, patients' individual needs.

[Response Ends]

4a.04. If not currently publicly reported OR usedin at least one other accountability application, provide a credible
plan for implementationwithin the expected timeframes: used in any accountability application within 3 years, and
publicly reportedwithin 6 years of initial endorsement.
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A credible plan includes the specific program, purpose, intended audience, and timeline forimplementing the measure
within the specified timeframes. A plan for accountability applicationsaddresses mechanisms for data aggregation and
reporting.

[Response Begins]

As noted in 4a.03, thisisanew measure and thusis not currently being publiclyreported or usedin an accountability
application. However, the legacy measure upon which this measure is based —Hospital-level Risk-standardized
Complication Rate (RSCR) Following Elective Primary Total Hip Arthroplasty (THA)and/or Total Knee Arthroplasty (TKA)
(NQF #1550)—was successfully implemented in the CMMI Comprehensive Joint Replacement (CJR) program. Therefore,
we cannotidentify any barriers to the implementation of the current measure, which aligns more closely with that
program.

[Response Ends]

43.05. Describe how performanceresults, data, and assistance with interpretationhave been providedto those being
measured or otherusers during development or implementation.

Detail how many and which typesof measured entities and/or others were included. If only a sample of measured en tities
were included, describe the full populationand how the sample was selected.

[Response Begins]

Thisis a new measurethat has not been implementedyet, thus informationon performance results or improvement
have notbeen shared with hospitals, the measured entities. However, informationabout measure results was provided
to, and feedback was obtained froma TEP (20 total members, four of whichwere patients) and a Clinical Working Group
(four clinical expert membersrepresenting each of the four national TKAand/or THA professional societies). TEP
members were selected through a publicly postedcall for TEP on the CMS website and patients were recruited through
partnerships with Rainmakers. Clinical Working Group members were nominated by the American Academy of
OrthopaedicSurgeons, the American Association of Hip and Knee Surgeons, the Hip Society and the Knee Society.
Feedbackwas obtainedvia teleconference calls. Patients engaging in this work were provided with preparation calls that
reviewed the meeting materials ahead of the meeting date and debrief calls that allowed them to share any thoughts
after the scheduled meeting. All meetingmaterials were sentin advance to allow individuals time to review the
performanceresults and data. A summary of the feedback is provided in Section 1a.02 (Provide evidence that the target
population values the measured outcome, process, or structure and finds it meaningful) of this form.

Public comments were also solicited by email notification to CMS listservgr oups, email to relevant stakeholders and
stakeholderorganizations, and posting on the CMS Public Comment website. The measure methodology report and TEP
summary report were provided as background information.

[Response Ends]

4a.06. Describe the process for providing measure results, including when/how often results were provided, what data
were provided, what educational/explanatory efforts were made, etc.

[Response Begins]

Thisis a new outcome measure being submittedfor initial endorsement; it has not yet beenimplementedand is not
currently being usedin an accountability program. Thus, information on performance results and processes for providing
that information have notyet been developed.

However, throughout measure development, we have obtained feedbackand shared measure development and testing
results with membersof the Clinical Working Group and TEP, as well as through a Public Comment period.
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To date, the TEP has providedinputon, and supported, the measure concept, which includes extending monitoring of
THA/TKA complications across the inpatient and hospital outpatient setting, as well as our approach to risk model
development and testing and the results thereof. In addition, the TEP reviewed ourapproach to, and the results of, the
social risk factor analyses, measure scores and reliabilityand validity testing. Similarly, we received supportand input
fromthe Clinical Working Group on the measure concept, risk model development, testing, and the results thereof, as
well as the final measure scoresand reliability and validity testing. The call for Public Comment requested feedback on
recommended approachesfor accounting forrace, ethnicity, and/orsocialrisk factors in implementation of the measure,
key metrics to monitor afterimplementation to prevent unintended consequences, including worsening disparities; and
topics for CMS/CMMI to consider during future measure reevaluation.

Once the measureisimplemented, efforts will be made to evaluate measure performance regularly as described in the
MMS Blueprint.

[Response Ends]

43.07. Summarize the feedback on measure performance and implementation fromthe measured entities and others.
Describe how feedback was obtained.

[Response Begins]

This new outcome measureis being submitted forinitial endorsement; it has not yet beenimplemented andis not
currently being usedin any accountability program.

To date, feedback was obtained via five teleconference meetings with the Clinical Working Group, two teleconference
meetings with the TEP, and a 30-day Public Comment period where feedback was received from three medical
associations and societies (American Medical Association [AMA], American Association of Hip and Knee Surgeons
[AAHKS], American Society of Anesthesiologists [ASA]). The TEP, Clinical Working Group, and public comments indicated
strong supportfor the measure specifications and provided recommendations for ongoingevaluation, such as
consideration of shifts in outpatient procedure volume, the impact of social deter minants of health, and disparities in
access.

In addition, measured entities (acute care hospitals) and other stakeholdersor interested parties submit questions or
comments about the measure/measure development through the QualityNet Q&Atool available at
https://cmsqualitysupport.servicenowservices.com/gnet_aa, following these steps:

1. Accessthe tool at https://cmsqualitysupport.servicenowservices.com/gnet_ga?id=ask _a_gquestion

2. Select“Inpatient Claims-Based Measures” fromthe drop-down menuin the Program field
3. Clickinto the Topic field and select “Understanding measure methodology” under “Complication”

4. Complete all other mandatoryfields, the CAPTCHA, and click “Submit Question”

Experts on measure specifications, calculation, orimplementation, prepare responses to those inquiries and reply directly
to the sender. We consider issues raised throughthe Q&A process about measure specifications (or measure calculation
for measuresin reevaluation).

[Response Ends]

4a.08. Summarize the feedback obtained from those being measured.
[Response Begins]

The feedback receivedfrom the TEP patient representatives showedtheirinterestin the measure and support for the
measure rationale and decisionto expandthe measure to the hospital outpatient setting, and showed understanding of
measure development decisions, such as the use of a settings indicator. Patients also provided feedback about how
closely the measure mirroredthe actual experience of having a total hip or knee replacementand of experiencing a
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complication. Patient representatives also shared theirthoughts about the value of the measure for patients, stating that
it would give them the ability to be betteradvocates for their own health, as well as allow them to make better decisions
before having a total hip or knee replacement. Finally, patient representatives stressed the importance of making the
patientexperience a prioritythroughout measure developmentand implementation.

[Response Ends]

4a.09. Summarize the feedback obtained from other users.
[Response Begins]

The TEP, which includes multiple clinicians and orthopedic stakeholders(in addition to patients), the Clinical Working
Group, which is comprised of four clinicians, and our clinical expertindicated strong support for an elective primary
THA/TKA measurethat considers the outpatient setting. They recommended ongoing evaluation of the riskmodel and
analyses on the social determinants of health. Similarly, feedback received during publiccomment was also supportive of
the respecified measure’s expansionto the outpatient setting. Additional comments included recommendations for
continued monitoring of the impact of SDOH and potential unintended consequences, as well as the impact of minimum
reliability thresholds and the absence of present on admission (POA) coding on outpatient claims.

[Response Ends]

4a.10. Describe howthe feedback described has been considered when developing or revising the measure
specifications or implementation, including whether the measure was modified and why or why not.

[Response Begins]
This new outcome measureis being submitted forinitial endorsement; it has notyet beenimplemented andis not

currently being usedin any accountability program. TEP, Clinical Working Group, and Public Comment feedbackhas been
consideredthroughout measure development and respecification of the Hospital -level THA/TKA Complication measure.

[Response Ends]

4b. Usability

4b.01.You may referto data provided in Importance to Measure and Report: Gap in Care/Disparities, but do not
repeat here. Discuss any progress on improvement (trends in performance results, numberand percentage of people
receiving high-quality healthcare; Geographic area and number and percentage of accountable entities and patients
included). If no improvement was demonstrated, provide an explanation. If not in use for performance improvement
at the time of initial endorsement, provide a credible rationale that describes howthe performance results could be
used to furtherthe goal of high-quality, efficient healthcare for individuals or populations.

[Response Begins]

This new outcome measureis being submitted forinitial endorsement; it has notyetbeenimplemented or currently
being used in any accountability program, thus data on trends in performance is not available. However, performance
data from the existing (inpatient-only) Hospital-level THA/TKA complication measure (NQF #1550) that serves as the basis
of the current measure, showsthe potential utility of the new measure as atool for performance improvement (Bozicet
al, 2020).

The median RSCR for the existing (inpatient-only) Hospital-level THA/TKA complication measure for the 27-month period
between April 1,2018—- October2,2019,and July 1,2020—- March 31, 2021, reflecting the shortened measurement
period for 2022 publicreporting, (Bernheimetal, 2022) was 2.4%. The median RSCR appears to haveincreased by 0.3
absolute percentage points from April 2018-March 2019 (median RSCR: 2.3%)to July 2020-March 2021 (median: RSCR:
2.6%). However, the median RSCR for the combined 27-month period (median RSCR: 2.4%)is consistent with the results
for the 3-year period between April 1,2016 — March31, 2019, priorto the COVID-19 pandemic.

Yetthese results also highlight the variability in the median inpatient-only RCSR as a result of the pandemic and the need
for continued monitoring of THA/TKA complicationsand quality of care. Furthermore, it provides a strong rationalefor
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the development of the current measure, which extends monitoring to include outcomes associated with THA/TKA
procedures performedin the hospital outpatient setting complication. Given the significant shiftin the volume of
procedures being performed in hospital outpatient department, as outlinedin Section 1b.03, the performance results
produced by the new IP/OPTHA/TKA Complication measure have the potential to shedlight on performance gaps across
settings and ensure that high quality careis the norm irrespective of setting in whicha THA or TKA procedureis
performed.
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[Response Ends]

4b.02. Explain any unexpectedfindings (positive or negative) during implementation of this measure, including
unintendedimpacts on patients.

[Response Begins]

N/A; this new outcome measure is not yetimplemented. No unexpected findings were noted during measure
developmentor testing.

[Response Ends]

4b.03. Explain any unexpected benefits realized from implementation of this measure.
[Response Begins]

N/A; this new outcome measure is notyetimplemented. No unexpected findings were noted during measure
developmentor testing.

[Response Ends]

Criterion 5: Related and Competing Measures

5.01. Search and select all NQF-endorsed related measures (conceptually, either same measure focus or target
population).

(Can search and select measures.)
[Response Begins]

1550: Hospital-level risk-standardized complication rate (RSCR) following elective primarytotal hip arthroplasty (THA)
and/or total knee arthroplasty (TKA)

1551: Hospital-level 30-dayrisk-standardized readmission rate (RSRR)following elective primary total hip arthroplasty
(THA) and/or total knee arthroplasty (TKA)

3474: Hospital-level, risk-standardize d payment associated with a 90-day episode of care for elective primarytotal hip
and/or total knee arthroplasty (THA/TKA)

3493: Risk-standardized complication rate (RSCR) following elective primarytotal hip arthroplasty (THA) and/or total knee
arthroplasty (TKA)for Merit-based Incentive Payment System (MIPS) Eligible Clinicians and Eligible Clinician Groups
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3559: Hospital-Level, Risk-Standardized Patient-Reported Outcomes Following Elective Primary Total Hip and/or Total
Knee Arthroplasty (THA/TKA)

3639: Clinician-Level and Clinician Group-Level Total Hip Arthroplasty and/or Total Knee Arthroplasty (THA and TKA)
Patient-Reported Outcome-Based Performance Measure (PRO-PM)

[Response Ends]

5.02. Search and select all NQF-endorsed competing measures (conceptually, the measures have both the same
measure focus or target population).

(Can search and select measures.)
[Response Begins]
[Response Ends]

5.03. If there arerelated or competing measures to this measure, but they are not NQF-endorsed, please indicate the
measure titleand steward.

[Response Begins]
N/A.

[Response Ends]

5.04. If this measure conceptually addresses EITHER the same measure focus OR the sametarget populationas NQF-
endorsed measure(s), indicate whetherthe measure specifications are harmonized to the extent possible.

[Response Begins]
Yes

[Response Ends]

5.05. If the measure specifications are not completely harmonized, identify the differences, rationale, and impact on
interpretability and data collection burden.

[Response Begins]

To the extentfeasible, we have harmonized with existing related measures, specifically with CMS’ existing hospital-level
THA/TKA complicationand readmission measures. Importantly, while this measure represents the same outcomeand a
similar patient population (patients undergoingelective primary THA/TKA procedures) as Measure NQF#1550: Hospital-
Level Risk-Standardized Complication Rate (RSCR) Following Elective Primary Total Hip Arthroplasty (THA) and/or Total
Knee Arthroplasty (TKA), the goal of this measureis to serve as a more accurate quality assessment tool for payment
models that cross care settings. Therefore, this measure will never directly compete with NQF#1550 in a CMS program
because itisintended foruse onlyin applications thatincludeinpatientand outpatient hospital settings.

[Response Ends]

5.06. Describe why this measure is superiorto competing measures (e.g.,amore valid or efficient way to measure
quality). Alternatively, justify endorsing an additional measure.

Provide analyses when possible.
[Response Begins]

This measure has no competing measures.

[Response Ends]
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