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EXECUTIVE SUMMARY

This report introduces a comprehensive alternative to the current resident classification
model (case-mix adjustment) within the skilled nursing facility (SNF) prospective payment
system (PPS). The current payment model for residents of SNFs in Medicare Part A-covered
stays classifies residents into clinically relevant groups for the purpose of determining how much
Medicare will reimburse SNF facilities for the costs of providing care. Acumen developed an
alternative classification for SNF residents in Medicare Part A-covered stays pursuant to a
contract with the Centers for Medicare & Medicaid Services (CMS) (Contract No. HHSM-500-
2011-000121). CMS originally contracted with Acumen on 9/20/2012 to identify and evaluate
possible alternatives to the existing SNF PPS therapy reimbursement model. In a subsequent
contract modification (effective 9/9/2014), the scope of the project was expanded to develop
alternatives to the SNF PPS case-mix adjustment methodology in its entirety. (Case-mix
adjustment adjusts Medicare payments to facilities based on characteristics of the resident for
whom care was provided.) This executive summary provides background on the current SNF
PPS, introduces the Resident Classification System, Version | (RCS-1), and describes the
advantages of the recommended reimbursement model.

Current SNF PPS

This section presents an overview of the current SNF PPS and describes refinements that
could improve payment accuracy and incentives.

Overview

In the Balanced Budget Act of 1997, Congress amended the Social Security Act to
require the Secretary of Health and Human Services to establish a SNF PPS by July 1, 1998.
The PPS was designed to include all SNF services covered under Medicare Part A except for
approved educational activities. A case-mix-adjusted PPS attempts to predict the cost to treat
patients based on their diagnosis, services utilized, or other indications of resource use. Based on
staff time studies conducted in 1995 and 1997, CMS identified three primary predictors of cost
for SNF residents—clinical characteristics, activities of daily living (a measure of functional
assistance required by a resident), and skilled services received (e.g., rehabilitation, extensive
services, or 1V medication)—and based the resident classification system on these
characteristics. In the current RUG-IV model, SNF facilities are required to use the Minimum
Data Set (MDS) 3.0 assessment tool to assign residents to one of 66 resource utilization groups
(RUGS), also known as case-mix groups. While a variety of variables could factor into resident
classification under RUG-1V, a large majority of SNF residents receive therapy, and their case-
mix group is determined primarily by the number of therapy minutes they receive. CMS assigns
a case-mix index (CMI) to each RUG based on the average cost of a SNF resident in that
payment group. CMS calculates separate CMIs for nursing and therapy services. The CMI is
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multiplied by a base rate to determine payment for each day of care. Figure 1 illustrates how
payment is calculated under RUG-1V. Not shown is the adjustment for geographic differences in
wages. In addition to case-mix adjustment, the Social Security Act also requires that payment
under the SNF PPS be made on a per-diem basis?.

Figure 1: lllustration of RUG-1V Payment
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Since the SNF PPS was implemented, CMS has made several revisions to the payment
system. In 2001, CMS contracted with the Urban Institute to study and develop refinements to
the PPS that would better address medically complex beneficiaries. The Urban Institute’s
primary finding was that the RUG-111 model in use at the time did not adequately account for the
high utilization of non-therapy ancillary (NTA) services of residents who receive rehabilitation
and extensive services. Based on this finding, CMS in 2006 implemented the RUG-53
classification, which incorporated nine additional case-mix groups in the new Rehabilitation Plus

! Health Care Financing Administration (HCFA), Department of Health and Human Services (HHS), “Medicare
Program; Prospective Payment System and Consolidated Billing for Skilled Nursing Facilities,” Federal Register 63
no. 91 (May 12, 1998): 26252-26316, https://www.gpo.gov/fdsys/pka/FR-1998-05-12/pdf/98-12208.pdf.
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Extensive Services category. In 2006-07, CMS conducted a new staff time study, the Staff Time
and Resource Intensity Verification Project (STRIVE), to develop more comprehensive revisions
to the payment system. Notable changes in the resident classification system, developed using
the STRIVE data, included the addition of new RUGSs, changes in the allocation of therapy
minutes administered to multiple patients at once (concurrent therapy), and modifications to the
scale used to measure activities of daily living (ADL) 2. CMS published the final regulations
establishing the revised payment model, RUG-1V, in August 2009. The new resident
classification was effective as of fiscal year (FY) 2011.

Refinements to SNF PPS Can Improve Payment Accuracy

As noted above, for a large majority of SNF residents, payment is determined primarily
by the number of therapy minutes they receive. This payment model does not fully consider the
wide range of clinical characteristics that influence the relative resource use of SNF residents.
Strengthening the relationship between payment and clinical characteristics promotes payment
accuracy by providing the resources necessary to meet the care needs of a diverse range of
patient types. Researchers have recommended two key reforms to improve payment accuracy
and strengthen incentives to provide an appropriate level and quality of care:

Q) Remove therapy minutes as a determinant of payment and create a new therapy
payment model in which payment is linked to differences in clinical
characteristics® 4,

(i) Create a separate payment component for NTA services, using resident
characteristics to predict utilization of these services® 8.

2 Eby, Jean, Dane Pelfrey, Kathy Langenberg, Brant Fries, Robert Godbout, David Maltiz, and David Oatway,
“Staff Time and Resource Intensity Verification Project Phase I1,” lowa Foundation for Medical Care, University of
Michigan, Stepwise Systems, CareTrack Systems, Baltimore, MD (2011), https://www.cms.gov/Medicare/Medicare-
Fee-for-Service-Payment/SNFPPS/TimeStudy.html.

3 Carter, Carol, Bowen Garrett, and Doug Wissoker, “Reforming Medicare Payments to Skilled Nursing Facilities to
Cut Incentives for Unneeded Care and Avoiding High-Cost Patients,” Health Affairs, 31 (2012), 1303-1313,
content.healthaffairs.org/content/31/6/1303.long.

4 Carter, Carol, Bowen Garrett, and Doug Wissoker, “The Need to Reform Medicare’s Payments to Skilled Nursing
Facilities is as Strong as Ever,” Urban Institute, Medicare Payment Advisory Commission (2015),
http://www.urban.org/sites/default/files/publication/39036/2000072-The-Need-to-Reform-Medicare-Payments-to-
SNE.pdf.

5 Carter, Carol, Bowen Garrett, and Doug Wissoker, “Reforming Medicare Payments to Skilled Nursing Facilities
to Cut Incentives for Unneeded Care and Avoiding High-Cost Patients,” 1303-1313.

6 Carter, Carol, Bowen Garrett, and Doug Wissoker, “The Need to Reform Medicare’s Payments to Skilled Nursing
Facilities is as Strong as Ever.”
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Resident Classification System, Version | (RCS-I)

This section describes Acumen’s recommendations, including an overview of the RCS-I
reimbursement model, how payment would be calculated under RCS-1, and determinants of
payment for each recommended payment component.

Overview

Based on extensive investigations of the relationship between resident characteristics and
utilization of SNF resources, Acumen developed a new, comprehensive reimbursement model,
the Resident Classification System, Version | (RCS-I). RCS-I consists of the following four
case-mix-adjusted payment components:

e PT/OT: covers utilization of physical therapy (PT) and occupational therapy
(OT)

e SLP: covers utilization of speech-language pathology (SLP) services

e Nursing: covers utilization of nursing services and social services

e NTA: covers utilization of non-therapy ancillary (NTA) services

Additionally, RCS-1 would also maintain the existing non-case-mix component to cover
utilization of SNF resources that do not vary according to resident characteristics. These five
components are shown in Figure 2. For two of the case-mix-adjusted components, PT/OT and
NTA, RCS-I includes variable per-diem payment adjustments that modify payment based on
changes in utilization of these services over the course of a stay.
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Figure 2: Resident-Centered Care Under RCS-I
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Calculation of Payment Under RCS-I

Similar to the current RUG-1V model, per-diem payment under RCS-1 would be
determined by two primary factors: base rates that correspond to each component of payment
discussed above and CMIs that correspond to each payment group. Each resident would be
classified into a resident group for each of the four case-mix-adjusted components. The base rate
for each case-mix-adjusted component would be multiplied by the CMI corresponding to the
assigned resident group. Additionally, as noted above, separate adjustments would be applied to
each resident’s PT/OT and NTA payments depending on the day of the stay. Figure 3 illustrates
how payment for a given day of SNF care would be calculated for a resident. Not shown is the
adjustment for geographic differences in labor costs.
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Figure 3: lllustration of Payment under RCS-I
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Determinants of Payment Under RCS-I

Table 1 shows the determinants of payment for each case-mix-adjusted component in
RCS-1. The non-case-mix component is not shown, as it is not dependent on resident
characteristics. As shown, PT/OT payment would be based on diagnostic information from the
prior inpatient stay, cognitive status, and functional status. SLP payment would be based on
diagnostic information from the prior inpatient stay, cognitive status, SLP-related comorbidities,
and the presence of a swallowing disorder or a mechanically altered diet. Nursing payment
would be based on clinical information from the SNF stay, extensive services received, the
presence of depression, and restorative nursing services received. NTA payment would be based
on the presence of comorbidities and extensive services received. Both NTA and PT/OT
payments would also vary based on the point in the stay.
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Table 1: Determinants of Payment in RCS-I
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Advantages of RCS-|

RCS-I incorporates the two major recommendations from the research community and

the Medicare Payment Advisory Commission (MedPAC): it removes therapy minutes as the
basis for therapy payment and it establishes a separate case-mix-adjusted component for NTA
services. Table 2 summarizes the key advantages of RCS-I.
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Table 2: Summary of RCS-I

Advantages of RCS-I

Removes therapy minutes as the basis for therapy payment

Establishes separate case-mix-adjusted component for NTA services, thereby improving targeting of resources to
medically complex beneficiaries and increasing payment accuracy for these services

Enhances payment accuracy for nursing services by making nursing payment dependent on a wide range of clinical
characteristics (as originally contemplated in RUG-IV) rather than being primarily a function of therapy minutes and
ADL scores

Improves targeting of resources to beneficiaries with diverse therapy needs by dividing therapy component into two
separate case-mix-adjusted components: PT/OT and SLP

Provides additional resources to facilities for treating potentially vulnerable populations, including beneficiaries with
the following characteristics: high NTA utilization, extensive services (ventilator, respirator, or infection isolation),
dual enrollment in Medicare and Medicaid, end-stage renal disease (ESRD), longer qualifying inpatient stays,
diabetes, wound infections, and 1V medication

Enhances payment accuracy for all SNF services by: (1) basing payment for each component on predicted resource
utilization associated with clinically-relevant resident characteristics and (2) introducing variable per-diem payment
adjustments to track changes in resource use over a stay

Promotes simplicity and transparency by: (1) using only the most important predictors of resource utilization to set
payment for each component, (2) largely maintaining the current model of resident classification for nursing
payment, and (3) implementing a simple variable per-diem schedule

Promotes consistency with other Medicare and post-acute payment settings by basing resident classification on
objective clinical information while minimizing the role of service provision in determination of payment
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ADL Activities of daily living

AIDS Acquired Immune Deficiency Syndrome
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ASHA American Speech-Language-Hearing Association

BBA Balanced Budget Act of 1997, Pub. L. 105-33

BBRA Medicare, Medicaid, and SCHIP Balanced Budget Refinement Act of 1999, Pub.
L. 106-113
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BIPA Medicare, Medicaid, and SCHIP Benefits Improvement and Protection Act of
2000, Pub. L. 106-554
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CARE Continuity Assessment Record and Evaluation

CART Classification and regression trees

CASPER Certification and Survey Provider Enhanced Reporting
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CCN CMS Certification Number
CCR Cost-to-charge ratio

CFR Code of Federal Regulations
CFS Cognitive Function Scale
CMI Case-mix index

CMS Centers for Medicare & Medicaid Services
COoT Change of Therapy

CPS Cognitive Performance Scale
CWF Common Working File
ESRD End-stage renal disease

SNF Payment Models Research Technical Report | Acumen, LLC 1



FES Fee-for-service

FR Federal Register
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HHS U.S. Department of Health and Human Services
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ICD-10 International Classification of Diseases, 10" Revision
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IPPS Inpatient prospective payment system
IRF Inpatient Rehabilitation Facility
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v Intravenous
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LTC Long-term care
LTCH Long-term care hospital

MACRA Medicare Access and CHIP Reauthorization Act of 2015, Pub. L. 114-10

MAP Measures Application Partnership
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MDS Minimum data set

MedPAC Medicare Payment Advisory Commission
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MMA Medicare Prescription Drug, Improvement, and Modernization Act of 2003, Pub.
L. 108-173
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MS-DRG Medical Severity-Diagnosis Related Group
NAICS North American Industry Classification System
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NF Nursing facility
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NTA Non-therapy ancillary

OASIS Outcome and Assessment Information Set

OES Occupation and Employment Survey

OIG The Office of the Inspector General, U.S. Department of Health and Human
Services
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OMB Office of Management and Budget

OMRA Other Medicare Required Assessment

oT Occupational therapy

PAC Post-acute care
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1 INTRODUCTION

This report introduces a comprehensive alternative to the current resident classification
model (case-mix adjustment) within the skilled nursing facility (SNF) prospective payment
system (PPS). The current payment model for residents of SNFs in Medicare Part A-covered
stays classifies residents into clinically relevant groups for the purpose of determining how much
Medicare will reimburse SNF facilities for the costs of providing care. Acumen developed an
alternative classification for SNF residents in Medicare Part A-covered stays pursuant to a
contract with the Centers for Medicare & Medicaid Services (CMS) (Contract No. HHSM-500-
2011-000121). CMS originally contracted with Acumen on 9/20/2012 to identify and evaluate
possible alternatives to the existing SNF PPS therapy reimbursement model. In a subsequent
contract modification (effective 9/9/2014), the scope of the project was expanded to develop
alternatives to the SNF PPS case-mix adjustment methodology in its entirety. (Case-mix
adjustment adjusts Medicare payments to facilities based on characteristics of the resident for
whom care was provided.)

Since 1998, Medicare has paid for services provided by SNFs under the Medicare Part A
benefit on a per diem basis through the SNF PPS. Various experts and researchers have
recommended fundamental changes to the reimbursement model. These organizations include
the Medicare Payment Advisory Commission (MedPAC)’, the Office of the Inspector General
(OIG) within the U.S. Department of Health and Human Services®, and the Urban Institute,
which was commissioned by CMS to study the SNF reimbursement model and present options to
improve the model®. These organizations recommend a new payment model that links payment
to clinical characteristics. They attribute the increasing volume of therapy services billed to
Medicare by SNFs to the current therapy reimbursement model, which strongly incentivizes
therapy provision®®. Additionally, their research indicates that the current nursing
reimbursement model does not appropriately account for variation in the utilization of non-
therapy ancillary (NTA) services. Building on these findings in the Medicare payment literature,
Acumen conducted extensive quantitative and qualitative analyses to develop a comprehensive
alternative payment model that addresses concerns with the current therapy reimbursement

" Medicare Payment Advisory Commission, “Report to the Congress: Reforming the Delivery System,”
Washington, DC: 2008, http://www.medpac.gov/documents/jun08_entirereport.pdf.

8 Office of the Inspector General, U.S. Department of Health and Human Services, “Inappropriate Payments to
Skilled Nursing Facilities Cost Medicare More Than a Billion Dollars in 2009,” Washington, DC: 2012,
https://oig.hhs.gov/oei/reports/oei-02-09-00200.pdf.

® Liu, Korbin, Bowen Garrett, Sharon Long, Stephanie Maxwell, Yu-Chu Shen, Douglas Wissoker, Brant Fries, et
al, “Final Report to CMS: Options for Improving Medicare Payment for Skilled Nursing Facilities,” Urban Institute,
University of Michigan, University of Colorado Health Sciences Center, and Harvard University, Baltimore, MD
(2007), http://www.urban.org/sites/default/files/alfresco/publication-pdfs/411526-Options-for-Improving-Medicare-
Payment-for-Skilled-Nursing-Facilities.pdf.

10 Medicare Payment Advisory Commission, “Report to the Congress: Reforming the Delivery System.”
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model, improves targeting of resources to medically complex beneficiaries (i.e., those with high
NTA utilization), and enhances payment accuracy system-wide.

This report begins by summarizing Acumen’s activities during the base year of the
contract and during the subsequent option period. It then describes the steps Acumen followed
to develop the comprehensive alternative payment model, including identifying a study
population, creating dependent variables to measure resident resource utilization, selecting
clinical characteristics predictive of resource use, and conducting regression analyses to build
payment groups. Lastly, the report presents the recommended payment groups, estimated
payment weights, additional recommendations to improve the payment system, and the results of
related analyses.

1.1 Base Year Activities

As discussed above, CMS initially contracted with Acumen to identify and evaluate
possible alternatives to the existing therapy reimbursement model for the SNF PPS. Although
the scope of the project was later expanded to develop a comprehensive alternative
reimbursement model, the first year of the contract focused exclusively on the therapy
component.

In the base year, which ran from September 2012 to September 2013, Acumen followed a
four step process to begin exploring changes to therapy reimbursement. First, Acumen
conducted an environmental scan and stakeholder outreach to gather information about the
existing therapy reimbursement model and possible alternative payment approaches. The
environmental scan drew on evaluations of the SNF PPS therapy reimbursement model in the
academic literature, unpublished government documents, and reports from government-affiliated
and non-governmental organizations such as MedPAC and the Urban Institute. Stakeholder
outreach consisted of a listening session and the solicitation of public comments through a CMS
email inbox. Acumen used these outreach strategies to identify strengths and areas for
improvement in the existing payment system. The environmental scan and stakeholder outreach
informed future research into alternatives to the existing therapy reimbursement model.

Second, Acumen identified areas for future research to support the development of an
alternative therapy payment model. Acumen identified gaps in the existing literature, as well as
data limitations that could potentially hinder efforts to develop and implement an alternative
therapy payment model. To address these gaps in the literature and data limitations, Acumen
proposed two groups of potential analyses. The first group would support the development of a
resident classification model for SNF therapy payment based on clinical characteristics. The
second group would support changes to the payment unit for SNF therapy services.
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Third, Acumen drew on information obtained through the prior steps to evaluate a broad
range of considerations for the development of an alternative therapy payment model including:

* payment unit choices,

« therapy case-mix adjustment options,
» data sources, and

* pricing adjustments.

Within each of these broad categories, Acumen evaluated alternatives based on their impact
within the SNF setting, impact across settings, and feasibility of implementation.

Finally, based on these analyses, Acumen determined that four broad candidate payment
concepts could be constructed for therapy payment. Acumen selected concepts that represent
fundamentally different approaches to paying for SNF therapy services. The four evaluated
alternatives included: a resident characteristics model, a resident characteristics model blended
with a resource-based pricing adjustment (the hybrid model), a fee schedule, and a competitive
bidding model. Examples of a resource-based adjustment include an outlier payment for
residents whose costs of care exceed the costs predicted by the resident characteristics model and
a variable per diem pricing adjustment that may increase or decrease payments over a resident’s
stay based on evidence of how costs vary across a stay. Acumen evaluated each payment
concept according to six criteria:

(i) Improves payment accuracy for SNF services

(if) Improves incentives to provide the appropriate level of care for individuals
(iii) Feasible to implement in the short-to-medium term

(iv) Minimizes start-up and ongoing implementation costs for CMS

(v) Minimizes burden on stakeholders

(vi) Reduces impacts on or improves consistency with other settings and payers

After analyzing each of the concepts in relation to the criteria, Acumen decided to further
investigate the resident characteristics model and the hybrid model in the next stage of the
project. A report that summarizes Acumen’s activities and recommendations during the base
year of the contract may be found online here: Base Year Summary Report.

1.2 Option Period Activities

In Option Periods 1 and 2 of this project, which began September 2013 and runs until
September 2017, the project scope was expanded to investigate improvements to all case-mix-
adjusted components of the SNF PPS and develop a fully implementable alternative payment
model based on the payment approaches selected for further exploration during the base year.
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Additionally, Acumen facilitated multiple opportunities for experts and stakeholders to provide
feedback on the alternative payment model and used this feedback to make further improvements
to the alternative payment model.

First, Acumen converted the payment approaches selected for further investigation during
the base year into a fully implementable payment model. This process included creating
dependent variables, selecting independent variables, and testing the relationship between the
independent and dependent variables via regression modeling. Acumen followed these steps for
each component in the alternative resident classification (the process to develop the nursing
component was somewhat different, as described in Section 3.6). Determinants of payment were
selected based on clinical input, literature reviews, statistical evidence, and expert and
stakeholder input. Acumen then created payment groups using selected resident characteristics
that were good predictors of resource utilization, aligned with clinical logic and input, and
maintained the simplicity necessary for an operational payment system.

Second, to take advantage of the expertise of researchers in Medicare payment policy as
well as clinicians and health care providers in the SNF setting, Acumen facilitated a series of
opportunities for these individuals to provide feedback on improvements to the SNF PPS. The
first of these opportunities was a technical expert panel (TEP) held in February 2015 that focused
on alternative therapy payment models. The second opportunity was a November 2015 TEP
focused on alternative models for nursing payment. A third TEP focusing on overall
improvements to the payment model was held in June 2016. A fourth TEP presenting a
preliminary version of Acumen’s alternative resident classification took place in October 2016.
In addition to convening this series of TEPs, Acumen solicited feedback via a project inbox and
obtained expert and stakeholder input on specific areas of research following the TEPs and
during the analytical process. Acumen compiled the recommendations received in these forums
and used the feedback to generate new analyses and make further refinements to the
recommended payment model. Summaries of the content, discussion, and recommendations
from the four TEPs can be found at the following links:

Alternative Therapy Payment Models TEP Summary Report

Alternative Nursing Payment Models TEP Summary Report

Overall SNF Payment TEP Summary Report

Alternative Payment Model TEP Summary Report
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2 BACKGROUND ON SNF PPS

This section provides background on the SNF PPS, including a description of the cost-
based payment system that preceded the SNF PPS, the development and key features of the PPS,
the 2006-07 staff time study which developed refinements to the PPS, and areas for improvement
within the payment system.

2.1 Cost-Based Payment System

Prior to implementation of the SNF PPS, Medicare payment for SNFs was based on
retrospective cost reimbursement. Facilities received payment for three major categories of
costs: routine, ancillary, and capital. Routine costs were associated with services included by the
provider in a daily service charge. These included nursing, minor medical supplies, social
services, and the use of certain facilities and equipment which did not entail separate charges.
Ancillary costs covered specialized services, including therapy, drugs, and laboratory services,
that were associated with individual patients. Capital costs encompassed land, facilities,
equipment, and interest associated with financing these purchases!!. Under the pre-PPS payment
system, Medicare reimbursed SNF facilities for routine costs (including room and board and
nursing) up to specified limits. Reimbursement for ancillary costs was not limited, resulting in
weak incentives for facilities to mitigate these costs?. Despite limitations on routine costs,
Medicare spending on SNFs rose faster than spending in many other areas of Medicare in the
1990s, leading to calls for adoption of a PPS®2,

2.2 SNF Prospective Payment System
This section describes the initial development and key elements of the SNF PPS.

2.2.1 Establishment of the SNF PPS

In the Balanced Budget Act of 1997, Congress amended the Social Security Act to
require the Secretary of Health and Human Services to establish a SNF PPS by July 1, 1998.
The PPS was designed to include all SNF services covered under Medicare Part A except for
approved educational activities. The revisions to the Social Security Act set the formula for
determining Medicare payment rates to SNFs and required the rates to be adjusted for geographic
cost differences as well as case mix (i.e., differences in each facility’s patient population). A
case-mix-adjusted PPS attempts to predict the cost to treat patients based on their clinical

11 Health Care Financing Administration (HCFA), Department of Health and Human Services (HHS), “Medicare
Program; Prospective Payment System and Consolidated Billing for Skilled Nursing Facilities,” 26252-26316.

2 U.S. Government Accountability Office, 2002a, “Skilled Nursing Facilities: Medicare Payments Exceed Costs for
Most but Not All Facilities,” GAO-03-183, Washington, DC, 2002, http://www.gao.gov/assets/240/236797.pdf.

13 Medicare Payment Advisory Commission (MedPAC), “Report to the Congress: Medicare Payment Policy,”
Washington, DC: 2002, http://www.medpac.gov/docs/default-source/reports/Mar02_Entire report.pdf.
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characteristics, services utilized, or other factors indicative of resource use. For example, a
resident with more dependence to perform activities of daily living would be expected to require
greater nursing resources than a more independent resident, resulting in a higher nursing
payment to the facility treating this beneficiary. Prior to the adoption of the Medicare SNF PPS,
states had developed more than 25 case-mix models for Medicaid patients treated in nursing
facilities. The Health Care Financing Administration (renamed the Center for Medicare &
Medicaid Services in 2001), also funded a multi-state demonstration beginning in 1989 to test a
Medicare PPS and quality monitoring system for nursing homes across several states'*. In
addition to case-mix adjustment, the Social Security Act also requires that payment under the
SNF PPS be made on a per-diem basis.

2.2.2 SNF Base Rates

For the two case-mix adjusted components of payment (therapy and nursing), payment is
calculated by multiplying the base rate for each component by the case-mix index for a resident’s
case-mix group. SNF base payment rates are based on mean SNF costs for a base year, FY
1995, updated for inflation to the initial period of the SNF PPS (July 1, 1998 to September 30,
1999), and adjusted for facility-level differences in case mix and geographic variation in wages.
The original base rates were based on cost report data from hospital-based and freestanding
SNFs. Allowable costs used to calculate base rates included routine, ancillary, and capital-
related costs for SNF services provided under Part A, as well as an estimate of amounts payable
under Part B for covered SNF services provided in FY 1995 to SNF residents receiving Part A
services.

CMS publishes updated per-diem federal rates in the Federal Register every year before
August 1 preceding the fiscal year in which the rates will be implemented. Rates are updated for
inflation each year after the initial period using the SNF Market Basket Index (MBI). Rates are
published for four separate components of SNF payments, with both urban and rural rates issued
for each component:

Q) nursing case-mix, which includes costs for nursing, social services, and non-
therapy ancillary costs (e.g., drugs);

(i) therapy case-mix, which includes physical, occupational, and speech-language
pathology;

(i) non-case-mix therapy, which includes therapy-related costs for patients not placed
in a therapy classification group (e.g., evaluation for therapy);

1% Health Care Financing Administration (HCFA), Department of Health and Human Services (HHS), “Medicare
Program; Prospective Payment System and Consolidated Billing for Skilled Nursing Facilities,” 26253-26254.
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(iv)  aseparate non-case-mix component, which includes all other costs (e.g., room
and board).

The nursing case-mix and therapy case-mix components are adjusted for resident
characteristics, as described in the next section. The non-case-mix therapy and non-case-mix
components do not vary with resident characteristics.

2.2.3 Case-Mix Adjustments

As noted above, the Social Security Act requires SNF payments to be case-mix adjusted
for expected differences in resident resource use based on residents’ clinical characteristics,
services utilized, or other factors indicative of resource use. To achieve this, CMS constructed a
classification model that grouped residents with similar expected resource utilization, and
calculated case-mix indexes, or payment weights, for each group. CMS conducted studies in
1995 and 1997 to measure nursing and therapy minutes provided per resident. These studies
included 12 states, 154 SNFs, and 2,900 SNF residents. Researchers identified three primary
predictors of cost for SNF residents—clinical characteristics, the level of assistance required to
perform activities of daily living, and skilled services received (e.g., rehabilitation, extensive
services, or IV medication)—and based the resident classification model on these characteristics.
At the time of the SNF PPS implementation, SNF facilities were required to use the Minimum
Data Set (MDS) assessment tool to assign residents to one of 44 resource utilization groups
(RUGS) in the RUG-III classification model. CMS assigned a case-mix index (CMI) to each
RUG based on the average cost of a SNF resident in that payment group. For example, a
resident with a CMI of 1.5 would be expected to be 1.5 times as costly as the average resident.
The facility treating that resident would receive a per diem payment 1.5 times the base rate for
that fiscal year. CMS calculates separate CMIs for nursing and therapy services®®.

2.3 Refinements to the SNF PPS

As discussed in the FY 2006 proposed rule!®, following implementation of the SNF PPS,
concerns arose that the transition to a prospective payment system could limit access for
medically complex beneficiaries. In the Medicare, Medicaid, and SCHIP Balanced Budget
Refinement Act of 1999 (BBRA), Congress enacted various temporary payment adjustments in
response to these concerns, including a 20% increase in per diem rates for 12 complex medical
groups in the RUG-III classification. These payment adjustments were to be in place only until
CMS refined the resident classification model to better account for medically complex

15 1bid., 26256-26268.

16 Centers for Medicare & Medicaid Services (CMS), Department of Health and Human Services (HHS), 2005b,
“Medicare Program; Prospective Payment System and Consolidated Billing for Skilled Nursing Facilities for FY
2006,” Federal Register 70 no. 96 (May 19, 2005): 29070-29162, https://www.gpo.gov/fdsys/pkg/FR-2005-05-
19/pdf/05-9934.pdf.
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beneficiaries. In 2001, CMS contracted with the Urban Institute to study and develop such
refinements. The Urban Institute’s primary finding was that the RUG-I11 model in use at the
time did not adequately account for the high NTA utilization of residents who receive both
rehabilitation and extensive services. Based on this finding, CMS in 2006 implemented the
RUG-53 classification, which incorporated nine additional case-mix groups in the new
Rehabilitation Plus Extensive Services category.

2.4 The STRIVE Study

CMS stated in the FY 2006 proposed rule that the changes to the resident classification
implemented that year were not intended to represent comprehensive changes to the case-mix
model. This effort began with a new staff time measurement study conducted in 2006-07. A
team of researchers measured staff time provided to residents at 205 SNFs in 15 participating
states. Researchers documented clinical characteristics and the minutes of nursing and therapy
staff time received by each resident in the study population. The staff time minutes were
weighted to account for differences in wages for various SNF staff. The Staff Time and
Resource Intensity Verification Project (STRIVE) determined that the RUG-111 model then in
place predicted resident costs reasonably well. Therefore, STRIVE researchers decided to refine
the existing classification model, rather than developing an entirely new one.

Using the data derived from the time measurement study, researchers built on the RUG-
I11 model to develop RUG-1V, which incorporated notable changes to resident classification in
SNFs. Changes included the addition of new RUGs, modifications in the allocation of therapy
minutes administered to multiple patients at once (concurrent therapy), and updates to the scale
used to measure activities of daily living (ADL). See Figure 15 in the Appendix for a summary
of the resident classification process under RUG-IV, which has been in place until now. These
changes also required updates to the MDS assessment tool. Researchers compared RUG-IV to
the original classification model and determined that RUG-IV better explained variation in costs
across SNF residents, created more homogenous resident groups, and displayed wider variation
in case-mix weights (suggesting better incentives to serve high-cost residents). However, the
STRIVE study also suffered from notable shortcomings, including methodological flaws in the
collection of therapy minutes, small sample sizes for certain resident groups used to generate
CMls, and the retention of various measures of service provision as determinants of payment.
The STRIVE researchers adjusted for counterintuitive results produced by small sample sizes by
smoothing staff time estimates to produce CMIs consistent with clinical expectations. CMS
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published the final regulations establishing RUG-IV in August 20097, The new resident
classification was effective as of FY 2011.

2.5 Areas for Improvement in the SNF PPS

Under RUG-1V, a majority of residents receive therapy, and the number of therapy
minutes received is the primary determinant of both therapy and nursing payment. (See Table 88
in the Appendix showing the frequency of stays for each RUG in RUG-IV.) This payment
model overlooks the wide range of clinical characteristics that influence the relative resource use
of SNF residents. Strengthening the relationship between payment and clinical characteristics
promotes payment accuracy by providing the resources necessary to meet the care needs of a
diverse range of resident types. Researchers have recommended two key reforms to improve
payment accuracy and strengthen incentives to provide an appropriate level and quality of care:

Q) Remove therapy minutes as a determinant of payment and create a new therapy
payment model in which payment is linked to differences in clinical
characteristics®® %°,

(i) Create a separate payment component for NTA services, using resident
characteristics to predict utilization of these services?® 2.

17 Eby, Jean, Dane Pelfrey, Kathy Langenberg, Brant Fries, Robert Godbout, David Maltiz, and David Oatway,
“Staff Time and Resource Intensity Verification Project Phase 11,” lowa Foundation for Medical Care, University of
Michigan, Stepwise Systems, CareTrack Systems, Baltimore, MD (2011), https://www.cms.gov/Medicare/Medicare-
Fee-for-Service-Payment/SNFEPPS/TimeStudy.html.

18 Carter, Carol, Bowen Garrett, and Doug Wissoker, “Reforming Medicare Payments to Skilled Nursing Facilities
to Cut Incentives for Unneeded Care and Avoiding High-Cost Patients,” Health Affairs, 31 (2012), 1303-1313,
content.healthaffairs.org/content/31/6/1303.long.

19 Carter, Carol, Bowen Garrett, and Doug Wissoker, “The Need to Reform Medicare’s Payments to Skilled Nursing
Facilities is as Strong as Ever,” Urban Institute, Medicare Payment Advisory Commission (2015),
http://www.urban.org/sites/default/files/publication/39036/2000072-The-Need-to-Reform-Medicare-Payments-to-
SNE.pdf.

20 Carter, Carol, Bowen Garrett, and Doug Wissoker, “Reforming Medicare Payments to Skilled Nursing Facilities
to Cut Incentives for Unneeded Care and Avoiding High-Cost Patients,” 1306.

2L Carter, Carol, Bowen Garrett, and Doug Wissoker, “The Need to Reform Medicare’s Payments to Skilled Nursing
Facilities is as Strong as Ever.”
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3 RESIDENT CLASSIFICATION SYSTEM I (RCS-I)

This section describes the methodology used to develop RCS-I and the results of
Acumen’s analysis.

3.1 Data and Methods

The analysis of SNF payment alternatives began with the identification of a study
population. The first step in this process was to select a study window, described in
Section 3.1.1. After defining the study window, Acumen constructed stays from SNF claims,
described in Section 3.1.2. Acumen then applied a series of restrictions to ensure: 1) stays could
be matched to other sources of resident and provider information (Section 3.1.3), and inaccurate,
invalid, or irrelevant data (e.g., not pertaining to a SNF resident in a Medicare Part A stay) was
excluded (Section 3.1.4).

3.1.1 Year of Data Used for Analyses

The study window uses stays with admissions in fiscal year (FY) 2014 for three reasons.
First, this data reflects the most recent data available to Acumen at the time that research to
develop a comprehensive alternative payment model began. Second, the assessment data in that
period corresponds to version 3.0 of the Minimum Data Set (MDS), which is the same version
that is currently in place. Finally, policy changes such as the introduction of the Change-of-
Therapy (COT) assessment and the Other Medicare Required Assessment (OMRA), as well as
changes to the allocation of group and concurrent therapy minutes, occurred prior to FY 2014.
Therefore, FY 2014 data should reflect any changes in care practices related to these
modifications in payment policy. Although the primary study population was created from FY
2014 data, data from prior years was used for specific investigations, including identifying
certain chronic conditions and examining changes in resident characteristics over time.

3.1.2 Constructing SNF Stays

This section describes the data sources and methods Acumen used to construct SNF stays
from claims. Acumen used Medicare Parts A and B claims from the CMS Common Working
File (CWF). CWF data was downloaded weekly from CMS mainframes and then processed
according to CMS final action rules. Acumen worked with this final-action data, which
describes final payments to providers transacted up to the date of the download. The primary
claims data used for the analyses are SNF claims. SNF claims are identified with Type of Bill
(TOB) 21X, while hospital swing bed providers (also part of our population) use TOB 18X?2.
SNF claims were used to identify Medicare Part A stays paid under the SNF PPS. Acumen

22 Centers for Medicare & Medicaid Services (CMS), Department of Health and Human Services (HHS), 20164,
“Chapter 6: SNF Inpatient Part A Billing and SNF Consolidated Billing,” Medicare Claims Processing Manual,
http://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/clm104c06.pdf.
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constructed Part A stays by linking claims that share the same beneficiary identifier, facility
CMS Certification Number (CCN), and admission date. Information from the claims, including
resource utilization groups (RUGS), payment, charges, diagnoses, and assessment dates, were
aggregated across a stay. Stays created from SNF claims were then linked to other Medicare
claims data and assessment data using beneficiary identifiers.

Acumen applied a series of restrictions to the study population to ensure that all stays
included in the study population are associated with Medicare beneficiaries receiving Part A
benefits in a SNF. Table 3 lists the restrictions. The first three restrictions (1.1 to 1.3) ensure
that all stays are enrolled exclusively in Medicare Part A throughout the stay. Restrictions 1.4
through 1.6 restrict the population to stays that occurred within a SNF and are associated with a
Medicare payment.

Table 3: Medicare Part A Payment Restrictions

Medicare Part A Payment Restrictions

1.1 |Stay does not have any Part C encounter claims

1.2 |Beneficiary is continuously enrolled in Part A throughout stay

1.3 |Beneficiary did not transfer from Part C to Part A during stay

1.4 |Stay only has PPS claims

1.5 |Stay has positive utilization days

1.6 [Stay has positive Medicare payment

3.1.3 Matching Stays to Other Sources of Information

The next step in building our study population was matching the SNF stays to various
sources of resident and provider information. Matching stays to the prior inpatient claim and
overlapping MDS assessments was necessary to be able to conduct analyses linking cost
information to resident characteristics. Matching to provider information was necessary to
access cost report and wage index data to accurately estimate beneficiary costs. In later stages of
the analysis, provider information was used to assess the impact of RCS-1 on various types of
providers. To enable matching, Acumen applied a series of restrictions to the study population.

Table 4 lists the restrictions used for matching. Items 2.1 to 2.6 enable matching of stay-
level cost data to sources of resident and provider information. Item 2.1 requires the SNF stays
in the population to have a qualifying inpatient stay. Acumen used the first non-missing pair of
QLFYFROM and QLFYTHRU dates on the beneficiary’s claims to form the SNF stay’s
qualifying inpatient window. The beneficiary’s inpatient stay can be matched to the SNF stay if
the inpatient stay overlaps with the qualifying window, or if the inpatient stay through date falls
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within 60 days prior to the SNF admission date. Item 2.2 restricts the population to stays with
provider information by matching the stay to the Certification and Survey Provider Enhanced
Reports (CASPER) data using the provider’s CCN, or if a provider cannot be found in CASPER,
by matching the stay to a provider in the POS database. If a swing bed facility cannot be found
in CASPER or the POS database using the swing bed CCN, we use the corresponding hospital
CCN to locate the facility in CASPER or the POS database and match the provider information
associated with that hospital to the stay. Item 2.3 ensures that only stays with a matching MDS
5-day assessment are included. Acumen matched MDS assessments to their corresponding SNF
claims using the specific Health Insurance Prospective Payment System (HIPPS) code that
appears on both documents. Item 2.4 requires that every non-default assessment indicator in the
HIPPS code on claims can be matched to an MDS assessment. Acumen then ordered the
assessments by reference date and imposed restrictions 2.5 and 2.6 to ensure that each stay had a
correctly ordered and complete series of matched assessments.

Items 2.7 and 2.8 enable estimation of resident costs. Calculating costs requires four
elements: charges reported on SNF claims, cost-to-charge ratios (CCRs) from cost reports, each
region’s wage index, and the annual labor share (the last two elements are required to standardize
costs). Charges for each stay and the annual labor share are always available in the claims and
the SNF PPS final rule, respectively. However, if any of the other two elements is missing, stay
costs cannot be calculated. Items 2.7 and 2.8 are two additional matching restrictions used to
ensure that the stay’s costs can be converted from charges on claims using the CCR on the cost
report, and that the calculated costs can be standardized by removing geographic differences
using the wage index and labor share.

Table 4: Matching Restrictions

Matching Restrictions

2.1  Stay can be matched to qualifying inpatient stay

2.2 Provider of stay can be found in CASPER or POS

2.3 One 5-day MDS assessment is matched to the stay

2.4 All non-default RUGAIs can be matched to their MDS assessment

2.5  Stay does not begin with unscheduled PPS assessment

2.6 Stay does not have any expected scheduled PPS assessment missing

2.7 Acost report can be found for the provider

2.8 The county in which the facility is located has a wage index
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3.1.4 Data Validity Restrictions

After constructing SNF Part A stays and ensuring stays could be matched to other sources
of resident and provider information, Acumen created the final study population by applying data
validity restrictions. Table 5 lists the restrictions in this category. Restrictions 3.1 to 3.7 exclude
stays that contain invalid information (for example, both zero total therapy charges and positive
therapy minutes). Because of the importance of estimating costs in our analysis of payment
alternatives, Acumen imposed additional restrictions (3.8 to 3.13) to ensure the quality of
estimated costs in our analyses. Items 3.8 and 3.9 are restrictions on CCRs from the cost report.
Items 3.10 and 3.11 exclude a stay if any one of the six types of therapy and NTA charges are
unrealistically high. Finally, items 3.12 and 3.13 require stays in the population to have costs of
all three therapy disciplines present to ensure that the calculated total therapy costs are complete
and do not have any component missing, as well as all three types of NTA costs. As shown in

Table 6 the final study population contains 73% of total stays. Acumen compared
resident characteristics of the final study population to those of all stays in terms of gender, age,
ethnicity, Medicaid enrollment, location, ownership, and institution type. The two populations
are similar in most respects, although the study population contains a higher proportion of stays
from for-profit facilities and a lower proportion of stays from swing bed facilities, as shown in
Table 7.

Table 5: Data Validity Restrictions

Validity Restrictions

3.1 Provider of stay is in the 50 states or DC

3.2 Stay has a valid first claim

3.3 Stay does not have a gap between claims

3.4 Stay does not have any overlap with the previous or the next stay of the same beneficiary

3.5 Stay's total utilization days equals the sum of revenue units for all RUGAISs in the claim

3.6 Total utilization days does not exceed 100

3.7 Stay does not have zero total therapy charges and positive therapy minutes at the same time

Each of the stay’s three therapy CCRs (PT, OT, and SLP) falls within the P1-P99 range for
the stay provider

Each of the stay’s three NTA CCRs (Drug, Respiratory, and Other) falls within the P1-P99
range for the stay provider

3.8

3.9

3.10 Each of the stay's three therapy charges does not fall in top 0.01% of charges for all stays

Respiratory and Other NTA charges do not fall in top 0.05% and Drug charges do not fall in

311 top 0.01% of charges for all stays

3.12 All three nominal therapy costs, calculated by charges*CCR, are not missing

3.13 All three nominal NTA costs, calculated by charges*CCR, are not missing
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Table 6: All Study Population Restrictions

S Frequency Cumulative Frequency
# of Stays % of Stays # of Stays % of Stays

- All SNF Stays in FY 2014 2,728,961 100.0% 2,728,961 100.0%
1.1 Stay does not have any Part C encounter claims 2,526,960 92.6% 2,526,960 92.6%
1.2 Beneficiary is continuously enrolled in Part A throughout stay 2,480,592 90.9% 2,479,170 90.8%
1.3 Beneficiary did not transfer from Part C to Part A during stay 2,719,588 99.7% 2,477,487 90.8%
1.4  Stay only has PPS claim(s) 2,638,464 96.7% 2,393,697 87.7%
1.5 Stay has positive utilization days 2,559,829 93.8% 2,325,589 85.2%
1.6 Stay has positive Medicare payment 2,455,509 90.0% 2,323,145 85.1%
2.1 Stay can be matched to qualifying inpatient stay 2,630,366 96.4% 2,281,618 83.6%
2.2 Provider of stay can be found in CASPER or POS 2,728,663 100.0% 2,281,329 83.6%
2.3 One 5-day MDS assessment is matched to the stay 2,417,378 88.6% 2,238,405 82.0%)
2.4 All non-default RUGAISs can be matched to their MDS assessment 2,263,590 82.9% 2,132,610 78.1%
2.5 Stay does not begin with unscheduled PPS assessment 2,598,463 95.2% 2,131,971 78.1%
2.6  Stay does not have any expected scheduled PPS assessment missing 2,576,397 94.4% 2,090,788 76.6%)
2.7 Acost report can be found for the provider 2,720,790 99.7% 2,085,202 76.4%
2.8 The county in which the facility is located has a wage index 2,728,135 100.0% 2,084,411 76.4%
3.1 Provider of stay is in the 50 states or DC 2,728,474 100.0% 2,084,272 76.4%
3.2 Stay has a valid first claim 2,726,895 99.9% 2,083,697 76.4%
3.3 Stay does not have a gap between claims 2,727,025 99.9% 2,083,057, 76.3%
3.4 ;Shts)g:r?]eesbr;(r)]te?ii\ilzr;ny overlap with the previous or the next stay of 2,728,470 100.0% 2,082,898 76.3%
35 gtayésgrsta::] Liﬂzlalf:?;icr): days equals the sum of revenue units for all 2,626,917 96.3% 2,078,809 76.2%
3.6 Total utilization days does not exceed 100 2,728,800 100.0% 2,078,809 76.2%
37 rSr:ﬁnyu?ec;e;tnt?]te t;a;\r/:ezte;rrg etotal therapy charges and positive therapy 2.722.831 99.8% 2074187 76.0%
3.8 E]ae"gl"gglg fgﬁzesfg’:fﬁeﬂ;fgppyrgfﬁ (PT, OT, and SLP) falls within 2,702,543 99.0% 2,053,986 75.3%
39 ol within the PL.POS range for th sy provier | 2691331 oBeW 2035208 74k
310 Eﬁ;%gg ]ng :}?}S/tsa)tgree therapy charges does not fall in top 0.01% of 2.728.423 100.0% 2,034,976 74.6%
312 Qlllsémge nominal therapy costs, calculated by charges*CCR, are not 2,645,948 97.0% 2,013,369 73.8%
313 Qli!s;?nrge nominal NTA costs, calculated by charges*CCR, are not 2,617,584 95.9% 1,985,770 72 8%
- Study Population Stays - - 1,985,770 72.8%
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Table 7: Resident and Provider Characteristics in the Study Population

Stays in
Resident and I_Drgvider values All Stays Study Population
Characteristics
# % # %
All Stays - 2,728,961 100.0% 1,985,770 72.8%
Sex Female 1,663,470 61.0% 1,218,984 61.4%,
Sex Male 1,065,473 39.0% 766,786 38.6%
Age Under 65 285,418 10.5% 208,459 10.5%
Age 65-69 281,892 10.3%) 201,229 10.1%,
Age 70-74 345,941 12.7%| 247,905 12.5%,
Age 75-79 418,569 15.3% 302,767, 15.3%
Age 80-84 494,087 18.1% 359,555 18.1%
Age 85 and older 903,036 33.1% 665,855 33.5%
Race / ethnicity \White 2,302,551 84.4%) 1,674,510 84.3%)
Race / ethnicity Black 306,525 11.2%) 222,239 11.2%
Race / ethnicity Hispanic 44,825 1.6% 33,518 1.7%
Race / ethnicity /Asian 31,535 1.2% 24,181 1.2%
Race / ethnicity North American Native 12,213 0.5% 8,543 0.4%
Race / ethnicity Other 23,568 0.9% 17,159 0.9%
Race / ethnicity Unknown 7,726 0.3% 5,620 0.3%
Medicaid enrollment Not Dually Enrolled 1,745,603 64.0%) 1,274,675 64.2%)
Medicaid enrollment Dually Enrolled 983,340 36.0%) 711,095 35.8%)
Location Urban 2,151,721 78.8%| 1,624,709 81.8%
Location Rural 577,240 21.2% 361,061 18.2%
Census division New England 183,586 6.7% 141,845 7.1%)
Census division Middle Atlantic 394,362 14.5% 283,923 14.3%
Census division East North Central 502,050 18.4% 381,756 19.2%
Census division \West North Central 239,347 8.8% 137,896 6.9%
Census division South Atlantic 556,009 20.4% 422,403 21.3%
Census division East South Central 193,526 7.1% 138,768 7.0%
Census division \West South Central 258,987 9.5% 186,232 9.4%)
Census division Mountain 124,630 4.6% 84,455 4.3%
Census division Pacific 275,977 10.1% 208,492 10.5%
Census division Other 487 0.0% 0 -
Ownership type For profit 1,915,377 70.2% 1,480,699 74.6%
Ownership type Non-profit 678,159 24.9% 445,128 22.4%
Ownership type Government 126,245 4.6%) 59,008 3.0%
Ownership type Unknown 8,882 0.3% 935 0.0%
Institution type Freestanding 2,446,996 89.7% 1,903,073 95.8%

SNF Payment Models Research Technical Report | Acumen, LLC 19



. . Stays in
Resident and E’rgwder values All Stays Study Population
Characteristics

# % # %

Institution type Hospital-Based 167,753 6.2% 73,794 3.7%
Institution type Swing Bed 114,212 4.2% 8,903 0.4%

3.2 Development of the Dependent Variable

This section describes the development of measures of resource use, quality checks of the
data used to develop these measures, and the selection of an appropriate unit of time for the
analysis.

3.2.1 Measures of Resource Use

There are three measures of resource use documented in the current SNF PPS: charges,
costs, and minutes. Therapy minutes provided to each resident are recorded on the MDS
assessments and used to determine classification under RUG-1V. However, minutes are only
recorded for therapy services received, and not for other types of services. Therefore, it is not
possible to use minutes to measure resource use across all types of SNF services. Moreover,
therapy minutes are only recorded for days that fall during the 7-day look-back window
preceding each MDS assessment, so the current data does not document the exact number of
therapy minutes provided each day of a SNF stay, so using minutes as a measure of resource use
presents methodological challenges. Therefore, Acumen focused on charges and costs.

Charges are reported on claims SNF providers submit to Medicare and indicate the
amount facilities charge payers for a service. Charges are documented in the claim’s revenue
centers, so each charge is associated to a specific type of service. Costs are reported on annual
cost reports, which facilities are required to submit to allow final settlement of payment between
CMS and the provider. While charges are recorded on claims and therefore provide resident-
level information, cost reports provide information at the facility level. Cost reports contain
cost-to-charge ratios (CCRs) that allow conversion of charges billed on Medicare claims to costs.
Similar to charges, different CCRs in the cost reports refer to different types of services.
Acumen decided to derive costs from the charges on claims using CCRs on facility cost reports.
This measure of resource use was utilized to develop an alternative reimbursement model. Costs
from charges, as opposed to raw charges, were considered to better reflect differences in relative
resource use across residents because costs are less reflective of differences in the coding of
charges across providers.

Acumen calculated costs separately for the three therapy disciplines and NTA services.
SNF claims report charges for each of three therapy disciplines: physical therapy (PT),
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occupational therapy (OT), and speech-language pathology (SLP). Additionally, cost reports
contain CCRs for each therapy discipline. To calculate therapy costs, Acumen multiplied the
charges from the SNF claims by the CCR from the facility cost report. This procedure was
followed for each discipline to calculate total, PT, OT, and SLP costs for each stay in the study
population. NTA charges are recorded in 132 separate revenue centers on SNF claims.

(Acumen determined which revenue centers are associated with NTA services using a mapping
provided by CMS [see Table 89 in the Appendix].) Acumen multiplied charges recorded in each
of these revenue centers by the corresponding CCRs from the facility-level costs reports to
calculate costs for each NTA revenue center. Acumen then summed across all NTA-related
revenue centers to calculate total NTA costs for a stay.

The final step of calculating costs per day is standardizing costs for geographic wage
differences. To do this, Acumen used the inverse of the formula used in the SNF PPS to adjust
payments to reflect geographic wage differences. Each facility was mapped to its corresponding
core-based statistical area (CBSA), which in turn was mapped to the FY 2014 wage index for
that CBSA. In FY 2014, CMS estimated that 69.545% of SNF costs corresponded to labor, and
therefore adjusted that percentage of SNF PPS payments to reflect geographic differences in
wages. Acumen removed the geographic adjustment applied to the labor portion of costs using
the following formula:

Standardized Cost = Cost from Charges /[(Wage Index * Labor Share) + (1 — Labor Share)]

Estimating nursing costs presented unique challenges. Unlike therapy and NTA charges,
nursing charges are reported on SNF claims as part of routine revenue centers, which does not
permit researchers to isolate nursing charges from routine services. The inclusion of nursing
charges in routine cost centers is confirmed by the literature and the data. The Provider
Reimbursement Manual? states that routine cost centers include “all general nursing services,
including administration of oxygen and related medications, handfeeding, incontinency care, tray
service, enemas, etc.” Claims data support this finding, as the bulk of non-therapy, non-NTA
charges fall in the routine cost centers.

Additionally, Acumen discovered that there was very little variation in routine charges
per day across residents in a given facility, indicating that facilities did not record resident-
specific nursing charges. For example, for each provider, Acumen subtracted the 10" percentile
of charges per day from the 90" percentile of charges per day for three types of charges:
nursing+non-case-mix, therapy, and NTA. As shown in Table 8, for most providers, the
difference across residents between the 90" percentile and 10" percentile of nursing+non-case-

2 Centers for Medicare & Medicaid Services (CMS), Department of Health and Human Services (HHS), The
Provider Reimbursement Manual — Part 1, https://www.cms.gov/requlations-and-guidance/quidance/manuals/paper-
based-manuals-items/cms021929.html.
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mix charges per day was small, particularly compared to the difference for therapy and NTA
charges per day. We also divided the 90" percentile by the 10" percentile for each category of
charges. These ratios, shown in Table 9, indicate that for most providers, there is very little
difference between residents with the highest and lowest nursing+non-case-mix charges. These
findings are consistent with prior research, for example, the Urban Institute’s 2007 final report to
CMS?*. As described in more detail in Section 3.6, because it was not possible to create a
dependent variable for nursing using current data, Acumen used the existing non-rehabilitation
RUGs to classify residents for nursing payment, updating estimates of relative resource use
(nursing case-mix indexes) to reflect the current distribution of residents across the 43 nursing
groups.

Table 8: Provider Variation — Difference between P90 and P10

Within-Provider Difference of Charges per Day: 90th Percentile Minus 10th Percentile
Per Day Charges FIBVIER | o P25 P50 P75 P90
Count
Nursing+Non-case-mix 13,472 $0 $0 $15| $47) $151
Therapy 13,472 $110 $148 $202 $282 $393
NTA 13,472 $69 $105 $158 $238 $348

Table 9: Provider Variation — Ratio of P90 divided by P10*

Within-Provider Ratio of Charges per Day: 90th Percentile Divided by 10th Percentile
Per Day Charges P(r:%‘ﬂgfr P10 P25 P50 P75 P90
Nursing+Non-case-mix 13,472 1.0 1.0 1.]] 1.2 1.6
Therapy 11,953 1.6 19 2.5 3.7 6.2
NTA 12,316 5.2 7.9 11.7] 18.7] 32.3

*This table excludes providers with 0 101 percentile costs because 0 cannot be a denominator.

3.2.2 Data Quality Checks

For each of the dependent variables described above, Acumen conducted investigations
to verify the quality of the data used to construct the dependent variable. To verify the quality of
nursing data, Acumen replicated the methodology followed in the STRIVE study to generate
estimates of nursing resource use for the STRIVE study population (see Section 3.6.2 for a full
description of this methodology). These estimates were very close to those reported by STRIVE
researchers, as shown in Table 93 of the Appendix.

24 Liu, Korbin, Bowen Garrett, Sharon Long, Stephanie Maxwell, Yu-Chu Shen, Douglas Wissoker, Brant Fries, et
al, “Final Report to CMS: Options for Improving Medicare Payment for Skilled Nursing Facilities.”
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For the dependent variables used to develop the three other recommended case-mix
components described in Section 3.3, Acumen explored the validity of costs derived from
charges using two approaches. First, Acumen checked the consistency of reported charges on
the claims and reported charges on the cost report. Providers are required to report Part A SNF
total charges for each cost center on the cost reports. Ideally, the total charges reported for each
cost center on the cost report would match the total charges reported in the related revenue
centers on the claims associated with the cost reporting period. Table 10 below shows that for
PT/OT, SLP, and NTA charges, charges from cost reports and charges from claims are close in
most cases. These results suggest that the data on charges Acumen used to derive costs is
reliable, as cost reports and claims data are generally consistent.

Second, Acumen calculated the correlation between therapy costs per stay derived from
charges and estimated therapy minutes per stay for the three therapy disciplines derived from
MDS assessments. To estimate therapy minutes during the stay, Acumen used two methods:
For utilization days that fell within an MDS assessment look-back window, the actual number of
minutes provided was used. For utilization days that did not fall within as assessment look-back
window, Acumen assumed that the amount of therapy minutes per day was the same as in the
most-recent prior assessment. The basis for this assumption is that a change of therapy (COT)
assessment would be required if there was a substantive change in the amount of therapy
provided to the resident. Table 11 shows therapy costs were highly correlated with therapy
minutes, indicating that therapy costs from charges are reflective of actual therapy utilization
during a stay.

Table 10: Consistency in Charges from Cost Reports and Claims

Payment Component

% of Cost Reports for
which Charges on Claims
are within +/-10% of
Charges on Cost Report

% of Cost Reports for
which Charges on
Claims are within +/-
20% of Charges on Cost
Report

PT/OT

82.0%)

89.2%

SLP

77.3%

83.4%

NTA

73.9%

85.6%

Table 11: Correlation between Therapy Minutes per Stay and Therapy Costs per Stay

&Zsir;?ge Correlation
PT 0.87
oT 0.88
SLP 0.86
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3.2.3 Units of Time

Acumen considered three units of time for the analysis: per day, per stay, and per benefit
period/episode. It is important that the unit of time used for the analysis matches the unit of time
used for payment. This is because resident characteristics found to be highly predictive of costs
per unit of time may vary depending on the unit of time used for the analysis. For example,
residents entering a SNF after an inpatient stay of one type may tend to have short stays with
very high costs per day, while residents entering a SNF after an inpatient stay of another type
may tend to have longer stays with low costs per day. In this case, the two types of residents
may exhibit similar average costs per stay, but different average costs per day. The type of
inpatient stay would therefore predict costs more effectively — and hence be incorporated into the
recommended resident classification — if a per day unit of analysis were used. For this reason, if
CMS uses a per day unit for payment, then using a per day unit for analysis can better ensure that
payments in the recommended resident classification closely track costs.

As current statute requires per day payment, Acumen decided to also use a per day unit
for research purposes. Additionally, using a per day unit for analysis was consistent with
feedback received from technical expert panels. To derive costs per day, Acumen summed total
costs across the stay and divided by total utilization days for the stay.

3.3 Definition of Payment Components

RUG-IV includes two case-mix-adjusted components: nursing (includes nursing, NTA,
and social services) and therapy. There is also a therapy non-case-mix component, which only
applies to residents who do not receive therapy and is intended to cover the costs of therapy
evaluation(s). Finally, there is a non-case-mix component that does not vary with resident
characteristics. RCS-I includes five components: four case-mix adjusted components (PT/OT,
SLP, nursing, and NTA) and one non-case-mix component. This section describes how Acumen
selected the components in RCS-I.

3.3.1 Splitting Current Therapy Component

The current therapy component covers the costs of three therapy disciplines: PT, OT, and
SLP. However, Acumen found almost no relationship between a resident’s PT/OT costs per day
and SLP costs per day (correlation of 0.04, as shown in Table 12). Additionally, investigation of
independent variables revealed that certain key resident characteristics have opposite effects on
PT/OT and SLP costs per day. For example, residents with cognitive impairments receive less
physical and occupational therapy but receive more speech-language pathology (see Table 13).
Based on these investigations, clinical input, and feedback from technical expert panels, Acumen
concluded that SLP costs per day are predicted by a different set of independent variables than
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those that predict PT and OT costs per day, therefore SLP services should be case-mix adjusted
with a separate payment component.

Acumen then conducted a series of investigations to determine whether PT and OT
should form a single payment component. These investigations were prompted by discussion at
the Third TEP in June 2016. TEP members were generally supportive of the creation of a
separate SLP component, and some members recommended exploring whether there should also
be two separate components for PT and OT. As shown in Table 12, Acumen found a strong
correlation between PT and OT costs per day of 0.62. Acumen looked at trends in PT and OT
costs per day across a wide range of resident characteristics and found that they follow similar
trends. For example, both PT and OT costs per day decline as a resident’s cognitive and
communicative function declines. Acumen then regressed a range of resident characteristics on
PT and OT costs per day separately and found that the coefficients in both models followed
similar patterns (90% of coefficients had the same sign across the two models, as shown in Table
94 in the Appendix). Acumen also used a broader model containing 1,016 recorded values from
the MDS assessment, prior inpatient stay claim, and SNF claim to predict PT and OT costs per
day separately. Out of the 271 values that were significant in both models, 98% of them had the
same sign, indicating that they have a similar effect on PT and OT costs.

Next, Acumen tested the ability of coefficients from an OLS model predicting PT/OT
costs per day (shown in Table 94) to predict PT and OT costs per day separately. To do this,
Acumen multiplied the coefficient on each resident characteristic in the combined PT/OT model
by the proportion of therapy costs contributed by PT (54.4%) and OT (45.6%), then measured
the ability of these estimates to separately predict PT and OT costs per day. As shown in Table
14, the R-squared values of these estimates were only slightly lower than those of regression
models predicting PT and OT costs per day separately, suggesting there is little gain in
explanatory ability by predicting the two disciplines independently.

Table 12: Correlation between Costs per Day across Therapy Discipline

Therapy Correlation

Discipline PT oT SLP
PT 1.00 0.62 0.00
oT - 1.00 0.08
SLP - - 1.00
PT/OT - - 0.04
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Table 13: Selected MDS Items and Associated Average Costs per Day by Therapy

Discipline
MDS Item Description Value # of Stays vha] Avg. Costs per Day
Stays | Total PT oT SLP
G0110A1  [Bed mobility - self-performance Unable to determine 1,059 0.1% $76 $34 $30 $12
GO0110A1  |Bed mobility - self-performance Independent 67,983 3.4% $126 $63 $51 $12
GO0110A1  |Bed mobility - self-performance Supervision 99,313 5.0% $133 $67 $54 $12
G0110A1  [Bed mobility - self-performance Limited Assistance 312,367 15.7% $142 $71 $58 $13
GO0110A1  |Bed mobility - self-performance Extensive Assistance 1,386,250 69.8% $137 $65 $54] $17
G0110A1  [Bed mobility - self-performance Total Dependence 109,253 5.5% $106 $44 $38 $24
GO110A1  [Bed mobility - self-performance ';CtTi\‘,’viité’eOCC“”ed Only Once 8,984  05% $94 $44 $36 $14
GO0110A1 |Bed mobility - self-performance IActivity Did Not Occur 561 0.0% $86 $40 $34 $11
G0110A2  |Bed mobility - support Unable to determine 1,061 0.1% $76 $34 $30 $12
G0110A2  |Bed mobility - support No Setup 59,974 3.0% $125] $62 $50 $12
G0110A2  |Bed mobility - support Setup Help Only 59,207 3.0% $132 $67 $53 $12
G0110A2  |Bed mobility - support One Person Physical Assist 986,469 49.7% $139 $68 $56 $14
G0110A2 |Bed mobility - support Two+ Persons Physical Assist | 878,498 44.2% $132 $61 $52 $20
G0110A2  |Bed mobility - support IActivity Did Not Occur 561 0.0% $86 $40 $34] $11
G0110B1  [Transfer - self-performance Unable to determine 971 0.0% $75 $33 $29 $13
G0110B1  [Transfer - self-performance Independent 37,950 1.9% $114 $56 $46 $11
G0110B1  [Transfer - self-performance Supervision 96,709 4.9% $130 $66 $53 $11
G0110B1  [Transfer - self-performance Limited Assistance 335,987 16.9% $142 $72 $58 $13]
G0110B1  [Transfer - self-performance Extensive Assistance 1,293,770 65.2% $139 $67 $56 $17
G0110B1  [Transfer - self-performance Total Dependence 168,835 8.5% $113 $48 $42 $24
GO110B1  [Transfer - self-performance ';CtTi\‘,’viitg’eoccu”ed OnlyOnce | 56415 150  $100 $43 $37, $20)
G0110B1  [Transfer - self-performance IActivity Did Not Occur 21,133 1.1% $75 $30 $27 $18
G0110B2  (Transfer - support Unable to determine 1,019 0.1% $75 $33 $30 $12
G0110B2  [Transfer - support No Setup 36,327 1.8% $113 $55 $45 $12
G0110B2  (Transfer - support Setup Help Only 52,485 2.6% $129 $65 $52 $11
G0110B2  [Transfer - support One Person Physical Assist 986,698 49.7% $140 $70 $57 $13
G0110B2  (Transfer - support Two+ Persons Physical Assist | 888,108 44.7% $133 $61 $51 $20
G0110B2  (Transfer - support IActivity Did Not Occur 21,133 1.1% $75 $30 $27 $18
GO0110H1  |Eating - self-performance Unable to determine 1,231 0.1% $80 $36 $30 $13
G0110H1  [Eating - self-performance Independent 583,089 29.4% $141] $72 $58 $11]
GO0110H1  |Eating - self-performance Supervision 798,593  40.2% $138 $67 $56 $15
G0110H1  [Eating - self-performance Limited Assistance 240,187 12.1% $136 $64 $54 $19
GO0110H1  |Eating - self-performance Extensive Assistance 240,218 12.1% $128 $54 $47 $27
GO0110H1  |Eating - self-performance Total Dependence 105,015 5.3% $109 $42 $37 $30
GO110H1 |Eating - self-performance OArCtTi\‘,’viité’eOCC“”ed Only Once 12,3520 0.6%  $106 $48 $40 $18
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o % of Avg. Costs per Day
MDS Item Description Value # of Stays
Stays | Total PT oT SLP
GO0110H1  |Eating - self-performance IActivity Did Not Occur 5,085 0.3% $47 $19 $17 $12
G0110H2  [Eating - support Unable to determine 1,281 0.1% $81 $37, $31 $14
G0110H2  [Eating - support No Setup 80,591 4.1% $140 $74 $57 $9
G0110H2  |Eating - support Setup Help Only 1,108,212 55.8% $139 $69 $57 $13
G0110H2  [Eating - support One Person Physical Assist 781,834 39.4% $130 $58 $50 $22
G0110H2  |Eating - support Two+ Persons Physical Assist 8,767 0.4% $128 $54 $47 $26
G0110H2  [Eating - support IActivity Did Not Occur 5,085 0.3% $47 $19 $17 $12
B0700 Makes Self Understood Skipped 14,850 0.7% $107, $46 $40 $21]
B0700 Makes Self Understood Understood 1,580,846 79.6% $138, $68 $56 $14
B0700 Makes Self Understood Usually understood 225,156 11.3% $135 $58 $50 $27,
B0700 Makes Self Understood Sometimes understood 110,498 5.6%) $124 $51 $43 $30
B0700 Makes Self Understood Rarely/never understood 54,420 2.7%) $95 $37 $32 $26)
B0800 IAbility to Understand Others Skipped 15,631 0.8% $107 $46 $40 $21
B0800 IAbility to Understand Others Understands 1,513,330 76.2% $138 $68 $56 $14
B0800 IAbility to Understand Others Usually understands 284,868 14.3% $135] $60 $51 $25
B0800 IAbility to Understand Others Sometimes understands 128,936 6.5% $123 $51 $44 $29
B0800 IAbility to Understand Others Rarely/never understands 43,005 2.2% $90 $35 $31 $24
C0500 BIMS Score* Missing 242,801 12.2% $122 $53 $45 $23
C0500 BIMS Score 0 21,905 1.1% $122 $51 $43 $29
C0500 BIMS Score 1 10,524 0.5% $126) $53 $45 $28
C0500 BIMS Score 2 16,220 0.8% $128 $54 $46 $27
C0500 BIMS Score 3 61,498 3.1%)| $129 $55 $47 $26
C0500 BIMS Score 4 33,430 1.7% $133 $58 $49 $26
C0500 BIMS Score 5 39,243 2.0%)| $134 $58 $50 $26
C0500 BIMS Score 6 44,801 2.3% $135] $60 $51 $25
C0500 BIMS Score 7 41,520 2.1% $136 $60 $51 $25
C0500 BIMS Score 8 49,987 2.5%) $137, $61] $52 $24
C0500 BIMS Score 9 64,770 3.3% $137, $62 $53 $23
C0500 BIMS Score 10 65,513 3.3%| $139 $64 $54 $22
C0500 BIMS Score 11 79,876 4.0% $140 $65 $55 $20
C0500 BIMS Score 12 103,715 5.2%) $140 $66 $55 $19
C0500 BIMS Score 13 179,930 9.1% $140 $68 $57 $15
C0500 BIMS Score 14 206,888 10.4% $140 $69 $57, $13
C0500 BIMS Score 15 670,064 33.7% $138 $72 $58 $8
C0500 BIMS Score Started but unable to complete 53,085 2.7% $122 $51] $44 $27,
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Table 14: Comparison of R-squared Values using Single-Therapy Models and the PT/OT
Model Estimates*Percentage of Costs by Therapy Type to Predict PT and OT Costs per

Day
R-squared
Therapy Costs per Day | single-Therapy Model |PT/OT Model Estimates *
Estimate % Costs
PT 0.122 0.118
oT 0.079 0.074

To further test the similarity between predictors of PT and OT costs per day, Acumen
used a variable selection technique called Least Absolute Shrinkage and Selection Operator
(LASSO)? to identify strong predictors of PT and OT costs per day separately, and then tested
the ability of the predictors identified for PT to predict OT utilization, and vice versa. Table 15
shows the R-squared values for the OLS regressions predicting PT and OT costs per day using
the resident characteristics chosen for that therapy type, and R-squared values for the regressions
that switch regressors. The difference in predictive power is minute, suggesting that the
predictors of PT and OT costs per day are very similar.

Table 15: Comparison of R-squared Values using Switched Regressors to Predict PT and
OT Costs per Day

&Zsiﬁ?ge RELICSERT g?lif;?%;or VIEE Switched Regressors
R-squared # of Values R-squared # of Values

PT 0.151 350 0.150 385

oT 0.103 385 0.102 350

Acumen continued to compare the similarities between PT and OT predictors of costs by
running the Classification and Regression Trees (CART) algorithm?® for PT and OT costs per
day separately. CART is a non-parametric decision tree learning technique that produces either
classification or regression trees, depending on whether the dependent variable is categorical or
numeric, respectively. The functional score, Cognitive Function Scale (CFS) score, 10 clinical
categories, and age were included as predictors (these predictors are described in more detail in
Section 3.4 of this report). The CART algorithm identified very similar groups for PT and OT.
The main function groups were 0-7, 8-13, and 14-18 for PT and 0-6, 7-13, 14-18 for OT. Both

25 Tibshirani, Robert, “Regression Shrinkage and Selection via the Lasso,” Journal of the Royal Statistical Society:
Series B (Statistical Methodology) 58 (1996): 267-288, https://statweb.stanford.edu/~tibs/lasso/lasso.pdf.

2 Breiman, Leo, Jerome Friedman, Charles J. Stone, and R.A. Olshen, Classification and Regression Trees
(Monterey, CA: Wadsworth & Brooks/Cole Advanced Books & Software, 1984).
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trees often grouped together the following clinical categories: Medical Management, Acute
Infection, Pulmonary, Cancer, Cardiovascular and Coagulations, and Surgical Non-Orthopedic.
In both trees, CFS score was split in similar ways across functional score bins.

Finally, Acumen consulted with clinicians, who advised Acumen that variables such as
personal hygiene, dressing, and upper extremity motion may be good predictors of OT but not
PT, and that lower extremity motion could be a better predictor of PT. Since those resident
characteristics were not included in the CART model used to create PT/OT payment groups
(described in Section 3.4.2), Acumen ran a CART model using these four resident characteristics
in addition to functional score, CFS score, 10 clinical categories, and age to create groups for PT
and OT costs per day separately. Table 16 shows the R-squared values for the payment groups
generated by CART after adding an expanded set of variables, as well as the payment groups
generated by CART with the original set of variables. The R-squared values do not change
notably when the additional characteristics are added, and contrary to expectations none of the
four variables was selected by the CART algorithm to classify residents in the OT model. Based
on the results of the investigations described above, Acumen decided that existing therapy
utilization patterns did not provide evidence to support the creation of separate payment
components for PT and OT.

Table 16: Comparison of R-squared Values for Broad and Regular CART Models

Therapy CART Model R-squared

Discipline Broad Regular
PT 0.105 0.102
oT 0.066 0.066

3.3.2 Splitting Current Nursing Component

As noted above, NTA services are currently reimbursed by the nursing component of the
SNF PPS. However, nursing case-mix indexes are solely based on variation in nursing staff time
and therefore do not reflect variation in NTA resource use and costs. Figure 4 shows that
average NTA costs per day do not track closely with nursing indexes. For example, stays in the
CAL1 RUG have the third-highest NTA costs per day ($206), but one of the lowest nursing
component CMIs (0.78). Conversely, RUX receives very high nursing component payments
(CMI of 2.67) despite having lower NTA costs ($101 per day). Table 95 in the Appendix
provides more detail on each individual RUG.
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Figure 4: Nursing Index and Average NTA Costs per Day by RUG

Nursing Index and Average NTA Costs per Day by
RUGs
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These findings are consistent with other studies. MedPAC stated in a 2015 report?’ that
“under current (2014) policies, there is essentially no correlation between nursing payments and
NTA costs, with (nursing) payments explaining 0.1% of variability in (NTA) costs.” This means
that facilities may be underpaid for residents with high NTA costs, and facilities may be overpaid
for residents with low NTA costs, which could create an incentive for facili