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EXECUTIVE SUMMARY

This report introduces a comprehensive alternative to the current resident classification
model (casemix adjustment) within the skilledursing facility (SNF) prospective payment
system (PPS). The current payment model for residents of SNFs in Medicaredeaeréd
stays classifies residents into clinically relevant groups for the purpose of determining how much
Medicare will reimburs&NFs for the costs of providing care. Acumen developed an alternative
classification for SNF residents in Medicare Paitdvered stays pursuant to a contract with the
Centers for Medicare & Medicaid Services (CMS). CMS originally contracted with Acamen
9/20/2012t0 identify and evaluate possible alternativethmexisting SNF PP®erapy
reimbursementodel. Subsequentlythe scope of the project was expanded to develop
alternatives to the SNF PPS casix adjustment methodology in its ety (Casemix
adjustment adjusts Medicare payments to facilities based on characteristics of the resident for
whom care was provided)his executive summary provides background on the current SNF
PPS, introduces tHeatientDriven Payment Mode(PDPM), and destbes the advantages of the
recommended reimbursement model.

Current SNF PPS

This section presents an overview of the current SNF PPS and desdiiimaents that
could improvepayment accuracgnd incentives

Overview

In the Balanced Budget Act of 199Zongress 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 activas. A caseanix-adjusted PPS attempts to predict the cost to treat
patients based on their diagnosis, services utilaedbr other indications of resource use.
Based orstafftime studiesconductedn 1995 and 1997CMS identified three primary prediats
of cost for SNF residendsclinical characteristics, activities of daily living (a measure of
functional assistance required by a resident), and skilled services received (e.g., rehabilitation,
extensive services, or IV medicatiénand based the resideriassification system on these
characteristicsIn the current RUGV mode| SNF facilitiesarerequired to use the Minimum
Data Set (MDS3B.0assessment tool to assign residents to o6@ oésource utilization groups
(RUGSs) also known as casuix groups While a variety of/ariablescanfactor into resident
classification under RU®V, a largemajority of SNF residents receive therapgdtheir case
mix group is determined primarily by the number of therapy minutes they receive. CMS assigns
a casamix 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 servieesCMI is
multiplied by a base rate to determine payment for each day of €é@uwel illustrates how
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payment is calculateahder RUGIV. Not shown is the adjustment for geographic differences in
wages. In addition to caseix adjustment, the Social Security Act also requires that payment
under the SNF PPS be made on agiem basis

Figure 1: lllustration of RUG-IV Payment
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Since the SNF PPS was implemented, CMS has made several revisions to the payment
system. In 2001, CMS contracted witie Urban Institute to study and develop refinememts t
the PPS that would better address medically c
primary finding was that the RUGI modelin use at the time did not adequately account for the
high utilization of northerapy ancillary (NTA) servicdsy residens who receive rehabilitation
and extensive services. Based on this finding, CMS in 2006 implemented the RUG
classification, which incorporated nine additional ease groups in the new Rehabilitation Plus
Extensive Services category. In 2606 CMSconducted a new staff time study, Biaff Time

! Health Care Financing Administration (HCFA), Department of Health-iindan Services (HHSjy Me di car e
Program; Prospective Payment System and Consolidated Bdlirgkilled Nursing Facilities) Federal Registe63
no.91 (May 12, 1998): 262526316 ,https://www.gpo.gov/fdsys/pka/FR99805-12/pdf/9812208.pdf
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and Resource Intensity Verification Project (STRIVi&)develop more comprehensive revisions
to the payment systeniNotable changes in thesident classification system that were
developed using the STRE dataincluded the addition of new RUGs, changes in the allocation
of therapy minutes administered to multiple patients at dreeedoncurrent therapy), and
modifications to the scale used to measure activities of daily living GADICMS publishedhe
final regulations establishirthe revised paymemiode| RUG-1V, in August 2009. The new
resident classification was effective adistal year FY) 2011.

Refinements to SNF PPS Can Improve Payment Accuracy

As noted above, forlargemajority of SNF residents, payment is determined primarily
by the number of therapy minutes they receinder RUGIV. Thecurrentpayment modetioes
not fully considethe wide range of clinical characteristics that influence the relative resource
use of SNF residentsStrengthening the relationship between payment and clinical
characteristics promotes payment accuracy by provigiigsthe resources necessary to meet
the care needs of a diverse range of patient types. Researchers have recommended two key
reforms tomprove payment accuracy and strengthen incentives to provide an appropriate level
and quality of care:

0] Remove therapy minutes as a determinant of payment and create a new therapy
payment model in which payment is linked to differences in clinical
charactestics®*

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

2 Eby, Jean, Dane Pelfrey, Kathy Langenberg, Brant Fries, Robert GoBlawid,Mdtiz, and David Oatway,

iStaff Ti melntensitdVeiieation BrojectePhasedliowa Foundation for Medical Care, University of

Michigan, Stepwise Systems, CareTrack Systeatsmore, MD(2011),https://www.cms.gov/Medicare/Medicare
Feefor-ServicePayment/SNEPPS/TimeStudy.html

3 Carter, Carol, Bowen Garrett, and Doug WisspkeRe f or mi ng Medi care Payments to S
Cut Incentives for Unneeded Caaed Avoiding HighCost Patients,Health Affairs 31 (2012), 1303313,
content.healthaffairs.org/content/31/6/1303.long

4 Carter, Carol, Bowen Garrett, and Doug Wisspkeri The Need t o Reform Medicareds F

Facilities is as Str ong PaymenEAddsory Comidissiora(2015),nst i t ut e, Me d |
http://www.urban.org/sites/default/files/publication/39036/20000A& Needto-ReformMedicarePaymentgo-
SNF.pdf

5 Carter, Carol, Bowen Garrett, and Doug WissoReR errhilmg Medicare Payments to Skilled Nursing Facilities

to Cut Incentives for Unneeded Caned Avoiding HighCost Patient$,13031313

5 Carter, Carol, Bowen Garrett, and Doug Wisspkeri The Need t o Reform Medicareds F
Facilitiesi s as Strong as Ever. o
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Patient-Driven Payment Model (PDPM)

Thissectodescri bes Acumendés recommendRDPMons,
reimbursement modehow payment would be calculated unB&PM, 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, Acumeatteveloped new, comprehensiveimbursement model
the PatientDriven Payment Mode{PDPM). PDPM consists othefollowing five casemix-
adjusted payment components:

)l
T
)l
T
)l

PT: covers utilization of physical therapy (PT)

OT: covers utilizatbn of occupational therapy (OT)

SLP: covers utilization of speedanguage pathology (SLP) services
Nursing: covers utilization of nursing services and social services

NTA: covers utilization of nostherapy ancillary (NTA) services

Additionally, PDPMwould alsomaintain the existingoncasemix component to cover
utilization of SNF resources that do not vary according to resident characteristics.siXxhese
components are shownkiigure2. Forthreeof the casemix-adjusted component®T, OT, and
NTA, PDPMincludes variable pediem 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: Patient-Driven Care Under PDPM
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Calculation of Payment Under PDPM

Similar to the current RUGY mode| perdiem payment undé?DPMwould be
determined by two primary factors: base rates that correspond to each component of payment
discussed above and CMils that correspond to each paymept geach residemtould be
classified into a resident group for each offilie casemix-adjusted components. The base rate
for each casenix-adjusted componemtould bemultiplied by the CMI corresponding to the
assigned resident groug\dditionally, as noted above, separate adjustmenotdd beapplied to
each r &% 0OTanthNTA payments depending on the day of the dtagyure3
illustrates how payment for a given day of SNF caoelld becalculated fo a resident. Not
shown is the adjustment for geographic differencéalior costs
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Figure 3: lllustration of Payment under PDPM
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Determinants of Payment Under PDPM

Tablel shows the determants of payment for each casex-adjusted component in
PDPM. The noncasemix components not shownas it is not dependenn resident
characteristics. Asutlined inTablel, PTandOT payment would be based tre primary
reason for SNF car@nd functional statust admission SLP payment would be basedtbe
primary reason for SNF careognitive statuat admissionSLRrelated comorbidities, and the
presence of a swallowing disorder or a mechanicallyeaitdret. Nursing payment would be
based on clinical information from the SNF stayctional statusgxtensive services received,
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the presence of depression, and restorative nursing services received. NTA payment would be
based on the presence of comdities and extensive services receiv@&d, OT, and NTA
payments would also vary based on the point in the stay.

Table 1: Determinants of Payment inPDPM

PT oT SLP Nursing NTA
M  Primary reason forl  Primaryreason for [  Primary reason for[  Clinical information)f = Comorbidities
SNF care SNF care SNF care from SNF stay present
M Functional status |  Functional status [ Cognitive status | Functional status [ Extensive services
. . received
1  Presence of 1  Extensive services
swallowing disorde receved
or mechanically
. Presence of
altered diet .
depression
T  OtherSLP-related . .
. Restorative nursin
comorbidities ) )
services received
1 Pointinthestay [ Pointin the stay 1 Pointin the stay
(variable per diem (variable per diem (variable per diem
adjustment) adjustment) adjustment)

Advantages of PDPM

PDPMincorporates the two major recommendations from the research comiauhity
the Medicare Payment Advisory Commissitdde(dPAQ): it removes therapy minutes as the
basis for therapy payment and it establishes a sepassmoaadjusted component for NTA
servicesthereby mitigating financial incentives to provide excessive therapy and improving
allocation of system resources to medically complex beneficiafiasle2 summarizes thkey
advantages d®DPM
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Table 2: Summary of PDPM

Advantages ofPDPM

Removes therapy minutes as the basis for therapy payment

Establishes separate cas&-adjusted component for NTA services, thereby improving targeting ofneesoto
medically complex beneficiariemnd increasing payment accuracy for these services

Enhances payment accuracy for nursing services by making nursing payment dependent on a wide range d
characteristics (as originalonsidered foRUG-IV) rather than being primarily a function of therapy minwted
functional status

Improves targeting of resources to beneficiaries with diverse therapy needs by diindietherapy component in
threeseparate casmix-adjusted components: POT, and &P

Provides additional resourcesféilities for treatingpotentially vulnerable populations, including beneficiaries \
the following characteristics: high NTA utilization, extensive services (ventilator, respirator, or infection isolg
dual enréiment in Medicare and Medicaid, emsthge renal disease (ESRD), longgor inpatient stays, diabetes,
wound infections, IV medicatiqbleeding disorders, behavioral issues, chronic neurological conditions, and 4
care

Enhances payment accuracy &ll SNF services by: (1) basing payment for each component on predicted res
utilization associated with clinicallselevant resident characteristics and (2) introducing variabldipar payment
adjustments to track changes in resource use ovaya s

Promotes consistency with other Medicare and-poste 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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LIST OF ACRONYMS

ADL Activities of daily living

AIDS Acquired Immune Deficiency Syndrome

ARD Assessmenteferencealate

ASHA American SpeechanguageHearing Association

BBA Balanced Budget Act of 1997, Pub. L. 185

BBRA Medicare, Medicaid, and SCHIP Balanced Budget Refinement Act of 1999, Pub.
L. 106113

BIMS Brief interview for mental status

BIPA Medicare, Medicaid, and SCHIP Benefits Imyement and Protection Act of
2000, PubL. 106554

BLS Bureau of Labor Statistics

CAH Critical accesshospital

CARE Continuity Assessment Record and Evaluation

CART Classification and regression trees

CASPER Certification and Survey Provider Enhandeeporing

CBSA Corebasedstatisticalarea

CcC Condition category

CCN CMS Certification Number
CCR Costto-charge ratio

CFR Code of Federal Regulations
CFS Cognitive Function Scale
CMI Casemix index

CMS Centers for Medicare & Medicaid Services
COoT Change of Therapy

CPS Cognitive Performance Scale
CWF Common Working File

ESRD Endstage renal disease
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FFS Feefor-service

FR Federal Register

FY Fiscalyear

GAO U.S. Government Accountability Office
HCFA Health Care Financing Administration

HCPCS Healthcare Common Procedure Coding System

HHS U.S. Department of Health and Human Services
HIPPS Health Insurance Prospective Payment System
HIV Human Immunodeficiency Virus

ICD-9 International Classification of Disease¥,Revision
ICD-10 Internatbnal Classification of Diseases,"IBevision
ICU Intensive care unit

IMPACT Improving Medicare PosAcute Care Transformation Aof 2014,Pub. L. 113

185
IPPS Inpatient prospective payment system
IRF Inpatient Rehabilitation Facility
IRF-PAI Inpatiert Rehabilitation Facility Patient Assessment Instrument
vV Intravenous

LASSO Least Absolute Shrinkage and Selection Operator

LPN Licensed practical nurse
LTC Long-term care
LTCH Long-term care hospital

MACRA Medicare Access and CHIP Reauthorization #fc2015, Pub. L. 1140

MAP Measures Application Partnership
MBI Market Baket Index
MDS Minimum dataset

MedPAC Medicare Payment Advisory Commission
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MMA

MSA
MS-DRG
NAICS
NECMA
NF
NQF
NRST
NST
NTA
OASIS
OES
0IG

oLS
OMB
OMRA
ONTA
oT
PAC
PAMA
PDPM
POS
PPS
PT
RAI
RCSI

MedicarePrescription Drug, Improvement, and Modernization Act of 2003, Pub.
L. 108173

Metropolitan statisticalarea

Medical SeverityDiagnosis Related Group
North American Industry Classification System
New England County Metropolitan Area
Nursing facility

National Quality Forum

Non-Resident Specific Time

Non-Study Time

Non-therapy ancillary

Outcome and Assessment Information Set
Occupation and Employment Survey

The Office of the Inspector General, U.S. Department of Health and Human
Services

Ordinary least squares

Office of Management and Budget
Other Medicare Required Assessment
Other Nontherapy ancillary
Occupational therapy

Postacute care

Protecting Access to Medicare Act of 20Pub. L. 11393
PatientDriven Payment Model
Provider ofServices

Prospective Payment System

Physical therapy

Resident assessment instrument

Resident Classification System, Version |
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RIC

RN

RST
RUG
RUGHII
RUGIV
RUG-53
RUGAI
SE

SLP
SNF
SNF PMR
SSA
ST™M
STRIVE
TEP
TOB
WWST

Rehabilitation Impairment Category

Registered nurse

Resident Specific Time

Resource utiliation group

Resource Utilization Groups, Version 3

Resource Utilization Groups, Version 4

Refined 53Group RUGIII CaseMix Classification System
Resource utilization group assessment indicator
Standard error

SpeecHanguage pathology

Skilled nursing facility

Skilled Nursing Facility Payment Models Research
Social Security Act

Staff time measurement

Staff time and resource intensity verification project
Technical expert panel

Typeof Bill

Wageweighted staff time
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1 INTRODUCTION

This report introduces a comprehensive alternative to the current resident classification
model (casemix adjustment) within the skilled nursing facility (SNF) prospective payment
system (PPS). The aent payment model for residents of SNFs in Medicare Radvered
stays classifies residents into clinically relevant groups for the purpose of determining how much
Medicare will reimburse SNHor the costs of providing care. Acumen developed an aligm
classification for SNF residents in Medicare Paitdvered stays pursuant to a contract with the
Centers for Medicare & Medicaid Services (CMS). CMS originally contracted with Acumen on
9/20/2012t0 identify and evaluate possible alternativethwexisting SNF PPferapy
reimbursementodel. Subsequentlythe scope of the project was expanded to develop
alternatives to the SNF PPS casix adjustment methodology in its entirety (Gasix
adjustment adjusts Medicare payments to facilities basetharacteristics of the rel&nt for
whom care was provided

Since 1998, Medicare has paid for services provided by SNFs under the Medicare Part A
benefit on a pediem basis through the SNF PP&arious experts and researchers have
recommendefundamemal changes tohe reimbursement modeThese organizations include
the Medicare Payment Advisory Commission (MedPA@)e Office of the Inspector General
(OIG) within the U.S. Departnme of Health and Human Servigkandthe Urban Institute
which wascommissioned by CM® study the SNF reimbursement model and present options to
improve the model Theseorganizationsll recommend newpaymentmodel that links
payment to clinical characteristics. They attribute the increasing volume of therapgserv
billed to Medicare by SNFs to the current therapy reimbursement model, which strongly
incentivizes therapy provisidd Additionally, theirresearch indicagghat the current nursing
reimbursement model does not appropriately account for variatibe utilization of non
therapy ancillary (NTA) servicesBuilding on these findings in the Medicare payment literature
Acumenconducted extensive quative and qualitative analysésdevelop a comprehensive
alternative paymenthodelthat addressencerns with the current therapy reimbursement

"Medicare Payment Advisory CommissighRe port t o t he Conigery&stem) Ref or mi ng t
Washington, DC: 20Q&ttp://www.medpac.gov/documents/jun08 esrt@port.pdf

8 Office of the Inspector General, U.S. Depaminef Health and Human Servicés] nappr opri ate Paym
Skilled Nursing Facilities Cost Medicare More Than a Billion Dollars in 2009 Wa s hi ngt on, DC: 20
https://oig.hhs.gov/oei/reports/e@?-09-00200.pdf

9 Liu, Korbin, Bowen Garrett, Sharon Long, Stephanie MaxwelkChu Shen, Douglas Wissoker, Brant Fries, et

abdhFi nal Report to CMS: Opyment forsSkilledoNursingmacilitiedWibandgnstiMe,d i c ar e
University of Michigan, University of Colorado Health Sciences Center, and Harvard Uniy8&altynore, MD
(2007),http://www.urban.org/sites/default/files/alfresco/publicatfmifs/4115260ptionsfor-ImprovingMedicare
Paymentfor-Skilled-NursingFacilities. pdf

10 Medicare Payment AdvispitCommissioni Report t o t he ConrigerySystend Ref or mi ng t
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model,improves targeting of resources to medically complex beneficiaries (i.e., those with high
NTA utilization), and enhancggmyment accuracgystemwide.

This report begins by summarizidgc u me n 6 ®s darmghe hasetyaaf the
contractandduring the subsequeaption period. It then describdse steps Acumen followed
to develop the comprehensive alternapaymentmodel, includingidentifying a study
population, creating dependent varialitemeasurgesidentresource utilizationselecting
clinical characteristics predictive of resource,@&lconductingregressioranalyseso build
payment groupsLastly, the reporpresents theecommendegayment groupgstimated
payment weightsandan analysis of the estimated impact of the recommended payment model
on selected resident and provider subpopulations

1.1 Base Year Activities

As discussed above, CMS initially contracted witumento identify and evaluate
possible alternatives the existhgtherapy reimbursementodelfor the SNF PPSAlthough
the scope of the project was later expanded to dewetapnprehensivalternative
reimbursement modgthe first year of the contract focused exclusively on the therapy
component.

In the base yeawhich ranfrom September 2012 to September 208&imen followed a
four step process to begin exploring changes to therapy reimbursdfrshtAcumen
conducted an environmental scan and stakeholateeachio gather information about the
existing theapy reimbursememhodeland possible alternative payment approaches. The
environmental scan drew on evaluationshef SNF PP $herapy reimbursementodelin the
academic literature, unpublished government documents, and reportgadvemnmentaffiliated
and norgovernmentabrganizationsuch as MedPA@nd the Urban InstituteStakeholder
outreach consisted of a listening session and the solicitation of public comments through a CMS
emailinbox. Acumen used these outreach strategietetuify strenghs andareador
improvementin the existing payment system. The environmental scan and stakeholder outreach
informedfuture researcimto alternative to the existing therapy reimbursementdel

Second, Acumen identified areas for future researchgpast the development oha
alternative therapy paymemtodel Acumenidentified gaps in the existing literature, as well as
data limitations thatould potentiallyhinder efforts tadevelopand implement an alternative
therapypaymentmodel To addresthese gaps the literatureanddatalimitations,Acumen
proposed two groups of potential analyses. The first group would support the development of a
residentclassificationmodelfor SNF therapyaymentbased ortlinical characteristics. The
second gpup would support changes to the paymant for SNF therapy servicés.g., per
minute, perdiem, perstay, pefepisode)
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Third, Acumendrew on information obtained through the prior steps to evaluate a broad
range of considerations for the developnrdn alternativeherapy paymennodelincluding:

Apayment unit choices,

Atherapy casenix adjustmenbptions,
Adata sources, and

Apricing adjustments.

Within each otthese broad categorigscumenevaluatedlternativedased ontheir impact
within the SNF setting, impact acrosther postacute carsettings, and feasibility of
implementation.

Finally, based on these analys@sumen determined that four brodtrapy payment
concepts could be exploredcumenselected concepts that represent amdntally different
approaches to paying for SNF therapy services. The four evaluated alterimativésd:a
resident characteristics model, a resident characteristics model blended with a fleasedce
pricing adjustment (the hybrid model), a fee sttiie, and a competitive bidding model.
Examples of a resourdsased adjustment include an outlier payment for residents whosefcost
care exceed theostspredicted by the resident characteristics model aratiable per diem
pricingadjustmenthatmg i ncr ease or decrease payments
evidence of how costs vaagross a stayAcumen evaluated eaplaymentconcept according to
Six criteria

() Improves payment accuracy for SNF services

(i) Improves incentives to provide the apmiage level of care for individuals
(iif) Feasible to implement in the shéotmediumterm

(iv) Minimizes startup and ongoing implementation costs for CMS

(v) Minimizes burden on stakeholders

(vi) Improves consistency with other settings and payers

After analyzingeachof the conceptm relation tothe criteria Acumen decided téurther
investigatethe resident characteristics model and the hybrid model in the next stage of the
project. A reportthatsummarize#\ ¢ u m eactigt®es and recommendations during base
year of thecontract may be foundnlinehere Base Year Summary Report

1.2 Option Period Activities

In Option Period 1 and 2of this project,which beganSeptember 201&8ndended
September 2017he project scopwas expandetb investigate improvements to all casex-
adjusted components of the SNF PPS and develop a fully implementable altqgragtnent
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modelbased on thpayment apmacheselected for further exploratiaturing the base year.
Additionally, Acumenfacilitated multiple opportunities for experts and stakeholders to provide
feedback on thalternativepaymentmodeland used this feedback to make further improvements
to thealternativepaymentmodel

First, Acumen converted the payment approaskeéscted for further investigati@uring
the base year into a fully implementapkeyment model Thisprocess includedreating
dependent variabdeselecting independent vabias, and testing the relationship betwéen
independent and dependent variables via regression modakagienfollowed these stepfor
each componerin thealternativeresident classificatioht Determinants of payment were
selected based on clinlaaput, literature reviews, statistical evidence, and expert and
stakeholder inputAcumenthen created payment groups using selected resident characteristics
that werestrongpredictors 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 opportuastaWovember 2015 TEP
focused on alternative models for nursing payment. A third TEP focusing on overall
improvements to the paymemibdelwas held in June 2016. A fourth TEP presenéing
preliminary version oA ¢ u m ealtefhativeresident classificatn 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 procesg&cumen compiled the recommendatioreceived in these forums

and used the feedback to generate new anadysbwake further refinements to the
recommendegaymentmodel Summaries of the content, discussion, and recommendations
from the four TEPs can be fouatithe following links:

Alternative Therapy Payment Models TEP Summary Report

Alternative Nursing Payment Models TEP Summary Report

Overall SNF Payment TEP Summary Report

Alternative Payment ModdlEP Summary Report

1 The process to develop the nursing component was somewhat different, as described iB.8ection

8 Acumen, LLC


https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/Downloads/SNF-payment-models-TEP-Summary-November-2015.pdf
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/Downloads/SNF_Nursing_TEP_Summary_20160322_508_compliant.pdf
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/Downloads/SNF_Third_TEP_Summary_Report_20160809.pdf
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/Downloads/SNF_Payment_Models_TEP_Summary_Report_201610.pdf

1.3 Revisions

The final phase of the projeathichbegann October 201/was focused on refinements
to the payment model developed durdgtion Period 1 and 2. CMS received a large number
of comments in response to the Advance Naticeroposed Rulemaking (ANPRNhtroducing
the alternative payment mogéhen referred to as the Resident Classification System, Version |
(RCSI). During the revision phase, we conducted additional analyses based on the comments
received and made a nuertof modifications to the payment modélctivities during this
period fell under three broad categories: improvements to the payment model, updates to related
analysedgollowing model revisions, and activities supporting model implementation and
rulemakng. Activities completed during this periaate shown under thegpropriateheading
below:

Improvements to the Payment ModelResponse to ANPRM Comments

1 Updatedthestudy population from FY 2014 to FY 2017.

1 Separatethe PT+OT component into two septgaomponents for PT and OT in
response t&ANPRM comments.

1 Reducedhenumber ofpayment groups for the PT and OT components (30 to 16
groups), the SLP component (18 to 12 groups), and the nursing component (43 to 25

groups).

1 Simplified the variable per dm payment schedule for the PT and OT components.
Instead ofa 1% reduction in paymergvery 3 days after day B% proposed under R&S
the revised payment modelduce payment 2% every 7 days after day 20.

1 Replacedhefunctional measures used for tA&€, OT, and nursing components with new
measures based on IMPACT Amampliant Section G@ems

1 Revised the list of comorbidities used for payment in the NTA component using multiple
years of dataThis responds to stakeholder concerns atmrobustngs of our model.

1 Performed robustness checkstmfirmthe payment model performed well using
multiple years of data.

1 Investigated the possible inclusion of comorbidities related to PT and OT utiliz&ten.
determined that few conditions have a notatvipact on PT or OT costs per day,
therefore we did not include comorbidities in these components.

1 Changed scoring of the proposed cognitive measure based on empirical results, clinical
feedback, and ANPRM comment$he revised scoring considers a Cogmitiv
Performance Scale (CPS) score of 0 as cognitively inTdot. modified scoring aligns
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with comments questioning the original scoring, which considered a CPS score of O as
mildly impaired.

Updates to Related Analyses BasedPaymeniModel Revisions

1 Updaed the HIV/AIDS analysis to determine the paymentawldor the nursing
componenfor members of this subpopulatioBased on this analysis, we updated the
recommendedddon from 19% to 18%We also confirmed that the four other casi
components (P, OT, SLP, and NTAyombinedadequately reimbursancillary costs for
this subpopulatiomith no need for further adjustment

1 Updatedthecalculation of component base rates based on separatio@RT+OT
component into separate components for PT anda®Well as to reflect the base rates
published in the F2017final rule.

1 Updated estimates of cas@x indexes (CMIs) based on the simplified casie
classificationsand updated study population.

1 Updated the impact analysis for resident and providgpulations to add
subpopulations identified by commenters, as well as to reflect the updated study
population and the revisions to the payment model implemented\pisxRM. The
revised payment model performs well with respect to these subpopulatons (
addictions, bleeding disorders, behavioral issues, chronic neurological conditions, and
bariatric care).

Activities Supporting Implementation and Rulemaking

1 MappedICD-10 codes taheclinical categories that represent the primary reason for
SNF care ad are used for resident classification across three componéhnés
recommended payment modEIT, OT, and SLP).

1 Documented how the recommended payment model interacts with and complements
various other policy initiatives and trends, such as the IMPAET valuebased
purchasing, the revised Requirements of Participation (ROPs) fotdamgcare
facilities, and bundled payment and care coordination initiatives.

1 Documented comments received in response to the ANPRM from both organizations and
individual commenters.

1 Draftedthe technical report documenting the revised payment model.
1 Created a providdevel impact file.

9 Finalizedthemapping of ICB10-CM codes to NTA and Sl-Related comorbidities.

10 Acumen, LLC



2 BACKGROUND ON SNF PPS

This section provides background thhe 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 200607 staff time study which developed refinements to the PPS, and areas for improvement
within the paymensystem.

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 capitalolRine ©stswere associated witkervices included by the
provider in a daily service charg&hesencluded nursing, minor medical supplies, social
services, and the use of certain facilities and equipment wlidafiot entail separate charges
Ancillary costscoveredspecialized servicescludingtherapy,drugs, and laboratory services,
thatwere associated with individual patients. Capitatsencompasseldnd,facilities,
equipment, and intereassociated witfinancingthese purchasé$ Under the préPPS payment
system, Medicare reimburs&NFsfor routine costsncluding room and board and nursiag to
specified limits. Reimbursement for ancillary costs was not limited, resulting in weak incentives
for facilities to mitigate these costs Despitelimitations 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 PP&

2.2 SNF Prospective Payment System
This section describes the initial development and leaynents 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 incladeSNF 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
costd f ferences as well as case mix (i.e., di ffe
casemix-adjusted PPS attempts to predict the cost to treat patients based on their clinical

12 Health Care Financing Administration (HCFA), Departmentieélth andHuman Services (HHSf, Me di car e

Program; Prospective Payment System and Consolidated Bdlir&killed Nursing Facilitie$,2625226316.

13 U.S. Government Accountability Office002a,i Ski | | ed Nursing Facilitiséoos: Medi c
Most but Not Al03183F; Washingtont, DCe 200Btp:/@w@ao.gov/assets/240/236797 .pdf

14 Medicare Payment Advisory Commission (MedPACR e port t o t he CroentPoliegss: Medi cal
Washington, DC: 20Qttp://www.medpac.gov/docs/defausiburce/reports/Mar02_Entire report.pdf
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characteristics, services utilized, or other factors indicative ofires use. For example, a
residentwho is more dependent on assistatacperform 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 atengthe beneficiary. Prior to the adoption of the
Medicare SNF PPS, states had developed more than 2hhoasedels for Medicaid patients
treated in nursing facilitiesThe Health Care Financing Administratioerfamed the Center for
Medicare & Mediaid Services in 20Qlalsofundeda multistate demonstration beginning in

1989 to tesd MedicarePPSand quality monitoring systefor nursing homeacross several

states”® In addition to casenix adjustment, the Social Security Act also requiresghginent

under the SNF PPS be made on agiem basis.

2.2.2 SNF Base Rates

For the two casenix adjusted components of payment (therapy and nursing), payment is
calculated by multiplying the base rate for each component by thendase i ndex f or a r
casemix 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 facildgvel differences in case mix and geaghic variation in wages.

The original base rates were based on cost report data from hbsgital and freestanding

SNFs. Allowable costihat wereused to calculate base rates included routine, ancillary, and
capitatrelated costs for SNF services yided 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 pdrem federal rates in the Federal Register everyipear
August peceding 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 bothamBaaral rates issued
for each component:

(1 nursing casenix, which includes costs for nursing, social services, and non
therapy ancillary costs (e.g., drugs);

(i) therapy casenix, which includegphysicaltherapy occupationatherapy and
speecHanguage pattiogy;,

(i)  noncasemix therapy, which includes therajpglated costs for patients not placed
in a therapy classification group (e.g., evaluation for therapy);

15 Health Care Financing Administration (HCFA), Depaminef Health andHuman Services (HHSj, Me di c ar e
Program; Prospective Payment System and Consolidated Bdlirg&killed Nursing Facilities,2625326254.
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(iv)  aseparate necasemix component, which includes all other costs (e.g., room
and board).

The nursilg casemix and therapy casmix components are adjusted for resident
characteristics, as described in the next section. Theas®emix therapy and nogasemix
components do not vary with resident characteristics.

2.2.3 Case-Mix Adjustments

As noted above, thSocial Security Act requires SNF payments to be-sasadjusted
for expected differences in resident resourcebuses e d on resi dentsdé6 clinic
services utilized, or other factors indicative of resource use. To achieve this, CM8atedsir
classification model that grouped residents with similar expected resource utilization and
calculated casenix indexes, or payment weights, for each group. CMS conducted studies in
1995 and 1997 to measure nursing and therapy minutes providessigent. These studies
included 12 states, 154 SNFs, and 2,900 SNF residents. Researchers identified three primary
predictors of cost for SNF residedtslinical characteristics, the level of assistance required to
perform activities of daily living, anskilled services received (e.g., rehabilitation, extensive
services, or IV medicatiol) and based the resident classification model on these characteristics.
At the time of the SNF PPS implementati®&NFswere required to use the Minimum Data Set
(MDS) assessment tool to assign residents to one of 44 resource utilization groups (RUGS) in the
RUGHIII classification model. CMS assigned a casi& index (CMI) to each RUG based on the
average cost of a SNF resident in that payment group. For examplelemtr@gth 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 areralpy service&®

2.3 Refinements to the SNF PPS

As discussed in the FY 2006 proposed filellowing implementation of the SNF PPS,
concerns arose that the transition to a prospective payment system could limit access for
medically complex beneficiaries. 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 RUGII classification. These payment adjustments were to be in place only until
CMS refined the resident classification model to better account for medically complex

16 bid., 2625626268.

17 Centers for Medicare & Medicaid Services (CMS), Departmehteafith and Huran Services (HHS), 2005b,

AiMedi care Progr am; Prospective Payméuwging SagilsidséonFYand Cons
20060 Federal Register0 no.96 (May 19, 2005): 290729162 https://www.gpo.gov/fdsys/pkg/FRO0505

19/pdf/059934.pdf
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beneficiaries. In 2001, CMS contracted with the Urban Institute to study and develop such
refinene nt s . The Urban Institut-dBlonedeljmuseatdhey f i ndi
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 200&emted the

RUG-53 classification, which incorporated nine additional aasegroups in the new

Rehabilitation Plus Extensive Services categdryge temporary 20% increase in per diem rates

for 12 complex medical groups ended upon implementation of-B&/Gn Jan. 1, 2006.

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 tertive case
model. Efforts to make larger changesthe systenbegan with a new staff time measurement
study conducted in 200@7. 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 mirsing 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) detehtimat the RU@AII
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 measwenstudy, researchers built on the RUG
[l model to develop RUGV, 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 myite patients at oncé€., concurrent therapy), and updates to the
scale used to measure activities of daily living (ADIhese changes also required updates to
the MDS assessment todbeeFigure8 in theappendixfor a summey of the resident
classification process under RU®, which has been in place until now. Researchers compared
RUG-IV to the original classification model and determined that RM®etter explained
variation in costs across SNF residents, created noon@genous resident groups, and displayed
wider variation in casenix weights suggestingt providedbetter incentives to serve higlost
residents. However, the STRIVE study also suffered from notable shortcomings, including
methodological flaws in theotlection of therapy minutes, small sample sizes for certain resident
groups used to generate CMIs, and the retention of various measures of service provision as
determinants of paymeirt the recommended model refinement$he STRIVE researchers
adjustedor counterintuitive results produced by small sample sizes by smoothing staff time

18 Centers for Medicare & Medicaid Services (CMS), Departmehteafith and Human Services (HH8D05¢
iMedi care Progr am,; Prospective P &KleddNurging SagilgieséonFYand Cons
20060 Federal Register0 no.149 (August 4, 2005): 450266127
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estimates to produce CMIls consistent with clinical expectations. CMS published the final
regulations establishing RUY in August 2009° The new resident classificatiovas
effective as of FY 2011.

2.5 Areas for Improvement in the SNF PPS

Under RUGIV, a majority of residents receive therapy, and the number of therapy
minutes received is the primary determinant of both therapy and nursing payrabl@73in
theappendixshowsthe frequency of stays for each RUG in RDG This payment model
overlooks the wide range of clinical characteristics that influence the relative resource use of
SNF residents. Strengthening the relationship between payntkdlisnal characteristics
promotes payment accuracy by providing the resources necessary to meet the care needs of a
diverse range of resident types. Researdhelsding MedPAC and the Urban Institutave
recommended two key reforms to improve payna&curacy and strengthen incentives to
provide an appropriate level and quality of care:

) Remove therapy minutes as a determinant of payment and create a new therapy
payment model in which payment is linked to differences in clinical
characteristicg® !

(i) Create a separate payment component for NTA services, using resident
characteristics to predict utilization of these serviéé3

19 Eby, Jean, Dane Pelfrey, Kathy Langenberg, Brant Fries, Robert GoDlawid,Maltiz, and David Oatway,

iStaff Ti melntensitdVeiieatiooRroject BEhase bb,lowa Foundation for Medical Care, University of

Michigan, Stepwise Systems, CareTrack Systeaismore, MD(2011),https://www.cms.gov/Mdicare/Medicare
Feefor-ServicePayment/SNEPPS/TimeStudy.html

20 Carter, Carol, Baen Garrett, and Doug WissokérRe f or mi ng Medi care Payments to S
to Cut Incentives for Unneeded Caned Avoiding HighCost Patients,Health Affairs 31 (2012), 1303313,
content.healthaffairs.org/content/31/6/1303.long

21 Carter, Carol, Bowen Garrett, and Doug Wisspkeri Th e Nene dMetdo cRaerfeodrs Payments t o

Facilities is as Strong as Ever, 0 Urban Institute, Me d |
http://www.urban.org/sites/default/files/publication/39036/20000A& Needto-ReformMedicarePaymentgo-
SNF.pdf

22 Carter, Carol, Bowen Garrett, and Doug WisspkeRe f or mi ng Medi care Payments to S
to Cut Incentives for Unneeded Caned Avoiding HighCost Patient$,1306.

23 Carter, Carol, Bowen @eett, and Doug Wissoker i The Need to Reform Medicareds
Facilities is as Strong as Ever. o
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3 PATIENT-DRIVEN PAYMENT MODEL (PDPM)

This section describes the methodology usetktelopPDPMand the results of
Acumengsss. anal

3.1 Data and Methods

Theanalysis ofSNF payment alternativeseganwith 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 thestudywindow, Acumen constructestays fromSNFclaims described
in Section3.1.2 Acumen then applied a series of restrictions to endjstays could be
matched to other sources of resident and provider information (S8ctid) and2) inaccurate
invalid, or irrelevantdata(e.g., not pertaining to a SNF resident in a Medicare Part A wts/)
excluded(Section3.1.4).

3.1.1 Year of Data Used for Analyses

Thestudy windowusesdata coresponding tetayswith admissions irfiscal year(FY)
2017. This data reflects theost recentomplete year oflata available to Acumeas of this
report Foundational analyses used to make decisions regarding elements of the payment model
that are ot revisited in this report generally use data corresponding to stays with admissions
FY 2014 as FY 2014 was the most recent complete year of data availableheseranalyses
werecompleted These analyses are shown in the SNF Payment Models RegelsiR)
technicalreport available avww.cms.gov/Medicare/Medicatieeefor-Service
Payment/SNFPPS/therapyresearch.html

3.1.2 Constructing SNF Stays

This section describes the data sources and methods Acunddgn asastruct SNF stays
from claims. Acumen usededicare Parts A and B claimofm the @S Common Working
File (CWF). CWF datavasdownloaded weekly from CMS mainframes and then processed
according to CMSihal action rules. Acumen workedth this finalaction data, which
describes final payments to providers transacted up to the daeddwnload. The primary
claims data used for the analyses are SNF claBhd- claims are identified with Type of Bill
(TOB) 21X, while hospital swing begrovidersuseTOB 18X.24 The Claim Related Condition
Code onSNF claimswvasused to identify Mediaa Part A stays paid unddgre SNF PPS.
Acumen constructeBart A stays by linking claims that share the same beneficiary identifier,

24 Centers for Medicare & Medicaid Services (CMS), Departmehteafith and Human Services (HH@D16a
AChapter 6: SNBilling ampSNF Comsolidated Bilting Medélicare Claims Processing Manuyal
http://www.cms.gov/Regulatiorsnd Guidance/Guidance/Manuals/downloads/cim104af6.p
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facility CMS Certification Number (CCNgnd admission date. Stays created from SNF claims
werethen linked to otheMedicareclaims data and assessment desiagbeneficiary 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
benetits in a SNF. It is essential to restrict the study population to Medicare Part A stays because
the model described in this report would govern payment for SNF residents in Medicare Part A
covered staysnly. Table3 lists theMedicare Part A paymengstrictions. 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 SNFand 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 P&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 nex step in building our study population was matching 3N stays to various
sources of resident and provider informatidatching stays to the prior inpatient claim and
overlapping MDS assessmemias necessary to conduct analyses linking cost informetion
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 impaeDéfM on various types of providersTo
enable matching, Acumeapplieda series of restrictions to the study population

Table4 lists the restrictions used for matchinigems 2.1 to 2.6 enable matching of stay
level cost data to source$resident and provider information. Item 2.1 requires the SNF stays
in the population to have a qualifying inpatient stay. Acumen used the firshissmg pair of
QLFYFROM and QLFYTHRU dates on the beneficiar
qualifying i npatient window. The beneficiaryés 1in
the inpatient stay overlaps with the qualifying window or if the inpatient stay through date falls
within 60 days prior to the SNF admission date. Item 2.2 redtnegsopulation to stays with
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provider information by matching the stay to the Certification and Survey Provider Enhanced
Reports (CASPER) dat a ,itiessprovidgr canhoebe ppund m CABEERO s CC
by matching the stay to a provider in fPrevider of ServicesROS 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 informatio associated with that hospital to the stay. Item 2.3 ensures that only stays
with a matching MDS &lay assessment are included. Acumen matched MDS assessments to
their corresponding SNF claims using the specific Health Insurance Prospective Paynesnt Syst
(HIPPS) code that appears on both documents. Item 2.4 requires that evdefandn

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 re&tbciiod.6 to

ensure that each stay hadamnplete andorrectly ordered series of matched assessments.

Items 2.7 and 2.8 enable estimation of resident cosikulatingstandardizedosts
requiresfour elements: charges reported ®NF claims,costto-charge ratios (CCR$)om cost
reports, each r ethgearmumidabor shargkargesriod each stayal thel
annual labor sharare alwaysvailable in the claims and the SNF PPS final rule, respectively
However, if any of the other twdesnents is missingstaycosts cannot be calculatedlems 2.7
and2.8re two additional matching restrictions u
converted from charges on claims using the CCR on the cost report and that the calculated costs
canbe standardized by removing geographic differences using the wage index and labor share

Table 4. Matching Restrictions

Matching Restrictions

2.1  Stay can be matched &mjualifying inpatient stay

2.2 Provider of stay can bedod in CASPER or POS

2.3 One 5day 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 asséssissing

2.7 A cost report can be found for the provider

2.8  The county in which the facility is located has a wage index

3.1.4 Data Validity Restrictions

After constructingSNF Part A staysnd ensuring stays could be matched to other sources
of residentand provider informatiomPAcumencreated thdinal study population by applyingata
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validity restrictions. Table5 lists the restrictions in this categoriRestrictions 3.1 to 3.7 exclude

stays that contain invaliciformation (for examplehothzero 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 analysétems 39 and 310 arerequirements for the validity @CRs

from the cost report. Items 3.11 and 3%2lude a stay if any one of the six types of therapy

and NTA charges are unrealcglly high. Finally, items 3.13nd 3.14require 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.

Table 5: Data Validity Restrictions

Validity Restrictions

3.1 Stay is not associated with a duplicate beneficiary record

3.2 Provider of stay is in the 50 states or DC

3.3 Stay has a valid first claim

3.4 Stay does not have a gap betw&&claims

3.5 Stay does not have any overlap with the previous or the next stay of the same benefid

3.6 Stay's total utilization days equals the sum of revenue units for all RUGAIs in the clain]

3.7 Total utilization days does not exceed 100

3.8 Stay dos not have zero total therapy charges and positive therapy minutes at the sam

Each of the stayds three ther ap-P99aGagRor
the stay provider

Each of the stayds t hr eandOHEMNfall€V@tRsthe(RPE9O u
range for the stay provider

3.9

3.10

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

Respiratory and Other NTA charges do not fall in top 0.05% and Drug charges do imot
3.12
top 0.01% of charges for all stays

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

3.14 All three nominal NTA costs, calculated by charges*CCR, are not missing

3.1.5 Summary of Study Population Restrictions

As shown inTable6, the final study population contaiBg.68% of totalSNF Part A stays
Acumen compared resident characteristics of the final study population to tlibeebake
Medicare Part A SNF population terms of gender, age, ethity, Medicaid enrollment,
location, ownership, and institution typ&he two populations are similar in most respects,
although the study population contaakigher proportion of stays frofar-profit and
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freestandindacilities and a lower proportionf stays from no+profit, government, hospital

based, and swing bed facilities, as showihable7.

Table 6: All Study Population Restrictions

o Frequency Cumulative Frequency
Restrictions # of Stays ;A)ta())/fs # of Stays ;/(t)a?/fs
All Part A SNF Stays 2,244,03| 100% 2,244,03] 100%
Matching Restrictions
Stay can be matched to the most recent IP stay 2,221,911 99.09 2,221,91] 99.09
Stay can be matched to qualifying IP stay 2,194,84] 97.89% 2,194847 97.89
Provider of stay can be found in CASPER or POS 2,243,831 100.09 2,194,65] 97.89
One 5day MDS assessment is matched to the stay 2,211,46; 98.59 2,163,21| 96.49
All non-default RUGAIs can be matched to their MDS assessment 2,121,89( 94.69 2,064,66! 92.09
Stay does not begin with unscheduled PPS assessment 2,218,76! 98.99% 2,064,06| 92.09
Stay does not have any expected scheduled PPS assessment missing 2,205,36: 98.39 2,036,63: 90.89
A cost report can be found for the pider 2,220,05; 98.99 2,015,26! 89.89
The county in which the facility is located has a wage index 2,244,000 100.09 2,015,26! 89.89
Validity Restrictions
Stayis not associated withduplicate beneficiary record 2,243,48] 100.09 2,014,77, 89.89
Provider of stay is in the 50 states or DC 2,243,81] 100.09f 2,014,68| 89.89
Stay has a valid first claim 2,243,301 100.09 2,014,29! 89.89
Stay does not have a gap between claims 2,243,35( 100.09 2,014,02 89.89
S(tae;])éfc?;gfynot have anyerlap with the previous or the next stay of the same 2243870 100.09 2,013,93 89.79
flt'j?rl]s total utilization days equals the sum of revenue units for all RUGAIs in 223854 99.89 201113 89.69
Total utilization days des not exceed 100 2,243,98] 100.09 2,011,13{ 89.69
f;?]}]/edtci);gothavezero total therapy charges and positive therapy néraitdhe 2,239 40f 99.89 2,007.04 89.49
The stay's provider has each of the three therapy CCRs falls witRfxit99 rang{ 2,216,69] 98.894 1,982,73| 88.49
The stay's provider has each of the three NTA CCRs falls withiniB9BYange 2,209,16! 98.49 1,957,11; 87.29
Each of the stay's three therapy charges does not fall in top 0.01% 2,243,537 1000% 1,956,81] 87.29
Each of the stay's three NTA charges does not fall in top 0.01% 2,226,05; 99.29 1,946,51! 86.79
All three nominal therapy costs, calculated by char@&R are not missing 2,151,26] 95.99 1,936,38; 86.39
All three nominal N costs, calculated by charg€®R, are not missing 2,118,30; 94.49 1,899,08| 84.69
Study Population Stays out of Part A Stays - - 1,899,08| 84.6%
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Table 7: Resident and Provider Characteristics in the Study Population

Part A Study Population
Reddent Characteristics
# % # %
All Stays 2,244,031] 100.0% | 1,899,086| 84.6%
Sex
Female 1,334,406 59.5%| 1,140,568| 60.1%
Male 909,625 40.5% 758,518 39.9%
Age
Under 65 233,640 10.4% 196,450| 10.3%
65-69 247,808 11.0% 206,865 10.9%
70-74 300,198 13.4% 252,209 13.3%
7579 342,477 15.3% 290,856| 15.3%
80-84 384,050 17.1% 326,460 17.2%
85-high 735,858 32.8% 626,246| 33.0%
Race / ethnicity
White 1,874,778 83.6% | 1,590,510| 83.8%
Black 256,628 11.4% 214,155| 11.3%
Hispanic 37,192 1.7 31,159 1.6%
Asian 29,406 1.3% 24916 1.3%
North American Native 11,442 0.5% 9,485 0.5%
Other 23,481 1.1% 19,522 1.0%
Unknown 11,104 0.5% 9,339 0.5%
Medicaid enrollment
Not Dually Enrolled 1,470,420 65.5% | 1,247,393 65.7%
Dually Enrolled 773,611 345% 651,693| 34.3%
Location
Urban 1,861,819 83.0%( 1,584,765 83.5%
Rural 382,212 17.0% 314,321| 16.6%
Census Division
New England 153,867 6.9% 132,628 7.0%
Middle Atlantic 331,623 14.8% 271,259 14.3%
East North Central 410,415 18.3% 363,308 19.1%
WestNorth Central 151,894 6.8% 127,015 6.7%
South Atlantic 466,939 20.8% 402,938 21.2%
East South Central 156,911 7.0% 130,383 6.9%
West South Central 224,382 10.0% 178,582 9.4%
Mountain 105,204 4.7% 84,610 4.5%
Pacific 242,578 10.8% 208,363| 11.0%
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Part A Study Population
Reddent Characteristics
# % # %

Other 218 0.0% - -
Ownership type

For profit 1,613,538 71.9%| 1,397,432 73.6%

Non-profit 532,370 23.7% 428,401 22.6%

Government 95,929 4.3% 72,421 3.8%

Unknown 1,999 0.1% 832 0.0%
Institution type

Freestanding 2,116,056 94.3%| 1,838,907 96.8%

HospitalBased 111,560 5.0% 53,868 2.8%

Swing Bed 16,272 0.7% 6,311 0.3%

Unknown 143 0.0% - -

3.2 Defining the Dependent Variable

This section describes the development of measures of resource use, quality checks of the
data usedo developthesemeasurs, and tle selection of an appropriate unit of time for the
analysis.

3.2.1 Measures of Resource Use
This section describes how we developed resource use measures for PT, OT, SLP, and
NTA services

PT, OT, SLP, and NTA Utilization

There are three measures of resourcalosamentedhn the current SNF PPS: charges,
costs, and minutesTherapy minutes provided to each resident are recorded on the MDS
assessments and used to determine classification unded\RU&owever,minutes are only
recordedor therapyservices redeed, not for other types adervices Thereforejt is not
possibleto use minutes to measure resource use across all types of SEssdoreover,
therapy minutes arenly recorded for days that fall during thel@y lookback window
preceding eacMDS assessmendgp the current data does not document the exact number of
therapy minutes provided eadhyof a SNF stay Because sing minutes as a measure of
resource use presernikgesemethodological challengeAcumen focused on chargasdcosts.

Chargesndicate the amount facilities charge payers for a servicagnceported on
claimsthatSNF providers submit to Medicar€ har ges ar e documented i
centers, so each charge is associaitita specific type of serviceCoss are reported on annual
cost reports, whichegilities are required to subnid allow final settlement of payment between

22 Acumen, LLC



CMS and the providerWhile charges are recorded on claims and therefore provide resident
level information, cost reports providgormation at the facility levelCost reports contain
costto-charge ratie (CCRs) that allow conversion of charges billed on Medicare cldot®sts.
Similar to charges, different CCRs in the cost reports refer to different types of services.
Acumenderiveal costsfrom the charges on clainnsingCCRs on facility cost report€Costs
derived from charges wettilizedto develop an alternativeimbursement modelCostsfrom
charges, as opposed to raw charges, were considdvett@¢oreflect differeces in relative
resource usacrosgesidentdecauseostsare less reflective dafifferences irthe codingof
chargesacross providers

Acumen calculated costs separatelytfar three therapy disciplin@sd NTA services
SNF claims report charges feach of three therapy disciplines: physiterapy (PT)
occupationatherapy (OT) and speeclanguage pathology (SLP)Additionally, cost reports
contain CCRs for eadherapydiscipline. To calculate therapy costs, Acumen multiplied the
charges fronthe SNF claims by the CCR from the facility cost report. This procedure was
followed for each discipline to calculate totall, OT, and SLRosts for each stay in the study
population. NTA charges are recorded in2.8eparate revenue centers on SNf&®
Acumen multiplied charges recorded in each of these revenue centers by the corresponding
CCRs from the facilitylevel costs reports to calculate costs for each NTA revenue center.
Acumen then summaetdkrived costacross all NTArelated revenue cesrss 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 thig\cumen used the inverse of the formula used in the SNF PPS to adjust
payments to reflect geograip wage difference Eachfacility was mapped tds corresponding
corebased statistical area (CBSAyhich in turn wasnappedto the FY 20 wage indexor
that CBSA In FY 2017, CMS estimated th&8.8% of SNFcosts corresponded to latamd
therefoe adjusted that percentage of SNF PPS payments to reflect geographic differences in
wages.Acumen removed the geographic adjustment agpbehe labor portion of costs using
the following formula:

YO & QOIOR QENEND £6@ Qi ® 0 YQE QO OB Q p O OOBHI Q
Nursing Utilization

This section describes the challenges encountered in developing a dependent variable to
measure nursing utilization and ttlecision tausestaff-time meaurement data from tH&taff

2 Acumen determined which revenue centers are associated with NTA sesiitg® mapping provided §MS
(seeTable74in the appendix)
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Time and Resource Intensity Verification Projeé8TRIVE) as a measure of nursing resource
use.

Lack of Resident-Specific Nursing Charges

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 serViceselevant literature and
data confirm thahursing chargeare includedn routine cost caers. The Provider
Reimbursement Manualt at es t hat r out illgemeratursing sexvecest er s 1 n
including administration of oxygen and related medications, handfeeding, incontireaciray
service, % claimsadata sypertthis findling, as the bulk of netherapy nonNTA
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 facilitteeat record resident
specific nursing charged=or example, for each provider, Acumen subtracted tHg&fcentile
of charges per day from the'®percentile of charges per day toree types of charges: nursing
andnon-casemix, therapy, and NTAAs shown inTable8, for most providers, the difference
across residentsetween the 90percentile and 1Dpercentile of nursing anubn-casemix
chargegper daywas small, particularly comparedttee difference fortherapy ad NTA charges
per day We also divided the §percentile by the I0percentile for each category of charges.
These ratios, shown ifable9, indicate that for most providers, there is very little difference
betweerresidentsvith the highest and lowest nursing ameh-casemix charges.These findings
are consistent with prior researsichas he Ur ban Institute@éds 2007 fi
described in more detail the following sectionsbecausé@ was not possible toreate a
dependent variable for nursing using current datamen usedtafftime measurement data
from the STRIVE study tdevelop the recommended resident classification for nursing payment
andestimate relative differences in nursing utilization asithe recommenddeDPMnursing
groups.

Table 8: Provider Variation in Per Day Chargesi Difference between P90 and P10

Provider | Within -Provider Difference of Charges per Day: 9t Percentile Minus 10" Percentie
Per Day Charges
Count P1 P10 P25 P50 P75 P90 P99
Nursing+Noncasemix 13,20¢ $0 $0 $0 $16 $51 $167 $381
Therapy 13,20¢ $59 $105 $141 $198 $279 $387 $716
NTA 13,20¢ $0 $66 $104 $152 $233 $339 $882

26 Centers for Medicare & Medicaid Services (CMS), Department of Health amdikGervies (HHS),The

Provider Reimbursement ManuaPart 1, https://www.cms.gov/requlatiorendguidance/quidance/manuals/paper
basedmanualsitems/cm§21929.html

27 Liu, Korbin, Bowen Garrett, Sharon Long, Stephanie MaxwelkChw Shen, Douglas Wissoker, Brant Fries, et

alAiFi nal Report to CMS: Options for | mprooving Medicare
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Table 9: Provider Variation in Per Day Chargesi Ratio of P90 divided by P10

Provider | Within -Provider Ratio of Charges per Day: 9¢ Percentile Divided by 18" Percentile
Per Day Charges C .
ount P1 P10 P25 P50 P75 P90 P99
Nursing+Nonrcasemix| 13,20¢ 1.0 1.0 1.0 1.1 1.2 15 2.7
Therapy 12,30¢ 1.3 1.6 1.8 2.2 3.1 5.0 36.2
NTA 11,744 1.1 5.7 9.0 13.7 22.7 40.2 218.8

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

STRIVE Data Collection

In 20062007, CMS conducted a wnestaff time study, th&taff Time and Resource
Intensity Verification Project (STRIVEJo develop more comprehensive revisions to the
payment systemStaff time was collectefbr all nursing, therapy, and other ancillary staff

providing care in particigting facilities. Non-therapy time was collected over 48 hours, while
therapy time was collected over seven dalistee types of staff time were collected: Resident

Specific Time (RST), No#iResident Specific Time (NRST), and N8tudy Time (NST).RST
was time a staff member spent providing direct care to a resitl&T included time spent

supporting care for all residents in a study unit but also included tasks unrelated to the study,

such as meals and breakdST included time spent completing taskgporting the facility but

unrelated to the studyOnly RST was used to calculate case indexes. Additionally,

researchers collected the job titles associated with minutes of care provided.

STRIVE Construction of Resource Use Measure

This section decribes how STRIVE researchers constructed the resource use measure
used to set nursing weights. First, residents with zero nursing time (N=95) or observation
windows shorter than 48 hours (N=415) were dropped from the study population. For the
remainingresidents, researchers divided the nursing minutes collected overhoed@eriod in

half to arrive at pediem amounts for each resident. Next, the researchers constructed wage
weights based on the median hourly wage for a given job title relatitie taedian hourly wage
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28 SeeTable10for the median wages and wage weights for nursing job titles used in the STRIVE study.
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across job titles to arrive at a pdiem wageweighted staff time (WWST) estimate for a given
resident.

To remove high outliers, the STRIVE team truncated the WWST estimates by assigning
the 99th percentile of WWST for a given job category to any valueeatih@/99th percentile
within that job category. To remove low outliers, the STRIVE team assigned thensageed
equivalent of 10 raw minutes of total nursing staff time (14 WWST) to any resident with fewer
than 14 total nursing WWST. Stalff time esttesawere first upper truncated within each job
category (RN, LPN, and aides), then lower truncated after summing across all job categories.

Methodology to Update Resource Use Estimates

This section describes how Acumen updated the STRIVE resource usgtestimirst,
Acumen reestimated the population WWST using 20@&ionalBLS OES wages. This was
done to verify the STRIVE methodol ogy and dat
title and for all nursing personnel were close, although noticgnto the estimates published in
the STRIVE report. Next, Acumen-estimated WWST for each resident in the population
using2016 wage data, with the following specifications:

A As in the STRIVE study, all renmiodents wi
windows shorter than 48 hours (N=415) were dropped from the study population.

A2066BLS OES wage data from facilities with
Facilities (Skilled Nursing Facilifies)o was

A Occupat-lonh2cpderuBding aides, orderlies,

2016 data. Instead, Acumen used the closest substitute, occupationebd® 314 (A nur si ng
assistantso) .

A For other |j ob 2016 BLUS daa, Acume miaored heoSTRIVE n t h e
methodology and estimated median wages using the wage distribution for nursing agsistants
nursing care facilities. For example, if STRIVE assigned the wage corresponding to the 75th
percentile for Anunseinm@andisdbeds, 0o ar d orbl iteagd,] egnd
percentile of wages for nursing assistants to the job title.

A For each st aff stAgumen uppBrncated WWST badjustinga i d e
for outliers above the 99th percentile as in the STRIWE)st When calculating total nursing
WWST, Acumen lowetruncated WWST by assigning the wageighted equivalent of 10 raw

2% Bureau of Labor Stattics, U.S. Department of Labdr,Ma y 6 Rafiohal IndustrySpecific Occupational
Employment and Wage Estimates: NAICS 6231L0ursing Cae Facilities (Skilled Nursing Facilitie®)
Occupational Employment Statistitsst modified March 31, 2017,
https://www.bls.gov/oes/2016/may/naics4_623100.htm
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nursing minutes (14 WWST) to residents with fewer than 14 total nursing WWST, as in the

STRIVE study.

SeeTablel1l0for the updated median wages and wage weights usedestingate

WWST.

Table 10: Original and Updated Median Wages and Wage Weights for Nursing Job Titles
in the STRIVE Study

STRIVE (National)

2016(Industry 623100)

09 M3 BLS Title OccBuL ition Median -
(From STRIVE Table 4-11) c P o Hourly Wage | Vage Median | Wage
ode 2006 Weight |Hourly Wage | Weight
29-1111
Registered Nurse (RN) Registered Nurses (2006), 29 $27.54 2.58 $2941 2.38
1141 016
Respiratory Therapist Respiraory Therapists 29-1126 $22.80 2.14 $2878 2.33
. . Licensed Practical and Licensed
Licensed Practical Nurse (LPN) \Vocational Nurses 29-2061 $17.57 1.65 $2185 1.77
Certified Nurse Assistant (CNA) [Nursing aides, orderlies, and 31-1012
Geriatric Nurse Assistant (GNA) fattendants (2006) or nursing (2006), 3% $10.67 1.00 $12.34 1.00
Resident Care Technician (RET |assistants2016 1014 @016
Nursing aides, orderlies, and 31-1012
Certified Medication Aide (CMA) [attendants (2006) or nursing (2006), 31+ $10.67 1.00 $12.34 1.00
assistants2016 1014 @016
75th percentile of national hourly Does not
Restorative Aide 31-1012 wage (2006) or hourly slexist $12.80 1.20 $1454 1.18
1014 wageZ016
25th percentile of national hourly Does not
Bath Aide 31-1012 wage (2006) or hioly 31- st $9.09 0.85 $1064 0.86
1014 wageZ016
25th percentile of national hourly Does not
Feeding Aide 31-1012 wage (2006) or hourly 3lexist $9.09 0.85 $1064 0.86
1014 wageZ016
Psych Aide Psychiatric Aides 31-1013 $11.49 1.08 $12.78 1.04
25th percentile of national hourly Does not
Non Certified Care Technician [31-1012 wage (2006) or hourly 31|~ ". $9.09 0.85 $1064 0.86
exist
1014 wageZ016
Median of national hourly 31012 Does not
Clinical Associate wage (2006) or hourly 31014 wag| . $10.67 1.00 $12.34 1.00
exist
(2016
25th percentile of national hourly Does not
Transportation 31-1012 wage (2006) or hourly glexist $9.09 0.85 $1064 0.86
1014 wageZ016
Respiratory Therapy Assistant |Respiratory Therapy Technicians [29-2054 $18.81 1.76 $2236 1.81
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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 replicatédte methodology followed in the STRIVE study to generate
estimates of nursing resource use for the STRIVE study population. These estimates were very
close to those reported by STRIVE researchers, as sholiabla 93in the appendixof the SNF
PMR techncal reportavailable atvww.cms.gov/Mediare/MedicareFeefor-Service
Payment/SNFPPS/therapyresearch.html

For the dependent variables used to develojotimeother recommended cas@x
components described in Secti®8, Acumenexploral the validity ofcosts 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 ggmirts. 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 péradade 11 below $iows 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 generalbystent.

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 stayeA used two methods:

For utilization days that fell within an MDS assessmentdba&k window, the actual number of
minutes provided was used. For utilization days that did not fall withassessment loblack
window, Acumen assumed that the amaafitherapy minutes petay was the same as in the
mostrecent 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 residénTable12 showsthattherapy costs were highly correlated with therapy
minutes, indicating that therapgstsfrom chargesre reflective ofctualtherapy utilization

during a stay
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Table 11: 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 78.59 8699
oT 77.7Y9 85.69
SLP 76.59 84.09
NTA 71.29 83.49

Table 12 Correlation between Therapy Minutes per Stay and Therapy Costs per Stay

Therapy .
Discipline Correlation
PT 0.85
oT 0.86
SLP 0.85

3.2.3 Units of Time

Acumen considerethree 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 regintyiye of costs
per unit of time may vary depending on the unit of time used for the anaR@igxample,
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 entear8\F after an inpatient stay of another type
may tend to have longer stays with low costs per diayhis casethe two types ofesidents
may exhibit similar average cegier stay, but different average aysér day. Clinical
conditions related ttheinpatient stay woulthereforepredict costsnoreeffectivelyi and hence
be incorporated into the recommendesident classification if a per day unit of analysis were
used. For this reason, if CMS usasperdayunit for paymentthen using a petay unit for
analysis can better ensure that payments in the recommeag®ent modetlosely 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 anamalysis 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.

SNF PDPM Technical RepoftAcumen, LLC 29



3.3 Definition of Payment Components

RUG-IV includes two casmix-adjusted components: nursing (includes nursing, NTA,
and social services) and therapy. There is also a therapgasemix component, which only
applies to residents who do not receive therapy and is intended to cover the costs of therapy
evalwation(s). Finally, there is a nenasemix component that does not vary with resident
characteristicsPDPMincludes six componentstive casemix adjusteccomponent¢PT, OT,
SLP,nursing, andNTA) and one noitasemix component This section describes howcumen
selected the componentsRiDPM

3.3.1 Splitting Current Therapy Component

The current therapy component covers the costs of three ttaisajplines PT, OT, and
SLP. HoweverAcumenfounda | most no r el at i onPIOTcpstsiperthawe e n a
and SLP costs per day (correlatiorDdd3 as shown iTablel13). Additionally, investigation of
independent variables revealed that certain key resident characteristics have opposite effects on
PT/OTand SLP costper day. For example, residents with cognitive impairments receive less
physical and occupational therapy but recengre speectanguage pathologyBased on these
investigations, clinical input, and feedback from technical expert panels, Acumendazhttiat
SLP costs per day are predicted by a different set of independent vathi@nlelsose thairedict
PT and OT costs per dayerefore SLP services should be casix adjusted with a separate
payment componerfitom PT and OT

Acumenthen conducte a series of investigations to determwigetherPT andOT
should form asingle payment component. Theseestigationavereprompted by discussion at
the ThirdTEPiIn June 2016.TEP members were generally supportive of the creation of a
separate SLP ooponent, and some members recommended exploring whether there should also
be two separate components for PT and @3 shown inTable13, Acumen found a strong
correlation between PT and OT costs per day®f.0Acunen 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 pe
communicative function declines. &men 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 patterns90% of coefficients had the same sign across the two models, as shoalsien
94in theappendixof the SNF PMRtechnical reportavailable at
www.cms.gov/Medicare/Medicafeeefor-ServicePayment/SNEPPS/therapyresearch.ytml
Acumen also used a broader model contaidi®d.6recorded values from the MDS assessment
prior inpatient stay claim, and SNF claimpredict PT and OT sts per day separatelput of
the 271values that wex significant in both models, 98of them had the same sjgndicating
that they have a similar effect on PT and OT costs
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Given the results dhese investigations, ooriginal RCSI modeladdresse®T and OT
services through a single componehtowever, duringechnical expert panels (TERs)d in
response to the ANPRM, variopsofessional organizations and other stakeholders stated that
PT and OT services should be addressed via separate conspginen the different aims of the
two therapy disciplines and differences in the characteristics of the resident subpopulations for
which PT or OT services are warrantédoreover,current data on service utilization partly
reflects incentives created bye existing RUGV payment model. Without these incentives in
place, it is possible that somewhat different sets of resident characteristics would predict PT and
OT utilization. For the foregoing reasons, we decided to separate the combined PT/OT
compamentfrom the RCS modelinto two separate casrix adjusted components in the
proposed®DPM Because of the strong correlation between the dependent variables used for
both components and the similarity in predictors, we maintain the sammbpaskssfication
model for both components. In practice, this means that the same resident characteristics will
determine a residentodés classification for PT
assigned separate casex groups for PT and OT paymemthich correspond to separate case
mix indexes and payment rates.

Table 13: Correlation between Ccsts per Day across Therapyisciplines

Therapy Correlation

Discipline PT oT SLP
PT 1.00 0.67 0.03
oT 0.67 1.00 0.09
SLP 0.03 0.09 1.00

3.3.2 Splitting Current Nursing Component

As noted above, NTA services are currendiynbursedy the nursing component of the
SNF PPS. However, nursing casé indexes are solely based on variation in nursing staff time
and therefore do not refleeariation in NTA resource use and cosiEgure4 shows that
average NTA costs per day do not track closely with nursing indexes. For example, stays in the
CA1 RUG have the thirthighest NTA costs per day ($21but one of the lows nursing
component CMIs (0.78)Conversely RUX receives very high nursing component payments
(CMI of 2.67) despite havinipwer NTA costs (86 per day). Table77 in theappendixprovides
more detail on each individual RUG.
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Figure 4: Nursing Index and Average NTA Costs per Day by RUG
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These findings are consistent with other studies. MedPAC stated in acp@ttihat
Aunder current (2014) policies, tpagmestsands ess e
NTA costs, with (nursing) payments3® dhispl ai ni ng
means that facilities may be underpfdresidents with high NTA costsmdoverpaid for
residentswith low NTA costs, which could create an incentigefacilities to avoid residents
with substantial NTA service need$o address thisyledPAC recommended removing NTA
services from the nursing component and creating a separate NTA component. In separate
researchthe Urban Institute concluded thaigaiment of SNF payments with NTA costs could
be improved while imposing a minimal administrative burden on SiyEseatinga separate
NTA componenf! Additionally, members of the Nursing TEP in November 2015, the Third
TEP in June 2016, and the FourthPI'E October 2016 agreed with the recommendation to
create a new NTA component separate from nursing. Based on the findings described above and
the consensus on the issue, Acumen nesdT A costs as a separate component

3.4 Resident Classification for Physical and Occupational Therapy
Components

This section describes the selection of independent variables ol gaed OT
componerg, variable grouping methods, and results.

30 Carter, Carol, Bowen Gaett, and Doug Wissoker i The Need to Reform Medicareds
Facilities is as Strong as Ever. 0

31 Liu, Korbin, Bowen Garrett, Sharon Long, Stephanie MaxwelkChw Shen, Douglas Wissoker, Brant Fries, et

alAiFi nal R e p o ons fot lmpro@ng $Medic@eRayment for Skilled Nursing Facildies
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3.4.1 Selection of Independent Variables

Selection of independent variables consistedvofgrimary phases: (1) initial selection
of resident characteristics likely to be good predicto®®TodndOT utilization and (2¥inal
selectionof thevariables thatveremost predictive of resource usAcumen used relevant
literature, clinical inputregression evidencand feedback from technical expert panels to
identify resident characteristics thagrepotentially predictive oPT andOT utilization. In the
initial selection phase, Acumen first narrowed the full list of MDS variables to keljictors
of PT and OT uskased on evidence from the literature and input from clinicibiext,

Acumen used theASSOregression technigdeto determinewhich of the initial set of variables
were most predictive of costénput from technical experigmels was also incorporated into the
exploratory phase of independent variable selecthfmumen then developed a final list of
potential predictors by removing items with a minimal impact on costs.

Thefinal list of potential predictorselected for frcther explorationncluded: clinical
reasons for the prior inpatient stay and SNF stay, functional status, cognitive impairment, age,
prior utilization of services (emergency, acute inpatient, andgmege), comorbidities recorded
during the SNF stay arturing the year prior to the stay, and services received during the SNF
stay. Acumenthenused regression analysis to examine the relationship between these
characteristics andT andOT costs per day. Three types of resident information were found to
be strong predictors T andOT costs per day: clinical reasons for the prior inpatient stay,
functional status, and cognitive impairmeflinical reasons for the prior inpatient stay were
defined using the clinical categories described in the firsssgbon below. Cognitive
impairment was identified using the cognitive indicator described in the secoisecidn.
Functional status wascorporated using a functi@tore described in the third sabction.

Subsequent to these investigations, comters responding to the ANPRM noted that
comorbidities were included as determinants of payment in the SLP and NTA components of the
recommended payment model, therefore comorbidities should also be considered for inclusion in
the PT and OT componenti response to these comments, we conducted further investigations
to determine if it was appropriate to include PT and OT comorbidities in the recommended
payment model. The results of these investigations are describedonrtmesubsection
below.

Clinical Categories
In theSNF PMRtechnical report (available atww.cms.gov/Medicare/Medicaifeee

for-ServicePayment/SNFPPS/therapyresearch.hted describe the methodology for
constructingclinically relevant classifications to group residents for payment purpdses

2Ti bshirani, Robert, f@ARegr essi dournd df the RokabSiatstical BatieySe | e ct i
Series B (Statistical Methodology® (1996): 267288, https://statweb.stanford.edu/~tibs/lasso/lasso.pdf
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described in that reporAcumen sought to create broad groupings that would allow the
incorporation of additional criteria relevant to SNF resource Tiseachieve this, Acumen

worked with clinicians to create broad clinical categories that group residents baked on
primaryreason for SNF careBased on the analyses, ten clinical categories were created: Acute
Infections, Acute Neurologic, Cancer, Cardiovascular and Coagudakitajor Joint

Replacemendr Spinal Surgery, Medical Management, N®argical

Orthopedic/Musculdgeletal, Pulmonary, Ne@rthopedicSurgery andOrthopedic Surgery

(Except Major Joint Replacement or Spinal Surgefy)e ten clinical categories and average
costs per day by component are showfiable 14 below3?

At the timethe clinical categories were developed, we determined that SNF diagnostic
information was of lower quality than diagnostic information from the prior inpatient Etay.
example, the MDS assessment does not indicate the primary reason for a SNF sitgso We
found that 4% of SNF claims assigulgenericlCD-9-CM codes as the principal diagnosis,
limiting the usefulness of diagnoses from SNF claims in classifying residésts resultwe
used the Medical SeverityDiagnostic Related Group (MBRG) from the prior inpatient stay
to define the primary reason for SNF carel assign residents to clinical categoriagull
mapping between M®RGs and the 10 categories is showiable78in theappendix For
residents whose i inpatient stay took place in an inpatient rehabilitation facility (IRF), we
used the Rehabilitation Impairment Category (RIC) from the IRF stay to assigents to
clinical categories, as IRFs do not use-MBGs to determine paymenA mapping of tie RICs
to the clinical categories is shownTiable79in theappendix More detais onthesedecisiors
areprovided in theSNF PMRtechnicalreport.

Table 14: 10 Clinical Categories and Average Costs pdday by Component

o Avg. Costs per Day
Clinical Category # of Stays| % of Stays
PT oT SLP NTA
Acute Infections 124,274 6.59 $64 $56 $17 $87
Acute Neurologic 121,22 6.49 $64 $5¢ $35 $58
Cancer 87,06 4.69 $64 $55 $2( $63
Cardiovascular and Coaguiartis 187,39 9.99 $64 $5¢ $16 $79
Medical Management 579,044 30.59 $64 $55 $2( $77
Non-Orthopedic Surgery 205,93 10.89 $649 $58 $15 $89
Non-Surgical Orthopedic/Musculoskelet 110,06 5.89 $73 $61 $14 $56
Major Joint Replacememtr Spinal Surger 163,444 8.69 $8§ $65 $8 $63
gggﬁ;‘é‘;ﬂ'}grﬁ”g?gén(g‘gif;e'\"rsior Joint 165,66 87%  $74 %67  $13  $68
Pulmonary 154,98 8.29 $65 $54 $21 $93

33 Nursing costs per day are not shown because, as discussed in S&cfimesidentspecific data on nursing costs
is notavailable.
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As described in thENF PMRtechnical reportavailable at
www.cms.gov/Medicare/Medicaffeeefor-ServicePayment/SNEPPS/theraggearch.htn) in
developing RCS we included the 10 clinical categories as a categorical variable wgliren the
Classification and Regression Trd€ART) algorithm to develop resident groujos PT and
OT payment As described in Sectia®4.2 CART is a decision tree learning technique that
produces classification groups based on the relationship between a dependent variable and at
least one independent variabkllowing CART to group the clinical categories resulted in
fewer resident groups but a highessguared valueTherefore Acumen used the results of this
simpler model to collapsdinical categories that were often grouped together by CARahle
15 showsthe five collapse categoriesor the PT and OT component$able16 shows the
collapsed clinical categoriethe number of stays, and PT andl costs per day.

Table 15: Collapsed Clinical Categories for PT andOT Componerts

Original Categories Collapsed Categories
Major Joint Replacement or Spinal Surgery Major Joint Replacement or Spinal Surgery
Non-Surgical Orthopedic/Musculoskeletal Other Orthopedic
Ort_hopedic Surgery (Except Major Joint Replacement or Other Orthopedic
Spinal Surgery
Acute Infections Medical Management
MedicalManagement Medical Management
Cancer Medical Management
Pulmonary Medical Management
Cardiovascular and Coagulations Medical Management
Acute Neurologic lAcute Neurologic
Non-Orthopedic 8rgery Non-Orthopedic Surgery

Table 16: Collapsed Clinical Categories and Averag®T and OT Costs per Day

Avg. PT | Avg. OT
Clinical Category # of Stays | % of Stays| Costs per | Costs per
Day Day
Major Joint Replacement or Spinal Surge 163,444 8.69 $84 $64
Other Orthopedic 275,72 14.59 $73 $61
Medical Management 1,132,76 59.69 $65 $54
Non-Orthopedic Surgery 205,93 10.89 $64 $59
Acute Neurologic 121,22 6.49 $69 $59

Cognitive Measure
The SNF PMRtechnical report (availablatwww.cms.gov/Medicare/Medicaifeeefor-
ServicePayment/SNFPPS/therapyresearch.hthekcribes the investigations that led us to select
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a cognitive measure basedtbe Cognitive Function Scale (CFS) to assess cognition for the

therapycomponent®f the recommended payment modAk describedn that reportthis
measuravas selected because thereugrently no single measure of cognitive status that allows
comparability across residentRUG-1V, the current payment model, primarily usies Brief
dent so

Interview for Mental Status (BIMSp measu e
15% of residents do not complétee BIMS: in 12%of cases, theterview is not attempte@nd
for 3% of stays, thenterview is attempted butannot be completedn these cases, the MDS
requires assessoto complete the Staff Assessment for Mental Status (items €DIQQ0), and
the Cognitive Performance Scale (CE8jived from those itemsriginally developed for the
MDS 2.0, can be used to assess cognitive function.

To addresshe lack of a commomeasure of cognitive statuBhomas et al. proposed in a

resi

C 0gnbhotti ve

2015 papethe use of new cognitive measure, the Cognitive Function Scale (CFS), which

combines scores from the BIMS and CPS into one scale that can be used to compare cognitive
function across allesidents* The CFS places residents into one of four cognitive performance

categories based on their score on either the BIMS or GP®sponse to thaNPRM,
commenters questiongklis scoring methodology, specifically the classification of a CP&sco

of 0 as A mi

dl vy

i mpaired. 0O

Based

on

score of thadsimilartherapy costs agsidentsvith a BIMS score of 1-d5indicating
Acogni t i yseelapleli7)nas el ds olinical feedback, we determined that it was

appropriate to reclassify residents with a CPS score of 0 as cognitively intact, consistent with

a

ANPRM feedback. The final scoring methodology for the prop&2EM cognitive measure is
shownin Table18. The SNF PMRtechnical report provides more details on our decision to

selecta cognitive measure basedtbe CFS aan indicator of cognitive status for the therapy
components As noted in that report, the CHfais@ cognitive measurns not used to determine
payment in the recommeed nursing and NTA components.

Table 17: Therapy Costs per Day by CPS Score anBIMS Score

Cost Component CPS: Score CPS_ Score CPS_ Score BII\_/IS Score BII\ﬁS Score
=0 =1 =2 =1315 =8-12
Total Therapy $144 $14¢ $15€ $144 $144
PT $72 $6¢ $69 $73 $671
oT $61 $58 $5§ $61 $54
SLP $12 $272 $29 $12 $23

34Thomas, Kali S., David Dosa, Andrea Wysocki, and Vincent,MoF h e
Me di c a |l httasd/doieorg(l@21097/M)R.0000000000000334
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Table 18 RevisedMapping between BIMS/CPS Scores an@DPM Function Scale

PDPM Cognitive Level BIMS Score CPS Score
1 - Cognitively Intact 1315 0
2 - Mildly Impaired 8-12 1-2
3 - Moderately Impaired 0-7 34
4 - Severely Impaired - 5-6

Construction of Function Score

In developing RCS, Acumen constructed a function score to measumplyeutilization
based in part on the current ADL scota.contrast tdhecurrent ADL score, thRCS | function
scoreto measure therapy utilizati@xcludedoed mobilityitems and relieéxclusively orthree
late-lossself-performance itemg@oileting, transferring, and eatingy assess functiorBed
mobility items and support provided items were excluded from the IR@&tion score because
these items were considered to be based on the level of service provided and therefore not
consistent with agyment model based on resident characterisAcilitionally, theRCS
function score assigngmbints on the basis of therapy utilization rather than functional
dependenceThe SNF PMRtechnical report (available aiww.cms.gov/Medicare/Medicare
Feefor-ServicePayment/SNFPPS/therapyresearahihprovides more details adhe
construction of the function score to measure theuifigation.

Comments submitted in response to the ANPRIggestedeplacing older MDS items
used to determine payment in RC®ith newer, IMPACT Actcompliant items.Additionally,
some commenterecommendedlso using early loss ADLs to measure functiémlight of this
feedback, we constructed a new function score basédhotional items found on Section GG, a
relatively new section of the MDS 3.0 that offeranstardized and more comprehensive
measures of functional status and therapy ne8dstion GGneasureshree seHcare activities
(eating, oral hygiene, and toileting hygiene) and various activities relating to moBiitgion
GG is assessed once atrassion and once at discharge. At admission, the assessor completes
both the admission performance and the discharge goal for the reddeidcharge, only the
discharge performance assessedSNFs have been collecting Section GG data since October
2016 as part of the requirements for the Improving MedicareAtge Care Transformation
Act of 2014 (IMPACT Act).

To select Section GG items for inclusion in the functional measure for the PT and OT
components, we ran inddual regressions using eashthe12 Section GGunctional abilities
assessed at admissitinseparately predict PT and OT costs per ddye Rsquared values of
these individual regressions are showiable19. Because of the lower prediedi ability d
the wheelingtemsGG0170R. (wheel 50 feet with two turns) and GG0172Q0®%heel 150 feet)
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we exclude these from construction of the functional measW retained the 10 remaining

items shown imable19.
Table 19: Predictive Ability of Section GG Items
MDS Item Name ADL Type Description PT oT
The ability to use suitable utensils to bring food to the
GGO0130A1Self-care: Eating Late loss mouth and swallow food once the meal is presented g 0.034 0.02]
table/tray.Includes modified food consistency.
The ability to use suitable items to clean teeth. Dentur
GG0130B1Selfcare: Oral hygien| Early loss The ability to remove anq replace dentures f.“’”.‘ and ¢ 0.03¢ 0.03(
mouth, and manage equipment for soaking mmsing
them.
Seltcare: Toiletin The ability to maintain perineal hygiene, adjust clotheg
GGOl:%OCJ|_| iene. 9 Late loss pefore and after using the toilet, commode, bedpan, o 0.024 0.02(
Y9 urinal.
GGO170BIMobility: Sit to lying Late loss Theability to move from sitting on side of bed to lying 0.034 0.024
on the bed.
Mobility: Lvind to The ability to safely move from lying on the back to sit
GGO0170C1T ... y:- Lying Late loss |on the side of the bedith feet flat on the flograndwith 0.03¢ 0.02]
sitting on side of bed
no back support.
GGO170DMobility: Sit to stand | Late loss || 1€ 20ility to safely come fo a standing position from | 4 44 g o3
sitting in a chair or on the side of the bed.
GGOl7OEJMOp'“ty: Chair/bedto- Late loss The ability to _safely transfer to and from a bed to a ch 0.03" 0.021
chair transfer (or wheelchair).
GGOl?OFl{\:l;r?élf'g: Toilet Late loss [The ability to safely get on and off a toilet or commode 0.02¢ 0.023
GGO170JlM_oblllty: Walk 50 feet| Early loss Onc_e standing, the ability to walk at least 150 feet in g 0.054 0.034
with 2 turns corridor and make 2 turns.
GGO170KJMoblllty: Walk 150 Early loss Onc_e standl_ng_, the ability to walk at least 150 feet in g 0.054 0.031
feet corridor or similar space.
GGO170RJMoblllt_y: Wheel 50 Early loss Once seated in wheelchair/scooter, can wheel at leas 0.004 0.004
feet with 2 turns feet and make 2 turns.
GGO17OS]Moblllty: Wheel 150 Early loss Oncc_s seated_ in whe_el(_:halr/scooter, can wheel at leas 0.001 0.001
feet feet in a cordor or similar space.

After selecting the Section GG itertigt compriséhe functional measurer the PT and
OT components, we assigned poittt®ach respond®sed orunctionalindependence, with
higher points assigned to higher indepamek levels.This approach is consistent with point
assignment for theDPMnursing functional measure and functional measures in other care

settings. Further, mderthe RUG V model , I f

t he

SNF

occtcas Ot mat
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Aoccur rredehesmitepmame assigned the same Hpwevent v al
we observed that residents who were unable to complete an activity had similar PT @stOT
asdependentesidents.Therefore, when thactivity cannot be completethe egivalent Section

GG response§resident efused) finot applicabled finot attempteddue to medical condition or
safety )aegraupetvii e & A dependent o for t Hathpur pose
two walking items, there is an additional respdesel to reflect residents who skip the walking
assessment due to their inability to walk. Residents who are coded as unable to walk receive the
same score as dependent residents to match with clinical expectations.

Table20andTable21 show the points assigned to each response using this methodology.
The point assignment is nearly identical across the two tables, ¢xatpt the walking items,
residents who cannot walk (based on item GG0170H13smigned O pointsTo calculatea
total function scorewe calculatedaverage scores for bed mobility, transfer, and walking based
on the multiple items that de#loe these activities, then summtbe three average scores with
the scores for eating, ofaygiene, and toileting hygiene, resulting in equal weighting of the six
activities. This procedure avoids overweighting activities that are measured using multiple
items. The finalscore is rounded to the nearest integesultingin a total theoreticdlunction
score that ranges from 024.

Table 20: Points Assigned to Section G&Responses (Except Walking)

Response Score

05 Setup assistanc®6 Independent 4

04 Supervision or touching assistance

03 Partial/moderate assistce

02 Substantial/maximal assistance

Ol R, | N W

01 DependenD7 Refused, 09 N/A, 88 Not Attempt

Table 21 Points Assigned to Section GResponsesWalking Items)

Response Score

05 Setup assistancé®6 Independent 4

04 Supervsion or touching assistance

03 Partial/moderate assistance

02 Substantial/maximal assistance

Ol R, | N W

01 DependenD7 Refused, 09 N/A, 88 Not Attemptdgesident Cannot Walk
*Coded based on response to GG0170H1 (Does the resident walk?).

Figure5 shows PT and OT costs per day and the percentage of stays by Section GG
based function score valu&he graph shows an inversestaped relationship between function
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score and costs per dajT and OT costs are lowest for residemith the highest and lowest
function scores.

Figure 5: PT and OT Costs per Day and % of Stays by Section G8ased Score Value
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Comorbidities Related to PT and OT Utilization

As noted above, we revisited the decision to excludarflTOT related comorbidities
from the recommended payment model based on feedback received in response to the ANPRM.
We first investigated the impact of a broad list of selected condiioRS and OT utilization.
These conditions were identified bassdANPRM comments, clinical input, and a literature
search.Table22 shows the impact of each condition on PT and OT costs perGiayditions
weredefined using the PRP&®quired MDS item indicateid the tableor ICD-10 diagnos codes,
when no PPSequired MDS item is indicatedA list of ICD-10-CM codes used to define
conditions that were not defined using MDS items can be foumdbfe80in theappendix All
conditions bat had a positive impaonh PTor OT costs per day &2 or morewere selected for
further investigatio® These are: J1700A Fall within month prior to admission, J1700€ Fall
related fracture within 6 months prior to admission, arthritisymatoid arthritis,
musculoskeletal paj and vertigo with specific caus@s noted inthe SNF PMRtechnical
report(available at available atww.cms.gov/Medicare/Medicaifeeefor-Service
Payment/SNFPPS/therapyresearch.jhitmtluding items that impact payment negatively can

35 The impact of a given condition is defined as the average costs for stays with the condition minus the average
costs for stays without the condition.
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result in access barriers for beneficiaries with theséitions and incentivize providers to
miscode these items or stint on care provided to residents with these conditions.

Table 22 Conditions Selected for Investigation as Pand OT Comorbidities

Condition # of Stays % of Stays AV%eTEE;StS Avgbe(r)'llsgyosts
B1000 Vision
Missing 26,984 1.49 $53.7 $46.4
Adequate 1,547,75 81.59 $69.¢ $58.1
Impaired 214,84 11.39 $66.3 $56.9
Moderately Impaired 53,42 2.89 $63.4 $54.3
Highly Impaired 39,73¢ 2.19 $54.1 $46.9
Severelyimpaired 16,33¢ 0.99 $58.8 $51.2
J1700A Fall within month prior to admission
Missing 62,981 3.39 $57.4 $48.4
No 1,120,96 59.09 $67.7 $56.4
Yes 640,80 33.79 $71.6 $60.4
Unable to Determine 74,33 3.99 $65.7 $57.7
J1700B Fall within 26 months prioto admission
Missing 70,801 3.79 $58.4 $49.1
No 1,290,90 68.09 $69.7 $58.1
Yes 377,50 19.99 $68.4 $58.7
Unable to Determine 159,88 8.49 $67.9 $58.1
J1700C Fafrelated fracture within 6 months prior to admission
Missing 65,99 3.59 $57.4 $48.4
No 1,444,71 76.19 $68.7 $57.4
Yes 297,50 15.79 $73.4 $61.1
Unable to Determine 90,871 4.89 $66.6 $57.9
K0100Z No signs or symptoms of possible swallowing disorder
Missing 12,834 0.79 $85.7 $60.4
No 84,12 4.49 $61.1 $52.4
Yes 1,802,12 94.99 $68.4 $58.1
K0510C2 Mechanically altered diet while a resident
Missing 5,324 0.39 $57.5 $50.7
No 1,450,93 76.49 $71.( $59.5
Yes 442,82 23.39 $60.9 $52.4
10200 Anemia
Missing 28§ 0.09 $70.9 $61.4
No 1,317,02 69.49 $69.3 $58.4
Yes 581,77 30.69 $67.( $567]
10600 Heart Failure
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Avg. PT Costs|

Avg. OT Costd

Condition # of Stays % of Stays per Day per Day

Missing 207 0.09 $72.7 $59.9

No 1,400,41 73.79 $69.7 $58.(

Yes 498,46 26.29 $67.( $57.3
10700 Hypertension

Missing 321 0.09 $69.( $61.9

No 422,77 22.39 $68.3 $57.2

Yes 1,475,99 77.79 $68.7 $58.(
12900 Diabetes Mellitus (M)

Missing 179 0.09 $60.5 $56.3

No 1,215,90 64.09 $69.3 $58.1

Yes 683,00 36.09 $67.3 $57.4
14500 CVA, TIA, or Stroke

Missing 160 0.09 $62.3 $52.4

No 1,726,60 90.99 $69.(¢ $58.1

Yes 172,32 9.19 $64.1 $55.4
14800 NonrAlzheimer's Dementia

Missing 157 0.09 $63.3 $55.4

No 1,516,05 79.89 $70.4 $59.9

Yes 382,87 20.29 $61.1 $52.4
14900 Hemiplegia or Hemiparesis

Missing 117 0.09 $57.3 $52.4

No 1,806,25 95.19 $69.( $58.1

Yes 92,711 4.99 $61.4 $53.4
15000 Paraplegia

Missing 85 0.09 $61.5 $55.(

No 1,888,79 99.59 $68.7 $57.9

Yes 10,21 0.59 $45.4 $43.4
15100 Quadriplegia

Missing 83 0.09 $62.5 $56.7

No 1,893,60 99.79 $68.7 $57.9

Yes 5,391 0.39 $40.3 $38.1
15200 Multiple Sclerosis

Missing 82 0.09 $59.9 $53.1

No 1,884,93 99.39 $68.7 $57.4

Yes 14,071 0.79 $58.5 $51.3
15300 Parkinson's Disease

Missing 93 0.09 $62.7 $56.2

No 1,819,99 95.89 $68.7 $57.4

Yes 78,991 4.29 $65.5 $55.8
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Condition # of Stays % of Stays AV%;ES;SG Avgbe?'llsgyosts

15700 Anxiety Disorder

Missing 175 0.09 $61.9 $52.4

No 1,482,81 78.19 $69.4 $58.3

Yes 416,09 21.99 $65.7 $56.(
15800 Depression

Missing 23( 0.09 $63.4 $55.9

No 1,261,55 66.49 $69.4 $58.1

Yes 637,30 33.69 $66.2 $56.4
15900 Manic Depression

Missing 113 0.09 $58.4 $51.4

No 1,842,51 97.09 $68.4 $58.4

Yes 56,45 3.09 $62.7 $53.9
15950 Psychotic Disoeet

Missing 11§ 0.09 $64.1 $54.9

No 1,842,97 97.09 $68.9 $58.1

Yes 55,99 2.99 $57.3 $49.9
16000 Schizophrenia

Missing 94 0.09 $62.4 $49.2

No 1,842,98 97.09 $68.9 $58.

Yes 56,001 2.99 $58.7 $51.4
16100 Post Traumatic Stress Disorder (PTSD)

Missing 87 0.09 $60.2 $52.4

No 1,891,19 99.69 $68.¢ $57.8

Yes 7,808 0.49 $65.9 $56.1
Peripheral NeuropathyCD-10-CM)

No 1,756,60 92.59 $68.5 $57.9

Yes 142,48 7.59 $69.7 $58.1
Substance AbusgCD-10-CM)

No 1,799,06 94.79 $68.7 $57.94

Yes 100,02 5.3% $67.3 $57.4
OsteoporosigiCD-10-CM)

No 1,685,88 88.89 $68.4 $57.1

Yes 213,20 11.29 $69.7 $58.4
Arthritis (ICD-10-CM)

No 1,346,60 70.99 $67.¢ $57.2

Yes 552,48 29.19 $72.5 $59.1
Rheumatoid ArthritigICD-10-CM)

No 1,828,42 96.39 $68.5 $57.8

Yes 70,664 3.79 $70.7 $59.4
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Condition # of Stays % of Stays AEL [P Siesiiz g, O (Rosk
per Day per Day

Hyperglycemia or Hypoglycemi@CD-10-CM)

No 1,843,98 97.19 $68.4 $57.4

Yes 55,104 2.99 $67.7 $57.1
Musculoskeletal PaifiICD-10-CM)

No 370,96 19.59 $66.7 $54.4

Yes 1,528,12 80.59 $69.1 $58.1
Vertigo with Specific Case(ICD-10-CM)

No 1,896,13 99.89 $68.6 $57.8

Yes 2,944 0.29 $71.5 $61.]
Spinal Cord Injury(ICD-10-CM)

No 1,893,70 99.79 $68.6 $57.8

Yes 5,38( 0.39 $61.9 $54.4
Amputation(ICD-10-CM)

No 1,851,04 97.59 $68.8 $58.(

Yes 48,041 2.59 $61.3 $53.1
Anemia (ICD-10-CM)

No 1,000,05 52.79 $68.4 $58.2

Yes 899,02 47.39 $68.2 $57.4
Cancer(ICD-10-CM)

No 1,714,58 90.39 $68.4 $58.4

Yes 184,49 9.79 $66.3 $56.2

The next step in our analysis was to use the subset of conditions selected based on the
resuts shown inTable22to predict PT and OT costs per daye also includedhe collapsed
clinical categories iTable16, PDPM cognitive measure, atitk Section GGbased function
scoreas covariates toonitrol for case mix.Table23 shows the results of this investigatiofhe
table shows thainly one condition is associated with a statistically significant increase in both
PT and OT costs of at least $2: J1700A Fall withimthgrior to admissionHowever the
impactof this itemon costs is smalb252 for PT costs per day and 83.for OT costs per day.

Table 23: OLS Estimates of Impact of Selected Conditions on PT and OT Costs per Day

PT Costs per Day | OT Costs per Day
Coeff. ‘ P-Value | Coeff. | P-Value

Variable

J1700A: Fall in the Last Month Prior to Admission

Yes 2.57 <.000] 2.32 <.000]
No Ref - Ref] -
Unable to Determine 1.04 <.000] 2.1¢ <.000]

J1700C: Fracture Related to A Fall withitZv®nths Prior to Admission
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Variable PT Costs per Day | OT Costs per Day
Coeff. | P-Value | Coeff. | P-Value
Yes 0.5¢ <.000] 0.7% <.000]
No Ref - Ref]
Unable to Determine 0.74 0.001 0.6 <.000]
Avrthritis (ICD-10-CM)
Yes 1.24 <.000] 0.34  <.000]
No Ref - Ref]
Rheumatoid ArthritigICD-10-CM)
Yes 0.06 0.37¢ 0.25 0.013
No Ref - Ref]
MusculoskeletaPain(ICD-10-CM)
Yes 1.4¢ <.000] 243  <.000]
No Ref - Ref,
Vertigo with Specific Caus@CD-10-CM)
Yes 0.94 0.141 1.7¢ 0.002
No Ref - Ref,

The last step of our analysis was to test the impact ehgdde comorbidities shown in
Table23 on the predictive ability of the payment mod@&kble24 compares the predictive
ability of two models. The first model, showmthe first row, includes the five collapsed PT and
OT clinical categorieshown inTable16, the Section G&ased function score, and cognitive
status. The second model, shawithe second row, additionally includab of the
comorbiditiesshown inTable23. The table shows that including the comorbidities shown in
Table23 has a negligible impact on predictive ability.

Table 24: Predictive Ability of Potential PT and OT Comorbidities

R-squared
Model
PT Costs per Day OT Costs per Day
Cllnlcgl Categories + Function + 0.076 0.049
Cognition
Clinical Categories + Function +
Cognition + Comorbidities 0.077 0.051

Theresuls discussed above shalat 1) even the most promising conditions investigated
as potential PT and OT comorbidities are associated with only a small (no more tt2n $2.5
increase in PT or OT costs per day and 2) including the most promising conditioadiass
has a marginal impact on predictive abiligecause including PT and OT comorbidities would
increase model complexity with little gain in payment accurAcymen decided to not include
PT and OT comorbidities in the payment model

SNF PDPM Technical RepofAcumen, LLC 45



3.4.2 Variable Grouping Methods

After selecting independent variables relateBToandOT utilization, Acumenused the
predictorsto constructpayment groupsConstruction of payment groups consisted of the
following steps:

1) During development of the RGISnodel, we ged the Classification and Regression
Trees (CART) algorithm to explore possible payment groups for the PT/OT component.

2) Based on the preliminary groupings created by CART, we created a PT/OT
classification that used consistent criteria to group resdetd30 payment groups across the
five clinical categories determined to be relevant to PT/OT utilizafiomther words, the
classification uses the same function score binscagditivelevels to classify residents within
each of the five PT/OT clioal categoriesMajor Joint Replacement or Spinal Surgery, Other
Orthopedic, NorOrthopedic Surgery, Acute Neurologic, and Medical Management.

3) In response to ANPRM comments stating the R@&s overly complex, we explored
options to reduce the numberPT and OT payment group%.Because we observed that
resource utilization was similar for residents in ¢heical categories No®rthopedic Surgery
and Acute Neurologi¢seeTable16), we determined that we could combine theso categories
with a minimal loss in predictive accuracy. This decision reduced the number of PT and OT
payment groups to 24.

4) After replacing the RG8&function score with the revised function score for PT and
OT classification based on Section G&ms, we used CART to again explore potential
groupings within the four PT and OT clinical categories (Major Joint Replacement or Spinal
Surgery, Other Orthopedic, NgDrthopedic Surgery/Acute Neurologic, and Medical
Management).

5) The CART results fromt8p 4 revealed that after the inclusion of the Section GG
based function score, cognitive status played a minimal role in classific&as®ed on this
finding, we determined that we could remove cognition as a determinant of PT and OT payment
with a minmal loss in predictive accuracy. This decision reduced the number of PT and OT
groups to 16.

The SNF PMRtechnical reporfavailable atvww.cms.gov/Medicare/Medicaifeeefor-
ServicePayment/SNFPPS/therapyresearch hprdvides more details on Steps 1 andrge
following sub-sectiongprovide urther details othe CART algorithm an&teps 35.
Specifically, the first sutsection describes the CART algorithm, feEondsub-section shows
the independent variables included in the final stage of CAlREThird subsection shows the

36 As noted in SectioB.3.1 we split the RCS PT+OT component into two parate components for PT and OT
based on feedback from ANPRM commenters and technical expert panels.
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CART resultsand thefourth subsection describes how we determined the final PT and OT
casemix groups based on the initial CART results.

CART Algorithm

CART is a norparametric decision tree learning technique that produces either
classification or regression treeigpending on whether the dependent variable is categorical or
numeric, respectivelyCART selectsplits in independent variables to obtain the highest gain in
the predictive ability (measured by thesRuared value) of a classificatioegressioriree
CART is a recursive procedur@nce a rule is selected and splits a node into two, the same
process is applied to eafithildo node until CART detects no further gain can be made, or some
pre-set stopping rules are medtach branch of the tree ends iteeminal node, each observation
falls into one and exactly one terminal node, and each terminal node is uniquely defined by a set
of rules.

Acumenrequired that each split in the tree must increase the ovesaju&ed by at least
0.0001. Acumenthen puned the tree generatbg CART to find the smallest number of splits
with an associated crosslidated error less than the minimum crgatdated error plus one
standarcerrorof that minimum errof aOnéSt andar d Er.rlrotherva@ds, @0 r ul e)
take the simplest tree whose error is within one staretaod of the minimum errot’

Using the CART technique identify potentialpayment groups is advantageous because
the model is easy to interpret and resistaatuttiers Additionally, CART only selects the
variables that result in the largest gains in the predictive ability of the classificagi@ssion
treg which enhances generalization by reducing the cheoiceverfitting, which is likely in a
complex index modelCART was used to cate payment groups in other Medicare settings.

For example, it determined the age, functemd cognitive splits within rehabilitation

impairment groups (RICs) when the IRF PPS was developled.Urban Institute has also used
CART in its reseah on SNFRpayment alternativesesearchers from the Urban Institute used
CART to explore alternatives to traditional regression métlated create classification groups
for NTA payment®® However,a limitation of CART is thateach subsequent split depends on the
previous oneso thatan error in the higher split is propagated dowadditionally, a small

change in the dataset can cause a large change in th&drabese reasons, Acumen examined

37 For more detail on why these parameters were chosert lsegeau, Terry M., and Elizabeth J. AtkinsdnA n

Introduction to Recursive Partitioning Usitite RPART Routined Mayo FoundationRochester, MN2015),
https://cranAproject.org/web/packages/rpart/vignettes/longintra.pdf

38 ju, Korbin, Bowen Garrett, Sharorohg, Stephanie Maxwell, ¥GChu Shen, Dougls Wissoker, Brant Fries, et

al,AiFi nal Report to CMS: Options for I mproving Medicare
39 \Wissoker, Doug, and A. Bowen Gatt;i Devel opment o bf NohyTlhempyandillaylGoste)! s

Urban Institute, Medicare Payment Advisory Commission. Washingto2@iD),
http:/www.urban.org/sites/default/files/alfresco/publicatiodifs/412249Developmenif-UpdatedModelsof-
Non-TherapyAncillary-Costs.PDF
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the robustness of conclusions by running CART on multiple popnta#ad used clinical review
of the final results to ensure clinical validity.

Variables Included in the CART Models

To create the final PT and OT ca®éx groups in thd®DPM, we ran separate CART
models for PT and OT, given the separation of the REB+OT component into two separate
casemix component&n thePDPM As discussed in th8NF PMRtechnical reporfavailable at
www.cms.gov/Medicare/Medicatfeeefor-ServicePayment/SNFPPS/therapyresearch.jtthe
CART algorithm requires a dependent variable and at least one independent vahable.
dependent variabl®r the PT modelvasPT costs per daywhile the OT model used OT costs
per day The CART models used function score asahnitive status as independent varialies
create splits within each of the four PT and OT clinical categ@vlagr Joint Replacement or
Spinal Surgery, Other Orthopedic, N@mthopedic Surgery/Acute Neurologic, and Medical
Management) Comorbidities were not used to createddOT payment groups because they
were not determined to be strong predictors obPOT utilization as discussed in Section
3.4.1

Table25 shows the Section G@ased functioscore included in CARTThe functional
variable isa discretemumericvariable that cagontain anyntegervalue between 0 anzy.
Table26 shows the cognitive status variabkeedin the CART analysis The cognitive status
variable is categoricahowever it follows an implied order as shownTable26.

Table 25: Function Score Included in CART

Avg. PT | Avg. OT
Score | # of Stays | % of Stays| Costs per | Costs per
Day Day
0 72,151 3.89 $40 $34
1 24,08¢ 1.39 $52 $46
2 31,26¢ 1.69 $55 $49
3 31,37¢ 1.79 $57 $49
4 42,69¢ 2.29 $59 $51
5 52,08¢ 2.79 $60 $57
6 60,11¢ 3.29 $63 $54
7 69,15] 3.69 $65 $56
8 90,63¢ 4.89 $65 $54
9 95,49; 5.09 $64 $59
10 101,911 5.49 $69 $59
11 113,75] 6.09 $71 $6(
12 116,601 6.19 $71 $61
13 118,71 6.39 $73 $61
14 134,994 7.19 $74 $67
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Avg. PT | Avg. OT
Score | # of Stays| % of Stays| Costs per | Costs per
Day Day
15 119,57} 6.39 $74 $64
16 115924 6.19 $75 $63
17 99,217 5.29 $75 $64
18 89,41¢ 4.79 $75 $64
19 84,597 4.59 $75 $64
20 77,047 4.19 $74 $61
21 45,37 2.49 $74 $60
22 26,407 1.49 $70 $57
23 16,16( 0.99 $64 $55
24 23,92¢ 1.39 $54 $44
Missing* 46,414 2.49 $64 $51

*Stays with mising values were not included in the CART analysis

Table 26: Cognitive Status Variable Included in CART

Avg. PT | Avg. OT
PDPM Cognitive Level |BIMS Score CPS Score| # of Stays | % of Stays| Costs per | Costs per
Day Day
1. Cognitively Inact 1315 0 1,078,46| 56.8% $73 $61
2. Mildly Impaired 8-12 1-2 380,38 20.0% $6¢ $5§
3. Moderately Impaired 0-7 3-4 309,03 16.3% $61 $59
4. Severely Impaired - 5-6 72,97" 3.8% $4€ $4(
Missing* - - 58,23 3.1% $62 $59

*Stays with missing valuesene not included in the CART analysis

CART Results

Acumen ran &ART analysis within each of thecollapsedcategoriegMajor Joint
Replacement or Spinal Surgery, Other Orthopedic-Qdhopedic Surgery/Acute Neurologic,
and Medical Managementesulingin 14 groupsfor PT andl4 groups for OT All
observations with missing values were dropped before running the CART analgisie27
showsthe PT payment groupgenerated by CAR@&Nd their associated costBable28 shows
the same information for the OT component.
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