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EXECUTIVE SUMMARY 

This report introduces a comprehensive alternative to the current resident classification 

model (case-mix adjustment) within the skilled nursing facility (SNF) prospective payment 

system (PPS).  The current payment model for residents of SNFs in Medicare Part A-covered 

stays classifies residents into clinically relevant groups for the purpose of determining how much 

Medicare will reimburse SNFs for the costs of providing care.  Acumen developed an alternative 

classification for SNF residents in Medicare Part A-covered stays pursuant to a contract with the 

Centers for Medicare & Medicaid Services (CMS).  CMS originally contracted with Acumen on 

9/20/2012 to identify and evaluate possible alternatives to the existing SNF PPS therapy 

reimbursement model.  Subsequently, the scope of the project was expanded to develop 

alternatives to the SNF PPS case-mix adjustment methodology in its entirety (Case-mix 

adjustment adjusts Medicare payments to facilities based on characteristics of the resident for 

whom care was provided).  This executive summary provides background on the current SNF 

PPS, introduces the Patient-Driven Payment Model (PDPM), and describes the advantages of the 

recommended reimbursement model. 

Current SNF PPS 

This section presents an overview of the current SNF PPS and describes refinements that 

could improve payment accuracy and incentives. 

Overview 

In the Balanced Budget Act of 1997, Congress amended the Social Security Act to 

require the Secretary of Health and Human Services to establish a SNF PPS by July 1, 1998.  

The PPS was designed to include all SNF services covered under Medicare Part A except for 

approved educational activities.  A case-mix-adjusted PPS attempts to predict the cost to treat 

patients based on their diagnosis, services utilized, and/or other indications of resource use.  

Based on staff time studies conducted in 1995 and 1997, CMS identified three primary predictors 

of cost for SNF residentsðclinical 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 medication)ðand based the resident classification system on these 

characteristics.  In the current RUG-IV model, SNF facilities are required to use the Minimum 

Data Set (MDS) 3.0 assessment tool to assign residents to one of 66 resource utilization groups 

(RUGs), also known as case-mix groups.  While a variety of variables can factor into resident 

classification under RUG-IV, a large majority of SNF residents receive therapy, and their case-

mix group is determined primarily by the number of therapy minutes they receive.  CMS assigns 

a case-mix index (CMI) to each RUG based on the average cost of a SNF resident in that 

payment group.  CMS calculates separate CMIs for nursing and therapy services.  The CMI is 

multiplied by a base rate to determine payment for each day of care.  Figure 1 illustrates how 
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payment is calculated under RUG-IV.  Not shown is the adjustment for geographic differences in 

wages.  In addition to case-mix adjustment, the Social Security Act also requires that payment 

under the SNF PPS be made on a per-diem basis.1 

Figure 1: Illustration of RUG-IV Payment 

 

Since the SNF PPS was implemented, CMS has made several revisions to the payment 

system.  In 2001, CMS contracted with the Urban Institute to study and develop refinements to 

the PPS that would better address medically complex beneficiaries.  The Urban Instituteôs 

primary finding was that the RUG-III model in use at the time did not adequately account for the 

high utilization of non-therapy ancillary (NTA) services by residents who receive rehabilitation 

and extensive services.  Based on this finding, CMS in 2006 implemented the RUG-53 

classification, which incorporated nine additional case-mix groups in the new Rehabilitation Plus 

Extensive Services category.  In 2006-07, CMS conducted a new staff time study, the Staff Time 

                                                           
1 Health Care Financing Administration (HCFA), Department of Health and Human Services (HHS), ñMedicare 

Program; Prospective Payment System and Consolidated Billing for Skilled Nursing Facilities,ò Federal Register 63 

no. 91 (May 12, 1998): 26252-26316, https://www.gpo.gov/fdsys/pkg/FR-1998-05-12/pdf/98-12208.pdf. 

https://www.gpo.gov/fdsys/pkg/FR-1998-05-12/pdf/98-12208.pdf
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and Resource Intensity Verification Project (STRIVE), to develop more comprehensive revisions 

to the payment system.  Notable changes in the resident classification system that were 

developed using the STRIVE data included the addition of new RUGs, changes in the allocation 

of therapy minutes administered to multiple patients at once (i.e., concurrent therapy), and 

modifications to the scale used to measure activities of daily living (ADLs).2  CMS published the 

final regulations establishing the revised payment model, RUG-IV, in August 2009.  The new 

resident classification was effective as of fiscal year (FY) 2011. 

Refinements to SNF PPS Can Improve Payment Accuracy 

As noted above, for a large majority of SNF residents, payment is determined primarily 

by the number of therapy minutes they receive under RUG-IV.  The current payment model does 

not fully consider the wide range of clinical characteristics that influence the relative resource 

use of SNF residents.  Strengthening the relationship between payment and clinical 

characteristics promotes payment accuracy by providing SNFs the resources necessary to meet 

the care needs of a diverse range of patient types.  Researchers have recommended two key 

reforms to improve payment accuracy and strengthen incentives to provide an appropriate level 

and quality of care: 

(i) Remove therapy minutes as a determinant of payment and create a new therapy 

payment model in which payment is linked to differences in clinical 

characteristics.3 4 

(ii)  Create a separate payment component for NTA services, using resident 

characteristics to predict utilization of these services.5 6 

                                                           
2 Eby, Jean, Dane Pelfrey, Kathy Langenberg, Brant Fries, Robert Godbout, David Maltiz, and David Oatway, 

ñStaff Time and Resource Intensity Verification Project Phase II,ò Iowa Foundation for Medical Care, University of 

Michigan, Stepwise Systems, CareTrack Systems, Baltimore, MD (2011), https://www.cms.gov/Medicare/Medicare-

Fee-for-Service-Payment/SNFPPS/TimeStudy.html. 
3 Carter, Carol, Bowen Garrett, and Doug Wissoker, ñReforming Medicare Payments to Skilled Nursing Facilities to 

Cut Incentives for Unneeded Care and Avoiding High-Cost Patients,ò Health Affairs, 31 (2012), 1303-1313, 

content.healthaffairs.org/content/31/6/1303.long. 
4 Carter, Carol, Bowen Garrett, and Doug Wissoker, ñThe Need to Reform Medicareôs Payments to Skilled Nursing 

Facilities is as Strong as Ever,ò Urban Institute, Medicare Payment Advisory Commission (2015), 

http://www.urban.org/sites/default/files/publication/39036/2000072-The-Need-to-Reform-Medicare-Payments-to-

SNF.pdf. 
5  Carter, Carol, Bowen Garrett, and Doug Wissoker, ñReforming Medicare Payments to Skilled Nursing Facilities 

to Cut Incentives for Unneeded Care and Avoiding High-Cost Patients,ò 1303-1313. 
6 Carter, Carol, Bowen Garrett, and Doug Wissoker, ñThe Need to Reform Medicareôs Payments to Skilled Nursing 

Facilities is as Strong as Ever.ò 

https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/TimeStudy.html
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/TimeStudy.html
file://///neptune/SecActive/Projects/SNF_Payment_Models/Documents/contract_tasks/13_summary_findings_paper/drafts/content.healthaffairs.org/content/31/6/1303.long
http://www.urban.org/sites/default/files/publication/39036/2000072-The-Need-to-Reform-Medicare-Payments-to-SNF.pdf
http://www.urban.org/sites/default/files/publication/39036/2000072-The-Need-to-Reform-Medicare-Payments-to-SNF.pdf
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Patient-Driven Payment Model (PDPM) 

This section describes Acumenôs recommendations, including an overview of the PDPM 

reimbursement model, how payment would be calculated under PDPM, and determinants of 

payment for each recommended payment component.  

Overview 

Based on extensive investigations of the relationship between resident characteristics and 

utilization of SNF resources, Acumen developed a new, comprehensive reimbursement model, 

the Patient-Driven Payment Model (PDPM).  PDPM consists of the following five case-mix-

adjusted payment components: 

¶ PT: covers utilization of physical therapy (PT) 

¶ OT: covers utilization of occupational therapy (OT) 

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

¶ Nursing: covers utilization of nursing services and social services 

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

Additionally, PDPM would also maintain the existing non-case-mix component to cover 

utilization of SNF resources that do not vary according to resident characteristics.  These six 

components are shown in Figure 2.  For three of the case-mix-adjusted components, PT, OT, and 

NTA, PDPM includes variable per-diem payment adjustments that modify payment based on 

changes in utilization of these services over the course of a stay. 
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Figure 2: Patient-Driven Care Under PDPM 

 

 

Calculation of Payment Under PDPM 

Similar to the current RUG-IV model, per-diem payment under PDPM would be 

determined by two primary factors: base rates that correspond to each component of payment 

discussed above and CMIs that correspond to each payment group.  Each resident would be 

classified into a resident group for each of the five case-mix-adjusted components.  The base rate 

for each case-mix-adjusted component would be multiplied by the CMI corresponding to the 

assigned resident group.  Additionally, as noted above, separate adjustments would be applied to 

each residentôs PT, OT, and NTA payments depending on the day of the stay.  Figure 3 

illustrates how payment for a given day of SNF care would be calculated for a resident.  Not 

shown is the adjustment for geographic differences in labor costs. 
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Figure 3: Illustration of Payment under PDPM 

 

 

Determinants of Payment Under PDPM 

Table 1 shows the determinants of payment for each case-mix-adjusted component in 

PDPM.  The non-case-mix component is not shown, as it is not dependent on resident 

characteristics.  As outlined in Table 1, PT and OT payment would be based on the primary 

reason for SNF care and functional status at admission.  SLP payment would be based on the 

primary reason for SNF care, cognitive status at admission, SLP-related comorbidities, and the 

presence of a swallowing disorder or a mechanically altered diet.  Nursing payment would be 

based on clinical information from the SNF stay, functional status, extensive services received, 
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the presence of depression, and restorative nursing services received.  NTA payment would be 

based on the presence of comorbidities and extensive services received.  PT, OT, and NTA 

payments would also vary based on the point in the stay. 

Table 1: Determinants of Payment in PDPM 

PT OT SLP Nursing NTA 

¶ Primary reason for 

SNF care 

¶ Functional status 

¶ Primary reason for 

SNF care 

¶ Functional status 

¶ Primary reason for 

SNF care 

¶ Cognitive status 

¶ Presence of 

swallowing disorder 

or mechanically 

altered diet  

¶ Other SLP-related 

comorbidities 

¶ Clinical information 

from SNF stay 

¶ Functional status  

¶ Extensive services 

received 

¶ Presence of 

depression 

¶ Restorative nursing 

services received 

¶ Comorbidities 

present 

¶ Extensive services 

received 

¶ Point in the stay 

(variable per diem 

adjustment) 

¶ Point in the stay 

(variable per diem 

adjustment) 

- - 

¶ Point in the stay 

(variable per diem 

adjustment) 

 

Advantages of PDPM  

PDPM incorporates the two major recommendations from the research community and 

the Medicare Payment Advisory Commission (MedPAC): it removes therapy minutes as the 

basis for therapy payment and it establishes a separate case-mix-adjusted component for NTA 

services, thereby mitigating financial incentives to provide excessive therapy and improving 

allocation of system resources to medically complex beneficiaries.  Table 2 summarizes the key 

advantages of PDPM. 
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Table 2: Summary of PDPM 

Advantages of PDPM  

¶ Removes therapy minutes as the basis for therapy payment 

¶ Establishes separate case-mix-adjusted component for NTA services, thereby improving targeting of resources to 

medically complex beneficiaries and increasing payment accuracy for these services 

¶ Enhances payment accuracy for nursing services by making nursing payment dependent on a wide range of clinical 

characteristics (as originally considered for RUG-IV) rather than being primarily a function of therapy minutes and 

functional status 

¶ Improves targeting of resources to beneficiaries with diverse therapy needs by dividing single therapy component into 

three separate case-mix-adjusted components: PT, OT, and SLP 

¶ Provides additional resources to facilities for treating potentially vulnerable populations, including beneficiaries with 

the following characteristics: high NTA utilization, extensive services (ventilator, respirator, or infection isolation), 

dual enrollment in Medicare and Medicaid, end-stage renal disease (ESRD), longer prior inpatient stays, diabetes, 

wound infections, IV medication, bleeding disorders, behavioral issues, chronic neurological conditions, and bariatric 

care 

¶ Enhances payment accuracy for all SNF services by: (1) basing payment for each component on predicted resource 

utilization associated with clinically-relevant resident characteristics and (2) introducing variable per-diem payment 

adjustments to track changes in resource use over a stay 

¶ Promotes consistency with other Medicare and post-acute payment settings by basing resident classification on 

objective clinical information while minimizing the role of service provision in determination of payment 
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NRST  Non-Resident Specific Time 
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NTA  Non-therapy ancillary 

OASIS  Outcome and Assessment Information Set 

OES  Occupation and Employment Survey 
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1 INTRODUCTION 

This report introduces a comprehensive alternative to the current resident classification 

model (case-mix adjustment) within the skilled nursing facility (SNF) prospective payment 

system (PPS).  The current payment model for residents of SNFs in Medicare Part A-covered 

stays classifies residents into clinically relevant groups for the purpose of determining how much 

Medicare will reimburse SNFs for the costs of providing care.  Acumen developed an alternative 

classification for SNF residents in Medicare Part A-covered stays pursuant to a contract with the 

Centers for Medicare & Medicaid Services (CMS).  CMS originally contracted with Acumen on 

9/20/2012 to identify and evaluate possible alternatives to the existing SNF PPS therapy 

reimbursement model.  Subsequently, the scope of the project was expanded to develop 

alternatives to the SNF PPS case-mix adjustment methodology in its entirety (Case-mix 

adjustment adjusts Medicare payments to facilities based on characteristics of the resident for 

whom care was provided). 

Since 1998, Medicare has paid for services provided by SNFs under the Medicare Part A 

benefit on a per-diem basis through the SNF PPS.  Various experts and researchers have 

recommended fundamental changes to the reimbursement model.  These organizations include 

the Medicare Payment Advisory Commission (MedPAC),7 the Office of the Inspector General 

(OIG) within the U.S. Department of Health and Human Services,8 and the Urban Institute, 

which was commissioned by CMS to study the SNF reimbursement model and present options to 

improve the model.9  These organizations all recommend a new payment model that links 

payment to clinical characteristics.  They attribute the increasing volume of therapy services 

billed to Medicare by SNFs to the current therapy reimbursement model, which strongly 

incentivizes therapy provision.10  Additionally, their research indicates that the current nursing 

reimbursement model does not appropriately account for variation in the utilization of non-

therapy ancillary (NTA) services.  Building on these findings in the Medicare payment literature, 

Acumen conducted extensive quantitative and qualitative analyses to develop a comprehensive 

alternative payment model that addresses concerns with the current therapy reimbursement 

                                                           
7 Medicare Payment Advisory Commission, ñReport to the Congress: Reforming the Delivery System,ò 

Washington, DC: 2008, http://www.medpac.gov/documents/jun08_entirereport.pdf. 
8 Office of the Inspector General, U.S. Department of Health and Human Services, ñInappropriate Payments to 

Skilled Nursing Facilities Cost Medicare More Than a Billion Dollars in 2009,ò Washington, DC: 2012, 

https://oig.hhs.gov/oei/reports/oei-02-09-00200.pdf. 
9 Liu, Korbin, Bowen Garrett, Sharon Long, Stephanie Maxwell, Yu-Chu Shen, Douglas Wissoker, Brant Fries, et 

al, ñFinal Report to CMS: Options for Improving Medicare Payment for Skilled Nursing Facilities,ò Urban Institute, 

University of Michigan, University of Colorado Health Sciences Center, and Harvard University, Baltimore, MD 

(2007), http://www.urban.org/sites/default/files/alfresco/publication-pdfs/411526-Options-for-Improving-Medicare-

Payment-for-Skilled-Nursing-Facilities.pdf. 
10 Medicare Payment Advisory Commission, ñReport to the Congress: Reforming the Delivery System.ò 

http://www.medpac.gov/documents/jun08_entirereport.pdf
https://oig.hhs.gov/oei/reports/oei-02-09-00200.pdf
http://www.urban.org/sites/default/files/alfresco/publication-pdfs/411526-Options-for-Improving-Medicare-Payment-for-Skilled-Nursing-Facilities.pdf
http://www.urban.org/sites/default/files/alfresco/publication-pdfs/411526-Options-for-Improving-Medicare-Payment-for-Skilled-Nursing-Facilities.pdf
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model, improves targeting of resources to medically complex beneficiaries (i.e., those with high 

NTA utilization), and enhances payment accuracy system-wide. 

This report begins by summarizing Acumenôs activities during the base year of the 

contract and during the subsequent option period.  It then describes the steps Acumen followed 

to develop the comprehensive alternative payment model, including: identifying a study 

population, creating dependent variables to measure resident resource utilization, selecting 

clinical characteristics predictive of resource use, and conducting regression analyses to build 

payment groups.  Lastly, the report presents the recommended payment groups, estimated 

payment weights, and an 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 with Acumen to identify and evaluate 

possible alternatives to the existing therapy reimbursement model for the SNF PPS.  Although 

the scope of the project was later expanded to develop a comprehensive alternative 

reimbursement model, the first year of the contract focused exclusively on the therapy 

component. 

In the base year, which ran from September 2012 to September 2013, Acumen followed a 

four step process to begin exploring changes to therapy reimbursement.  First, Acumen 

conducted an environmental scan and stakeholder outreach to gather information about the 

existing therapy reimbursement model and possible alternative payment approaches.  The 

environmental scan drew on evaluations of the SNF PPS therapy reimbursement model in the 

academic literature, unpublished government documents, and reports from government-affiliated 

and non-governmental organizations such as MedPAC and the Urban Institute.  Stakeholder 

outreach consisted of a listening session and the solicitation of public comments through a CMS 

email inbox.  Acumen used these outreach strategies to identify strengths and areas for 

improvement in the existing payment system.  The environmental scan and stakeholder outreach 

informed future research into alternatives to the existing therapy reimbursement model.   

Second, Acumen identified areas for future research to support the development of an 

alternative therapy payment model.  Acumen identified gaps in the existing literature, as well as 

data limitations that could potentially hinder efforts to develop and implement an alternative 

therapy payment model.  To address these gaps in the literature and data limitations, Acumen 

proposed two groups of potential analyses.  The first group would support the development of a 

resident classification model for SNF therapy payment based on clinical characteristics.  The 

second group would support changes to the payment unit for SNF therapy services (e.g., per-

minute, per-diem, per-stay, per-episode). 
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Third, Acumen drew on information obtained through the prior steps to evaluate a broad 

range of considerations for the development of an alternative therapy payment model including:  

Å payment unit choices,  

Å therapy case-mix adjustment options, 

Å data sources, and 

Å pricing adjustments. 

Within each of these broad categories, Acumen evaluated alternatives based on their impact 

within the SNF setting, impact across other post-acute care settings, and feasibility of 

implementation. 

Finally, based on these analyses, Acumen determined that four broad therapy payment 

concepts could be explored.  Acumen selected concepts that represent fundamentally different 

approaches to paying for SNF therapy services.  The four evaluated alternatives included: a 

resident characteristics model, a resident characteristics model blended with a resource-based 

pricing adjustment (the hybrid model), a fee schedule, and a competitive bidding model.  

Examples of a resource-based adjustment include an outlier payment for residents whose costs of 

care exceed the costs predicted by the resident characteristics model and a variable per diem 

pricing adjustment that may increase or decrease payments over a residentôs stay based on 

evidence of how costs vary across a stay.  Acumen evaluated each payment concept according to 

six criteria: 

(i) Improves payment accuracy for SNF services 

(ii)  Improves incentives to provide the appropriate level of care for individuals  

(iii)  Feasible to implement in the short-to-medium term  

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

(v) Minimizes burden on stakeholders  

(vi) Improves consistency with other settings and payers 

After analyzing each of the concepts in relation to the criteria, Acumen decided to further 

investigate the resident characteristics model and the hybrid model in the next stage of the 

project.  A report that summarizes Acumenôs activities and recommendations during the base 

year of the contract may be found online here: Base Year Summary Report.  

1.2 Option Period Activities 

In Option Periods 1 and 2 of this project, which began September 2013 and ended 

September 2017, the project scope was expanded to investigate improvements to all case-mix-

adjusted components of the SNF PPS and develop a fully implementable alternative payment 

https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/Downloads/Summary_Report_20140501.pdf
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model based on the payment approaches selected for further exploration during the base year.  

Additionally, Acumen facilitated multiple opportunities for experts and stakeholders to provide 

feedback on the alternative payment model and used this feedback to make further improvements 

to the alternative payment model. 

First, Acumen converted the payment approaches selected for further investigation during 

the base year into a fully implementable payment model.  This process included creating 

dependent variables, selecting independent variables, and testing the relationship between the 

independent and dependent variables via regression modeling.  Acumen followed these steps for 

each component in the alternative resident classification.11  Determinants of payment were 

selected based on clinical input, literature reviews, statistical evidence, and expert and 

stakeholder input.  Acumen then created payment groups using selected resident characteristics 

that were strong predictors of resource utilization, aligned with clinical logic and input, and 

maintained the simplicity necessary for an operational payment system. 

Second, to take advantage of the expertise of researchers in Medicare payment policy as 

well as clinicians and health care providers in the SNF setting, Acumen facilitated a series of 

opportunities for these individuals to provide feedback on improvements to the SNF PPS.  The 

first of these opportunities was a technical expert panel (TEP) held in February 2015 that focused 

on alternative therapy payment models.  The second opportunity was a November 2015 TEP 

focused on alternative models for nursing payment.  A third TEP focusing on overall 

improvements to the payment model was held in June 2016.  A fourth TEP presenting a 

preliminary version of Acumenôs alternative resident classification took place in October 2016.  

In addition to convening this series of TEPs, Acumen solicited feedback via a project inbox and 

obtained expert and stakeholder input on specific areas of research following the TEPs and 

during the analytical process.  Acumen compiled the recommendations received in these forums 

and used the feedback to generate new analyses and make further refinements to the 

recommended payment model.  Summaries of the content, discussion, and recommendations 

from the four TEPs can be found at the following links: 

Alternative Therapy Payment Models TEP Summary Report 

Alternative Nursing Payment Models TEP Summary Report 

Overall SNF Payment TEP Summary Report 

Alternative Payment Model TEP Summary Report 

                                                           
11 The process to develop the nursing component was somewhat different, as described in Section 3.6. 

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
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1.3 Revisions 

The final phase of the project, which began in October 2017, was focused on refinements 

to the payment model developed during Option Periods 1 and 2.  CMS received a large number 

of comments in response to the Advance Notice of Proposed Rulemaking (ANPRM) introducing 

the alternative payment model, then referred to as the Resident Classification System, Version I 

(RCS-I).  During the revision phase, we conducted additional analyses based on the comments 

received and made a number of modifications to the payment model.  Activities during this 

period fell under three broad categories: improvements to the payment model, updates to related 

analyses following model revisions, and activities supporting model implementation and 

rulemaking.  Activities completed during this period are shown under the appropriate heading 

below: 

Improvements to the Payment Model in Response to ANPRM Comments 

¶ Updated the study population from FY 2014 to FY 2017. 

¶ Separated the PT+OT component into two separate components for PT and OT in 

response to ANPRM comments. 

¶ Reduced the number of payment 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). 

¶ Simplified the variable per diem payment schedule for the PT and OT components. 

Instead of a 1% reduction in payment every 3 days after day 14 as proposed under RCS-I, 

the revised payment model reduces payment 2% every 7 days after day 20. 

¶ Replaced the functional measures used for the PT, OT, and nursing components with new 

measures based on IMPACT Act-compliant Section GG items. 

¶ Revised the list of comorbidities used for payment in the NTA component using multiple 

years of data.  This responds to stakeholder concerns about the robustness of our model. 

¶ Performed robustness checks to confirm the payment model performed well using 

multiple years of data. 

¶ Investigated the possible inclusion of comorbidities related to PT and OT utilization.  We 

determined that few conditions have a notable impact on PT or OT costs per day, 

therefore we did not include comorbidities in these components. 

¶ Changed scoring of the proposed cognitive measure based on empirical results, clinical 

feedback, and ANPRM comments.  The revised scoring considers a Cognitive 

Performance Scale (CPS) score of 0 as cognitively intact.  The modified scoring aligns 
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with comments questioning the original scoring, which considered a CPS score of 0 as 

mildly impaired. 

Updates to Related Analyses Based on Payment Model Revisions 

¶ Updated the HIV/AIDS analysis to determine the payment add-on for the nursing 

component for members of this subpopulation.  Based on this analysis, we updated the 

recommended add-on from 19% to 18%.  We also confirmed that the four other case-mix 

components (PT, OT, SLP, and NTA) combined adequately reimburse ancillary costs for 

this subpopulation with no need for further adjustment. 

¶ Updated the calculation of component base rates based on separation of the PT+OT 

component into separate components for PT and OT, as well as to reflect the base rates 

published in the FY 2017 final rule. 

¶ Updated estimates of case-mix indexes (CMIs) based on the simplified case-mix 

classifications and updated study population. 

¶ Updated the impact analysis for resident and provider subpopulations to add 

subpopulations identified by commenters, as well as to reflect the updated study 

population and the revisions to the payment model implemented post-ANPRM.  The 

revised payment model performs well with respect to these subpopulations (i.e., 

addictions, bleeding disorders, behavioral issues, chronic neurological conditions, and 

bariatric care). 

Activities Supporting Implementation and Rulemaking 

¶ Mapped ICD-10 codes to the clinical categories that represent the primary reason for 

SNF care and are used for resident classification across three components in the 

recommended payment model (PT, OT, and SLP). 

¶ Documented how the recommended payment model interacts with and complements 

various other policy initiatives and trends, such as the IMPACT Act, value-based 

purchasing, the revised Requirements of Participation (ROPs) for long-term care 

facilities, and bundled payment and care coordination initiatives. 

¶ Documented comments received in response to the ANPRM from both organizations and 

individual commenters. 

¶ Drafted the technical report documenting the revised payment model. 

¶ Created a provider-level impact file. 

¶ Finalized the mapping of ICD-10-CM codes to NTA and SLP-related comorbidities. 
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2 BACKGROUND ON SNF PPS 

This section provides background on the SNF PPS, including a description of the cost-

based payment system that preceded the SNF PPS, the development and key features of the PPS, 

the 2006-07 staff time study which developed refinements to the PPS, and areas for improvement 

within the payment system. 

2.1 Cost-Based Payment System 

Prior to implementation of the SNF PPS, Medicare payment for SNFs was based on 

retrospective cost reimbursement.  Facilities received payment for three major categories of 

costs: routine, ancillary, and capital.  Routine costs were associated with services included by the 

provider in a daily service charge.  These included nursing, minor medical supplies, social 

services, and the use of certain facilities and equipment which did not entail separate charges.  

Ancillary costs covered specialized services, including therapy, drugs, and laboratory services, 

that were associated with individual patients.  Capital costs encompassed land, facilities, 

equipment, and interest associated with financing these purchases.12  Under the pre-PPS payment 

system, Medicare reimbursed SNFs for routine costs including room and board and nursing up to 

specified limits.  Reimbursement for ancillary costs was not limited, resulting in weak incentives 

for facilities to mitigate these costs.13  Despite limitations on routine costs, Medicare spending on 

SNFs rose faster than spending in many other areas of Medicare in the 1990s, leading to calls for 

adoption of a PPS.14 

2.2 SNF Prospective Payment System 

This section describes the initial development and key elements of the SNF PPS. 

2.2.1 Establishment of the SNF PPS 

In the Balanced Budget Act of 1997, Congress amended the Social Security Act to 

require the Secretary of Health and Human Services to establish a SNF PPS by July 1, 1998.  

The PPS was designed to include all SNF services covered under Medicare Part A except for 

approved educational activities.  The revisions to the Social Security Act set the formula for 

determining Medicare payment rates to SNFs and required the rates to be adjusted for geographic 

cost differences as well as case mix (i.e., differences in each facilityôs patient population).  A 

case-mix-adjusted PPS attempts to predict the cost to treat patients based on their clinical 

                                                           
12 Health Care Financing Administration (HCFA), Department of Health and Human Services (HHS), ñMedicare 

Program; Prospective Payment System and Consolidated Billing for Skilled Nursing Facilities,ò 26252-26316. 
13 U.S. Government Accountability Office, 2002a, ñSkilled Nursing Facilities: Medicare Payments Exceed Costs for 

Most but Not All Facilities,ò GAO-03-183, Washington, DC, 2002, http://www.gao.gov/assets/240/236797.pdf. 
14 Medicare Payment Advisory Commission (MedPAC), ñReport to the Congress: Medicare Payment Policy,ò 

Washington, DC: 2002, http://www.medpac.gov/docs/default-source/reports/Mar02_Entire_report.pdf. 

http://www.gao.gov/assets/240/236797.pdf
http://www.medpac.gov/docs/default-source/reports/Mar02_Entire_report.pdf
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characteristics, services utilized, or other factors indicative of resource use.  For example, a 

resident who is more dependent on assistance to perform activities of daily living would be 

expected to require greater nursing resources than a more independent resident, resulting in a 

higher nursing payment to the facility treating the beneficiary.  Prior to the adoption of the 

Medicare SNF PPS, states had developed more than 25 case-mix models for Medicaid patients 

treated in nursing facilities.  The Health Care Financing Administration (renamed the Center for 

Medicare & Medicaid Services in 2001), also funded a multi-state demonstration beginning in 

1989 to test a Medicare PPS and quality monitoring system for nursing homes across several 

states.15  In addition to case-mix adjustment, the Social Security Act also requires that payment 

under the SNF PPS be made on a per-diem basis.   

2.2.2 SNF Base Rates 

For the two case-mix adjusted components of payment (therapy and nursing), payment is 

calculated by multiplying the base rate for each component by the case-mix index for a residentôs 

case-mix group.  SNF base payment rates are based on mean SNF costs for a base year, FY 

1995, updated for inflation to the initial period of the SNF PPS (July 1, 1998 to September 30, 

1999), and adjusted for facility-level differences in case mix and geographic variation in wages.  

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

SNFs.  Allowable costs that were used to calculate base rates included routine, ancillary, and 

capital-related costs for SNF services provided under Part A, as well as an estimate of amounts 

payable under Part B for covered SNF services provided in FY 1995 to SNF residents receiving 

Part A services. 

CMS publishes updated per-diem federal rates in the Federal Register every year in 

August preceding the fiscal year in which the rates will be implemented.  Rates are updated for 

inflation each year after the initial period using the SNF Market Basket Index (MBI).  Rates are 

published for four separate components of SNF payments, with both urban and rural rates issued 

for each component: 

(i) nursing case-mix, which includes costs for nursing, social services, and non-

therapy ancillary costs (e.g., drugs); 

(ii)  therapy case-mix, which includes physical therapy, occupational therapy, and 

speech-language pathology; 

(iii)  non-case-mix therapy, which includes therapy-related costs for patients not placed 

in a therapy classification group (e.g., evaluation for therapy); 

                                                           
15 Health Care Financing Administration (HCFA), Department of Health and Human Services (HHS), ñMedicare 

Program; Prospective Payment System and Consolidated Billing for Skilled Nursing Facilities,ò 26253-26254. 
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(iv) a separate non-case-mix component, which includes all other costs (e.g., room 

and board). 

The nursing case-mix and therapy case-mix components are adjusted for resident 

characteristics, as described in the next section.  The non-case-mix therapy and non-case-mix 

components do not vary with resident characteristics. 

2.2.3 Case-Mix Adjustments 

As noted above, the Social Security Act requires SNF payments to be case-mix adjusted 

for expected differences in resident resource use based on residentsô clinical characteristics, 

services utilized, or other factors indicative of resource use.  To achieve this, CMS constructed a 

classification model that grouped residents with similar expected resource utilization and 

calculated case-mix indexes, or payment weights, for each group.  CMS conducted studies in 

1995 and 1997 to measure nursing and therapy minutes provided per resident.  These studies 

included 12 states, 154 SNFs, and 2,900 SNF residents.  Researchers identified three primary 

predictors of cost for SNF residentsðclinical characteristics, the level of assistance required to 

perform activities of daily living, and skilled services received (e.g., rehabilitation, extensive 

services, or IV medication)ðand based the resident classification model on these characteristics.  

At the time of the SNF PPS implementation, SNFs were required to use the Minimum Data Set 

(MDS) assessment tool to assign residents to one of 44 resource utilization groups (RUGs) in the 

RUG-III classification model.  CMS assigned a case-mix index (CMI) to each RUG based on the 

average cost of a SNF resident in that payment group.  For example, a resident with a CMI of 1.5 

would be expected to be 1.5 times as costly as the average resident.  The facility treating that 

resident would receive a per diem payment 1.5 times the base rate for that fiscal year.  CMS 

calculates separate CMIs for nursing and therapy services.16 

2.3 Refinements to the SNF PPS 

As discussed in the FY 2006 proposed rule,17 following implementation of the SNF PPS, 

concerns arose that the transition to a prospective payment system could limit access for 

medically complex beneficiaries.  In the Medicare, Medicaid, and SCHIP Balanced Budget 

Refinement Act of 1999 (BBRA), Congress enacted various temporary payment adjustments in 

response to these concerns, including a 20% increase in per diem rates for 12 complex medical 

groups in the RUG-III classification.  These payment adjustments were to be in place only until 

CMS refined the resident classification model to better account for medically complex 

                                                           
16 Ibid., 26256-26268. 
17 Centers for Medicare & Medicaid Services (CMS), Department of Health and Human Services (HHS), 2005b, 

ñMedicare Program; Prospective Payment System and Consolidated Billing for Skilled Nursing Facilities for FY 

2006,ò Federal Register 70 no. 96 (May 19, 2005): 29070-29162, https://www.gpo.gov/fdsys/pkg/FR-2005-05-

19/pdf/05-9934.pdf. 

https://www.gpo.gov/fdsys/pkg/FR-2005-05-19/pdf/05-9934.pdf
https://www.gpo.gov/fdsys/pkg/FR-2005-05-19/pdf/05-9934.pdf
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beneficiaries.  In 2001, CMS contracted with the Urban Institute to study and develop such 

refinements.  The Urban Instituteôs primary finding was that the RUG-III model in use at the 

time did not adequately account for the high NTA utilization of residents who receive both 

rehabilitation and extensive services.  Based on this finding, CMS in 2006 implemented the 

RUG-53 classification, which incorporated nine additional case-mix groups in the new 

Rehabilitation Plus Extensive Services category.  The temporary 20% increase in per diem rates 

for 12 complex medical groups ended upon implementation of RUG-53 on Jan. 1, 2006.18 

2.4 The STRIVE Study 

CMS stated in the FY 2006 proposed rule that the changes to the resident classification 

implemented that year were not intended to represent comprehensive changes to the case-mix 

model.  Efforts to make larger changes to the system began with a new staff time measurement 

study conducted in 2006-07.  A team of researchers measured staff time provided to residents at 

205 SNFs in 15 participating states.  Researchers documented clinical characteristics and the 

minutes of nursing and therapy staff time received by each resident in the study population.  The 

staff time minutes were weighted to account for differences in wages for various SNF staff.  The 

Staff Time and Resource Intensity Verification Project (STRIVE) determined that the RUG-III 

model then in place predicted resident costs reasonably well.  Therefore, STRIVE researchers 

decided to refine the existing classification model, rather than developing an entirely new one.   

Using the data derived from the time measurement study, researchers built on the RUG-

III model to develop RUG-IV, which incorporated notable changes to resident classification in 

SNFs.  Changes included the addition of new RUGs, modifications in the allocation of therapy 

minutes administered to multiple patients at once (i.e., concurrent therapy), and updates to the 

scale used to measure activities of daily living (ADL).  These changes also required updates to 

the MDS assessment tool.  See Figure 8 in the appendix for a summary of the resident 

classification process under RUG-IV, which has been in place until now.  Researchers compared 

RUG-IV to the original classification model and determined that RUG-IV better explained 

variation in costs across SNF residents, created more homogenous resident groups, and displayed 

wider variation in case-mix weights, suggesting it provided better incentives to serve high-cost 

residents.  However, the STRIVE study also suffered from notable shortcomings, including 

methodological flaws in the collection of therapy minutes, small sample sizes for certain resident 

groups used to generate CMIs, and the retention of various measures of service provision as 

determinants of payment in the recommended model refinements.  The STRIVE researchers 

adjusted for counterintuitive results produced by small sample sizes by smoothing staff time 

                                                           
18 Centers for Medicare & Medicaid Services (CMS), Department of Health and Human Services (HHS), 2005c, 

ñMedicare Program; Prospective Payment System and Consolidated Billing for Skilled Nursing Facilities for FY 

2006,ò Federal Register 70 no. 149 (August 4, 2005): 45026-45127. 
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estimates to produce CMIs consistent with clinical expectations.  CMS published the final 

regulations establishing RUG-IV in August 2009.19  The new resident classification was 

effective as of FY 2011. 

2.5 Areas for Improvement in the SNF PPS 

Under RUG-IV, a majority of residents receive therapy, and the number of therapy 

minutes received is the primary determinant of both therapy and nursing payment.  Table 73 in 

the appendix shows the frequency of stays for each RUG in RUG-IV.  This payment model 

overlooks the wide range of clinical characteristics that influence the relative resource use of 

SNF residents.  Strengthening the relationship between payment and clinical characteristics 

promotes payment accuracy by providing the resources necessary to meet the care needs of a 

diverse range of resident types.  Researchers including MedPAC and the Urban Institute have 

recommended two key reforms to improve payment accuracy and strengthen incentives to 

provide an appropriate level and quality of care: 

(i) Remove therapy minutes as a determinant of payment and create a new therapy 

payment model in which payment is linked to differences in clinical 

characteristics.20 21 

(ii)  Create a separate payment component for NTA services, using resident 

characteristics to predict utilization of these services.22 23  

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

ñStaff Time and Resource Intensity Verification Project Phase II,ò Iowa Foundation for Medical Care, University of 

Michigan, Stepwise Systems, CareTrack Systems, Baltimore, MD (2011), https://www.cms.gov/Medicare/Medicare-

Fee-for-Service-Payment/SNFPPS/TimeStudy.html. 
20 Carter, Carol, Bowen Garrett, and Doug Wissoker, ñReforming Medicare Payments to Skilled Nursing Facilities 

to Cut Incentives for Unneeded Care and Avoiding High-Cost Patients,ò Health Affairs, 31 (2012), 1303-1313, 

content.healthaffairs.org/content/31/6/1303.long. 
21 Carter, Carol, Bowen Garrett, and Doug Wissoker, ñThe Need to Reform Medicareôs Payments to Skilled Nursing 

Facilities is as Strong as Ever,ò Urban Institute, Medicare Payment Advisory Commission (2015), 

http://www.urban.org/sites/default/files/publication/39036/2000072-The-Need-to-Reform-Medicare-Payments-to-

SNF.pdf. 
22 Carter, Carol, Bowen Garrett, and Doug Wissoker, ñReforming Medicare Payments to Skilled Nursing Facilities 

to Cut Incentives for Unneeded Care and Avoiding High-Cost Patients,ò 1306. 
23 Carter, Carol, Bowen Garrett, and Doug Wissoker, ñThe Need to Reform Medicareôs Payments to Skilled Nursing 

Facilities is as Strong as Ever.ò 

https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/TimeStudy.html
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/TimeStudy.html
file://///neptune/SecActive/Projects/SNF_Payment_Models/Documents/contract_tasks/13_summary_findings_paper/drafts/content.healthaffairs.org/content/31/6/1303.long
http://www.urban.org/sites/default/files/publication/39036/2000072-The-Need-to-Reform-Medicare-Payments-to-SNF.pdf
http://www.urban.org/sites/default/files/publication/39036/2000072-The-Need-to-Reform-Medicare-Payments-to-SNF.pdf
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3 PATIENT-DRIVEN PAYMENT MODEL (PDPM) 

This section describes the methodology used to develop PDPM and the results of 

Acumenôs analyses. 

3.1 Data and Methods 

The analysis of SNF payment alternatives began with the identification of a study 

population.  The first step in this process was to select a study window, described in Section 

3.1.1. After defining the study window, Acumen constructed stays from SNF claims, described 

in Section 3.1.2.  Acumen then applied a series of restrictions to ensure: 1) stays could be 

matched to other sources of resident and provider information (Section 3.1.3), and 2) inaccurate, 

invalid, or irrelevant data (e.g., not pertaining to a SNF resident in a Medicare Part A stay) was 

excluded (Section 3.1.4). 

3.1.1 Year of Data Used for Analyses 

The study window uses data corresponding to stays with admissions in fiscal year (FY) 

2017.  This data reflects the most recent complete year of data available to Acumen as of this 

report.  Foundational analyses used to make decisions regarding elements of the payment model 

that are not revisited in this report generally use data corresponding to stays with admissions in 

FY 2014, as FY 2014 was the most recent complete year of data available when those analyses 

were completed.  These analyses are shown in the SNF Payment Models Research (PMR) 

technical report available at www.cms.gov/Medicare/Medicare-Fee-for-Service-

Payment/SNFPPS/therapyresearch.html. 

3.1.2 Constructing SNF Stays 

This section describes the data sources and methods Acumen used to construct SNF stays 

from claims.  Acumen used Medicare Parts A and B claims from the CMS Common Working 

File (CWF).  CWF data was downloaded weekly from CMS mainframes and then processed 

according to CMS final action rules.  Acumen worked with this final-action data, which 

describes final payments to providers transacted up to the date of the download.  The primary 

claims data used for the analyses are SNF claims.  SNF claims are identified with Type of Bill 

(TOB) 21X, while hospital swing bed providers use TOB 18X.24  The Claim Related Condition 

Code on SNF claims was used to identify Medicare Part A stays paid under the SNF PPS.  

Acumen constructed Part A stays by linking claims that share the same beneficiary identifier, 

                                                           
24 Centers for Medicare & Medicaid Services (CMS), Department of Health and Human Services (HHS), 2016a, 

ñChapter 6: SNF Inpatient Part A Billing and SNF Consolidated Billing,ò Medicare Claims Processing Manual, 

http://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/clm104c06.pdf. 

file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v04/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v04/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
http://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/clm104c06.pdf
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facility CMS Certification Number (CCN), and admission date.  Stays created from SNF claims 

were then linked to other Medicare claims data and assessment data using beneficiary identifiers. 

Acumen applied a series of restrictions to the study population to ensure that all stays 

included in the study population are associated with Medicare beneficiaries receiving Part A 

benefits in a SNF.  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 stays only.  Table 3 lists the Medicare Part A payment restrictions.  The first three 

restrictions (1.1 to 1.3) ensure that all stays are enrolled exclusively in Medicare Part A 

throughout the stay.  Restrictions 1.4 through 1.6 restrict the population to stays that occurred 

within a SNF and are associated with a Medicare payment.   

Table 3: Medicare Part A Payment Restrictions 

Medicare Part A Payment Restrictions 

1.1 Stay does not have any Part C encounter claims 

1.2 Beneficiary is continuously enrolled in Part A throughout stay 

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

1.4 Stay only has PPS claims 

1.5 Stay has positive utilization days 

1.6 Stay has positive Medicare payment 

 

3.1.3 Matching Stays to Other Sources of Information 

The next step in building our study population was matching the SNF stays to various 

sources of resident and provider information.  Matching stays to the prior inpatient claim and 

overlapping MDS assessments was necessary to conduct analyses linking cost information to 

resident characteristics.  Matching to provider information was necessary to access cost report 

and wage index data to accurately estimate beneficiary costs.  In later stages of the analysis, 

provider information was used to assess the impact of PDPM on various types of providers.  To 

enable matching, Acumen applied a series of restrictions to the study population. 

Table 4 lists the restrictions used for matching.  Items 2.1 to 2.6 enable matching of stay-

level cost data to sources of resident and provider information.  Item 2.1 requires the SNF stays 

in the population to have a qualifying inpatient stay.  Acumen used the first non-missing pair of 

QLFYFROM and QLFYTHRU dates on the beneficiaryôs claims to form the SNF stayôs 

qualifying inpatient window.  The beneficiaryôs inpatient stay can be matched to the SNF stay if 

the inpatient stay overlaps with the qualifying window or if the inpatient stay through date falls 

within 60 days prior to the SNF admission date.  Item 2.2 restricts the population to stays with 
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provider information by matching the stay to the Certification and Survey Provider Enhanced 

Reports (CASPER) data using the providerôs CCN or, if a provider cannot be found in CASPER, 

by matching the stay to a provider in the Provider of Services (POS) database.  If a swing bed 

facility cannot be found in CASPER or the POS database using the swing bed CCN, we use the 

corresponding hospital CCN to locate the facility in CASPER or the POS database and match the 

provider information associated with that hospital to the stay.  Item 2.3 ensures that only stays 

with a matching MDS 5-day assessment are included.  Acumen matched MDS assessments to 

their corresponding SNF claims using the specific Health Insurance Prospective Payment System 

(HIPPS) code that appears on both documents.  Item 2.4 requires that every non-default 

assessment indicator in the HIPPS code on claims can be matched to an MDS assessment.  

Acumen then ordered the assessments by reference date and imposed restrictions 2.5 and 2.6 to 

ensure that each stay had a complete and correctly ordered series of matched assessments. 

Items 2.7 and 2.8 enable estimation of resident costs.  Calculating standardized costs 

requires four elements: charges reported on SNF claims, cost-to-charge ratios (CCRs) from cost 

reports, each regionôs wage index, and the annual labor share.  Charges for each stay and the 

annual labor share are always available in the claims and the SNF PPS final rule, respectively.  

However, if any of the other two elements is missing, stay costs cannot be calculated.  Items 2.7 

and 2.8 are two additional matching restrictions used to ensure that the stayôs costs can be 

converted from charges on claims using the CCR on the cost report and that the calculated costs 

can be standardized by removing geographic differences using the wage index and labor share.   

Table 4: Matching Restrictions 

Matching Restrictions 

2.1 Stay can be matched to a qualifying inpatient stay 

2.2 Provider of stay can be found in CASPER or POS 

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

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

2.5 Stay does not begin with unscheduled PPS assessment 

2.6 Stay does not have any expected scheduled PPS assessment missing 

2.7 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 constructing SNF Part A stays and ensuring stays could be matched to other sources 

of resident and provider information, Acumen created the final study population by applying data 
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validity restrictions.  Table 5 lists the restrictions in this category.  Restrictions 3.1 to 3.7 exclude 

stays that contain invalid information (for example, both zero total therapy charges and positive 

therapy minutes).  Because of the importance of estimating costs in our analysis of payment 

alternatives, Acumen imposed additional restrictions (3.8 to 3.13) to ensure the quality of 

estimated costs in our analyses.  Items 3.9 and 3.10 are requirements for the validity of CCRs 

from the cost report.  Items 3.11 and 3.12 exclude a stay if any one of the six types of therapy 

and NTA charges are unrealistically high.  Finally, items 3.13 and 3.14 require stays in the 

population to have costs of all three therapy disciplines present to ensure that the calculated total 

therapy costs are complete and do not have any component missing, as well as all three types of 

NTA costs.   

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 between SNF claims 

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

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

3.7 Total utilization days does not exceed 100 

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

3.9 
Each of the stayôs three therapy CCRs (PT, OT, and SLP) falls within the P1-P99 range for 

the stay provider 

3.10 
Each of the stayôs three NTA CCRs (Drug, Respiratory, and Other) falls within the P1-P99 

range for the stay provider 

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

3.12 
Respiratory and Other NTA charges do not fall in top 0.05% and Drug charges do not fall in 

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 in Table 6, the final study population contains 84.6% of total SNF Part A stays.  

Acumen compared resident characteristics of the final study population to those of the base 

Medicare Part A SNF population in terms of gender, age, ethnicity, Medicaid enrollment, 

location, ownership, and institution type.  The two populations are similar in most respects, 

although the study population contains a higher proportion of stays from for-profit and 
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freestanding facilities and a lower proportion of stays from non-profit, government, hospital-

based, and swing bed facilities, as shown in Table 7.   

Table 6: All Study Population Restrictions 

Restrictions 

Frequency Cumulative Frequency 

# of Stays 
% of 

Stays 
# of Stays 

% of 

Stays 

All Part A SNF Stays  2,244,031  100%  2,244,031  100% 

Matching Restrictions 

Stay can be matched to the most recent IP stay  2,221,912  99.0%  2,221,912  99.0% 

Stay can be matched to qualifying IP stay  2,194,847  97.8%  2,194,847  97.8% 

Provider of stay can be found in CASPER or POS  2,243,836  100.0%  2,194,653  97.8% 

One 5-day MDS assessment is matched to the stay  2,211,462  98.5%  2,163,219  96.4% 

All non-default RUGAIs can be matched to their MDS assessment  2,121,896  94.6%  2,064,669  92.0% 

Stay does not begin with unscheduled PPS assessment  2,218,760  98.9%  2,064,066  92.0% 

Stay does not have any expected scheduled PPS assessment missing  2,205,364  98.3%  2,036,634  90.8% 

A cost report can be found for the provider  2,220,054  98.9%  2,015,265  89.8% 

The county in which the facility is located has a wage index  2,244,006  100.0%  2,015,265  89.8% 

Validity Restrictions 

Stay is not associated with a duplicate beneficiary record   2,243,481  100.0%  2,014,774  89.8% 

Provider of stay is in the 50 states or DC  2,243,813  100.0%  2,014,688  89.8% 

Stay has a valid first claim  2,243,309  100.0%  2,014,295  89.8% 

Stay does not have a gap between claims  2,243,350  100.0%  2,014,029  89.8% 

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

beneficiary 
 2,243,875  100.0%  2,013,938  89.7% 

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

claim 
 2,238,545  99.8%  2,011,139  89.6% 

Total utilization days does not exceed 100  2,243,983  100.0%  2,011,139  89.6% 

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

same time 
 2,239,406  99.8%  2,007,049  89.4% 

The stay's provider has each of the three therapy CCRs falls within its P1-P99 range   2,216,697  98.8%  1,982,731  88.4% 

The stay's  provider has each of the three NTA CCRs falls within its P1-P99 range   2,209,169  98.4%  1,957,118  87.2% 

Each of the stay's three therapy charges does not fall in top 0.01%  2,243,535  100.0%  1,956,811  87.2% 

Each of the stay's three NTA charges does not fall in top 0.01%  2,226,054  99.2%  1,946,515  86.7% 

All three nominal therapy costs, calculated by charges*CCR, are not missing  2,151,261  95.9%  1,936,388  86.3% 

All three nominal NTA costs, calculated by charges*CCR, are not missing  2,118,303  94.4%  1,899,086  84.6% 

Study Population Stays out of Part A Stays - -  1,899,086  84.6% 
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Table 7: Resident and Provider Characteristics in the Study Population 

Resident Characteristics 
Part A Study Population 

# %  # % 

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% 

75-79 342,477 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% 24,916 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 34.5% 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% 

West North 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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Resident Characteristics 
Part A Study Population 

# %  # % 

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% 

Hospital-Based 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 used to develop these measures, and the 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 resource use documented in the current SNF PPS: charges, 

costs, and minutes.  Therapy minutes provided to each resident are recorded on the MDS 

assessments and used to determine classification under RUG-IV.  However, minutes are only 

recorded for therapy services received, not for other types of services.  Therefore, it is not 

possible to use minutes to measure resource use across all types of SNF services.  Moreover, 

therapy minutes are only recorded for days that fall during the 7-day look-back window 

preceding each MDS assessment, so the current data does not document the exact number of 

therapy minutes provided each day of a SNF stay.  Because using minutes as a measure of 

resource use presents these methodological challenges, Acumen focused on charges and costs.   

Charges indicate the amount facilities charge payers for a service and are reported on 

claims that SNF providers submit to Medicare.  Charges are documented in the claimôs revenue 

centers, so each charge is associated with a specific type of service.  Costs are reported on annual 

cost reports, which facilities are required to submit to allow final settlement of payment between 
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CMS and the provider.  While charges are recorded on claims and therefore provide resident-

level information, cost reports provide information at the facility level.  Cost reports contain 

cost-to-charge ratios (CCRs) that allow conversion of charges billed on Medicare claims to costs.  

Similar to charges, different CCRs in the cost reports refer to different types of services.  

Acumen derived costs from the charges on claims using CCRs on facility cost reports.  Costs 

derived from charges were utilized to develop an alternative reimbursement model.  Costs from 

charges, as opposed to raw charges, were considered to better reflect differences in relative 

resource use across residents because costs are less reflective of differences in the coding of 

charges across providers. 

Acumen calculated costs separately for the three therapy disciplines and NTA services.  

SNF claims report charges for each of three therapy disciplines: physical therapy (PT), 

occupational therapy (OT), and speech-language pathology (SLP).  Additionally, cost reports 

contain CCRs for each therapy discipline.  To calculate therapy costs, Acumen multiplied the 

charges from the SNF claims by the CCR from the facility cost report.  This procedure was 

followed for each discipline to calculate total, PT, OT, and SLP costs for each stay in the study 

population.  NTA charges are recorded in 132 separate revenue centers on SNF claims.25  

Acumen multiplied charges recorded in each of these revenue centers by the corresponding 

CCRs from the facility-level costs reports to calculate costs for each NTA revenue center.  

Acumen then summed derived costs across all NTA-related revenue centers to calculate total 

NTA costs for a stay.   

The final step of calculating costs per day is standardizing costs for geographic wage 

differences.  To do this, Acumen used the inverse of the formula used in the SNF PPS to adjust 

payments to reflect geographic wage differences.  Each facility was mapped to its corresponding 

core-based statistical area (CBSA), which in turn was mapped to the FY 2017 wage index for 

that CBSA.  In FY 2017, CMS estimated that 68.8% of SNF costs corresponded to labor and 

therefore adjusted that percentage of SNF PPS payments to reflect geographic differences in 

wages.  Acumen removed the geographic adjustment applied to the labor portion of costs using 

the following formula: 

ὛὸὥὲὨὥὶὨὭᾀὩὨ ὅέίὸὅέίὸ Ὢὶέά ὅὬὥὶὫὩί ȾὡὥὫὩ ὍὲὨὩὼ zὒὥὦέὶ ὛὬὥὶὩ ρ ὒὥὦέὶ ὛὬὥὶὩ 

Nursing Utilization 

This section describes the challenges encountered in developing a dependent variable to 

measure nursing utilization and the decision to use staff-time measurement data from the Staff 

                                                           
25 Acumen determined which revenue centers are associated with NTA services using a mapping provided by CMS 

(see Table 74 in the appendix). 
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Time and Resource Intensity Verification Project (STRIVE) 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 services.  The relevant literature and 

data confirm that nursing charges are included in routine cost centers.  The Provider 

Reimbursement Manual states that routine cost centers include ñall general nursing services, 

including administration of oxygen and related medications, handfeeding, incontinency care, tray 

service, enemas, etc.ò 26  Claims data support this finding, as the bulk of non-therapy, non-NTA 

charges fall in the routine cost centers.   

Additionally, Acumen discovered that there was very little variation in routine charges 

per day across residents in a given facility, indicating that facilities did not record resident-

specific nursing charges.  For example, for each provider, Acumen subtracted the 10th percentile 

of charges per day from the 90th percentile of charges per day for three types of charges: nursing 

and non-case-mix, therapy, and NTA.  As shown in Table 8, for most providers, the difference 

across residents between the 90th percentile and 10th percentile of nursing and non-case-mix 

charges per day was small, particularly compared to the difference for therapy and NTA charges 

per day.  We also divided the 90th percentile by the 10th percentile for each category of charges.  

These ratios, shown in Table 9, indicate that for most providers, there is very little difference 

between residents with the highest and lowest nursing and non-case-mix charges.  These findings 

are consistent with prior research such as the Urban Instituteôs 2007 final report to CMS.27  As 

described in more detail in the following sections, because it was not possible to create a 

dependent variable for nursing using current data, Acumen used staff-time measurement data 

from the STRIVE study to develop the recommended resident classification for nursing payment 

and estimate relative differences in nursing utilization across the recommended PDPM nursing 

groups. 

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

Per Day Charges 
Provider 

Count 

Within -Provider Difference of Charges per Day: 90th Percentile Minus 10th Percentile 

P1 P10 P25 P50 P75 P90 P99 

Nursing+Non-case-mix         13,209  $0 $0 $0 $16 $51 $167 $381 

Therapy          13,209  $59 $105 $141 $198 $279 $387 $716 

NTA           13,209  $0 $66 $104 $152 $233 $339 $882 

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

Provider Reimbursement Manual ï Part 1, https://www.cms.gov/regulations-and-guidance/guidance/manuals/paper-

based-manuals-items/cms021929.html. 
27 Liu, Korbin, Bowen Garrett, Sharon Long, Stephanie Maxwell, Yu-Chu Shen, Douglas Wissoker, Brant Fries, et 

al, ñFinal Report to CMS: Options for Improving Medicare Payment for Skilled Nursing Facilities.ò 

https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/InpatientRehabFacPPS/IRFPAI.html
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/InpatientRehabFacPPS/IRFPAI.html
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Table 9: Provider Variation  in Per Day Charges ï Ratio of P90 divided by P10 

Per Day Charges 
Provider 

Count*  

Within -Provider Ratio of Charges per Day: 90th Percentile Divided by 10th Percentile 

P1 P10 P25 P50 P75 P90 P99 

Nursing+Non-case-mix  13,209  1.0 1.0 1.0 1.1 1.2 1.5 2.7 

Therapy  12,308  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 10th percentile costs because 0 cannot be a denominator.  

 

STRIVE Data Collection 

In 2006-2007, CMS conducted a new staff time study, the Staff Time and Resource 

Intensity Verification Project (STRIVE), to develop more comprehensive revisions to the 

payment system.  Staff time was collected for all nursing, therapy, and other ancillary staff 

providing care in participating facilities.  Non-therapy time was collected over 48 hours, while 

therapy time was collected over seven days.  Three types of staff time were collected: Resident 

Specific Time (RST), Non-Resident Specific Time (NRST), and Non-Study Time (NST).  RST 

was time a staff member spent providing direct care to a resident.  NRST included time spent 

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

such as meals and breaks.  NST included time spent completing tasks supporting the facility but 

unrelated to the study.  Only RST was used to calculate case-mix indexes.  Additionally, 

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

STRIVE Construction of Resource Use Measure 

This section describes 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 

remaining residents, researchers divided the nursing minutes collected over the 48-hour period in 

half to arrive at per-diem amounts for each resident.  Next, the researchers constructed wage 

weights based on the median hourly wage for a given job title relative to the median hourly wage 

for ñnursing aides, orderlies and attendantsò (Bureau of Labor Statistics [BLS] occupation code 

31-1012).  Researchers used national wage data from the 2006 BLS Occupation and 

Employment Survey (OES).  For job titles that were not available in this dataset, researchers 

estimated median wages based on the wage distribution for ñnursing aides, orderlies and 

attendants.ò  For example, they assigned the wage corresponding to the 75th percentile for 

ñnursing aides, orderlies and attendantsò ($12.80) to restorative aides, which are not recorded as 

a separate job title in the 2006 BLS data.28  The researchers multiplied the minutes associated 

with each job title by the wage weight for that job title.  They then summed the weighted minutes 

                                                           
28 See Table 10 for 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 per-diem wage-weighted 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 value above the 99th percentile 

within that job category.  To remove low outliers, the STRIVE team assigned the wage-weighted 

equivalent of 10 raw minutes of total nursing staff time (14 WWST) to any resident with fewer 

than 14 total nursing WWST.  Staff time estimates were 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 use estimates.  First, 

Acumen re-estimated the population WWST using 2006 national BLS OES wages.  This was 

done to verify the STRIVE methodology and data quality.  Acumenôs estimates of WWST by job 

title and for all nursing personnel were close, although not identical, to the estimates published in 

the STRIVE report.  Next, Acumen re-estimated WWST for each resident in the population 

using 2016 wage data, with the following specifications: 

Å As in the STRIVE study, all residents with zero nursing time (N=95) or observation 

windows shorter than 48 hours (N=415) were dropped from the study population. 

Å 2016 BLS OES wage data from facilities with NAICS code 623100: ñNursing Care 

Facilities (Skilled Nursing Facilities)ò was used to update median wages for all titles.29 

Å Occupation code 31-1012 (ñnursing aides, orderlies, and attendantsò) does not exist in 

2016 data.  Instead, Acumen used the closest substitute, occupation code 31-1014 (ñnursing 

assistantsò). 

Å For other job titles unavailable in the 2016 BLS data, Acumen mirrored the STRIVE 

methodology and estimated median wages using the wage distribution for nursing assistants in 

nursing care facilities.  For example, if STRIVE assigned the wage corresponding to the 75th 

percentile for ñnursing aides, orderlies, and attendantsò to a job title, Acumen assigned the 75th 

percentile of wages for nursing assistants to the job title.   

Å For each staff type (RN, LPN, and aides) Acumen upper-truncated WWST by adjusting 

for outliers above the 99th percentile as in the STRIVE study.  When calculating total nursing 

WWST, Acumen lower-truncated WWST by assigning the wage-weighted equivalent of 10 raw 

                                                           
29 Bureau of Labor Statistics, U.S. Department of Labor, ñMay 2016 National Industry-Specific Occupational 

Employment and Wage Estimates: NAICS 623100 ï Nursing Care Facilities (Skilled Nursing Facilities),ò 

Occupational Employment Statistics, Last modified March 31, 2017, 

https://www.bls.gov/oes/2016/may/naics4_623100.htm. 

https://www.bls.gov/oes/2016/may/naics4_623100.htm


  SNF PDPM Technical Report | Acumen, LLC   27 

nursing minutes (14 WWST) to residents with fewer than 14 total nursing WWST, as in the 

STRIVE study. 

See Table 10 for the updated median wages and wage weights used to re-estimate 

WWST. 

Table 10: Original and Updated Median Wages and Wage Weights for Nursing Job Titles 

in the STRIVE Study 

Job Title  

(From STRIVE Table 4-11) 
BLS Title 

BLS 

Occupation 

Code 

STRIVE (National)  2016 (Industry 623100) 

Median 

Hourly Wage 

2006 

Wage 

Weight 

Median 

Hourly Wage 

Wage 

Weight 

Registered Nurse (RN) Registered Nurses 

29-1111 

(2006), 29-

1141 (2016) 

$27.54 2.58 $29.41 2.38 

Respiratory Therapist Respiratory Therapists 29-1126 $22.80 2.14 $28.78 2.33 

Licensed Practical Nurse (LPN) 
Licensed Practical and Licensed 

Vocational Nurses 
29-2061 $17.57 1.65 $21.85 1.77 

Certified Nurse Assistant (CNA) 

Geriatric Nurse Assistant (GNA) 

Resident Care Technician (RCT) 

Nursing aides, orderlies, and 

attendants (2006) or nursing 

assistants (2016) 

31-1012 

(2006), 31-

1014 (2016) 

$10.67 1.00 $12.34 1.00 

Certified Medication Aide (CMA) 

Nursing aides, orderlies, and 

attendants (2006) or nursing 

assistants (2016) 

31-1012 

(2006), 31-

1014 (2016) 

$10.67 1.00 $12.34 1.00 

Restorative Aide 

75th percentile of national hourly 

31-1012 wage (2006) or hourly 31-

1014 wage (2016) 

Does not 

exist 
$12.80 1.20 $14.54 1.18 

Bath Aide 

25th percentile of national hourly 

31-1012 wage (2006) or hourly 31-

1014 wage (2016) 

Does not 

exist 
$9.09 0.85 $10.64 0.86 

Feeding Aide 

25th percentile of national hourly 

31-1012 wage (2006) or hourly 31-

1014 wage (2016) 

Does not 

exist 
$9.09 0.85 $10.64 0.86 

Psych Aide Psychiatric Aides 31-1013 $11.49 1.08 $12.78 1.04 

Non Certified Care Technician 

25th percentile of national hourly 

31-1012 wage (2006) or hourly 31-

1014 wage (2016) 

Does not 

exist 
$9.09 0.85 $10.64 0.86 

Clinical Associate 

Median of national hourly 31-1012 

wage (2006) or hourly 31-1014 wage 

(2016) 

Does not 

exist 
$10.67 1.00 $12.34 1.00 

Transportation 

25th percentile of national hourly 

31-1012 wage (2006) or hourly 31-

1014 wage (2016) 

Does not 

exist 
$9.09 0.85 $10.64 0.86 

Respiratory Therapy Assistant Respiratory Therapy Technicians 29-2054 $18.81 1.76 $22.36 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 replicated the 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 shown in Table 93 in the appendix of the SNF 

PMR technical report available at www.cms.gov/Medicare/Medicare-Fee-for-Service-

Payment/SNFPPS/therapyresearch.html. 

For the dependent variables used to develop the four other recommended case-mix 

components described in Section 3.3, Acumen explored the validity of costs derived from 

charges using two approaches.  First, Acumen checked the consistency of reported charges on 

the claims and reported charges on the cost report.  Providers are required to report Part A SNF 

total charges for each cost center on the cost reports.  Ideally, the total charges reported for each 

cost center on the cost report would match the total charges reported in the related revenue 

centers on the claims associated with the cost reporting period.  Table 11 below shows that for 

PT, OT, SLP, and NTA charges, charges from cost reports and charges from claims are close in 

most cases.  These results suggest that the data on charges Acumen used to derive costs is 

reliable, as cost reports and claims data are generally consistent.   

Second, Acumen calculated the correlation between therapy costs per stay derived from 

charges and estimated therapy minutes per stay for the three therapy disciplines derived from 

MDS assessments.  To estimate therapy minutes during the stay, Acumen used two methods:  

For utilization days that fell within an MDS assessment look-back window, the actual number of 

minutes provided was used.  For utilization days that did not fall within an assessment lookback 

window, Acumen assumed that the amount of therapy minutes per day was the same as in the 

most recent prior assessment.  The basis for this assumption is that a change of therapy (COT) 

assessment would be required if there was a substantive change in the amount of therapy 

provided to the resident.  Table 12 shows that therapy costs were highly correlated with therapy 

minutes, indicating that therapy costs from charges are reflective of actual therapy utilization 

during a stay. 

  

file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v04/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v04/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
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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  78.5% 86.9% 

OT  77.7% 85.6% 

SLP  76.5% 84.0% 

NTA  71.2% 83.4% 

 

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 considered three units of time for the analysis: per day, per stay, and per benefit 

period/episode.  It is important that the unit of time used for the analysis matches the unit of time 

used for payment.  This is because resident characteristics found to be highly predictive of costs 

per unit of time may vary depending on the unit of time used for the analysis.  For example, 

residents entering a SNF after an inpatient stay of one type may tend to have short stays with 

very high costs per day, while residents entering a SNF after an inpatient stay of another type 

may tend to have longer stays with low costs per day.  In this case, the two types of residents 

may exhibit similar average costs per stay, but different average costs per day.  Clinical 

conditions related to the inpatient stay would therefore predict costs more effectively ï and hence 

be incorporated into the recommended resident classification ï if a per day unit of analysis were 

used.  For this reason, if CMS uses a per day unit for payment, then using a per day unit for 

analysis can better ensure that payments in the recommended payment model closely track costs. 

As current statute requires per day payment, Acumen decided to also use a per day unit 

for research purposes.  Additionally, using a per day unit for analysis was consistent with 

feedback received from technical expert panels.  To derive costs per day, Acumen summed total 

costs across the stay and divided by total utilization days for the stay. 
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3.3 Definition of Payment Components 

RUG-IV includes two case-mix-adjusted components: nursing (includes nursing, NTA, 

and social services) and therapy.  There is also a therapy non-case-mix component, which only 

applies to residents who do not receive therapy and is intended to cover the costs of therapy 

evaluation(s).  Finally, there is a non-case-mix component that does not vary with resident 

characteristics.  PDPM includes six components: five case-mix adjusted components (PT, OT, 

SLP, nursing, and NTA) and one non-case-mix component.  This section describes how Acumen 

selected the components in PDPM. 

3.3.1 Splitting Current Therapy Component 

The current therapy component covers the costs of three therapy disciplines: PT, OT, and 

SLP.  However, Acumen found almost no relationship between a residentôs PT/OT costs per day 

and SLP costs per day (correlation of 0.03, as shown in Table 13).  Additionally, investigation of 

independent variables revealed that certain key resident characteristics have opposite effects on 

PT/OT and SLP costs per day.  For example, residents with cognitive impairments receive less 

physical and occupational therapy but receive more speech-language pathology.  Based on these 

investigations, clinical input, and feedback from technical expert panels, Acumen concluded that 

SLP costs per day are predicted by a different set of independent variables than those that predict 

PT and OT costs per day; therefore, SLP services should be case-mix adjusted with a separate 

payment component from PT and OT. 

Acumen then conducted a series of investigations to determine whether PT and OT 

should form a single payment component.  These investigations were prompted by discussion at 

the Third TEP in June 2016.  TEP members were generally supportive of the creation of a 

separate SLP component, and some members recommended exploring whether there should also 

be two separate components for PT and OT.  As shown in Table 13, Acumen found a strong 

correlation between PT and OT costs per day of 0.67.  Acumen looked at trends in PT and OT 

costs per day across a wide range of resident characteristics and found that they follow similar 

trends.  For example, both PT and OT costs per day decline as a residentôs cognitive and 

communicative function declines.  Acumen then regressed a range of resident characteristics on 

PT and OT costs per day separately and found that the coefficients in both models followed 

similar patterns (90% of coefficients had the same sign across the two models, as shown in Table 

94 in the appendix of the SNF PMR technical report, available at 

www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html).  

Acumen also used a broader model containing 1,016 recorded values from the MDS assessment, 

prior inpatient stay claim, and SNF claim to predict PT and OT costs per day separately.  Out of 

the 271 values that were significant in both models, 98% of them had the same sign, indicating 

that they have a similar effect on PT and OT costs. 

file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v04/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
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Given the results of these investigations, our original RCS-I model addressed PT and OT 

services through a single component.  However, during technical expert panels (TEPs) and in 

response to the ANPRM, various professional organizations and other stakeholders stated that 

PT and OT services should be addressed via separate components given the different aims of the 

two therapy disciplines and differences in the characteristics of the resident subpopulations for 

which PT or OT services are warranted.  Moreover, current data on service utilization partly 

reflects incentives created by the existing RUG-IV 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 

component from the RCS-I model into two separate case-mix adjusted components in the 

proposed PDPM.  Because of the strong correlation between the dependent variables used for 

both components and the similarity in predictors, we maintain the same case-mix classification 

model for both components.  In practice, this means that the same resident characteristics will 

determine a residentôs classification for PT and OT payment.  However, each resident will be 

assigned separate case-mix groups for PT and OT payment, which correspond to separate case-

mix indexes and payment rates.   

Table 13: Correlation between Costs per Day across Therapy Disciplines 

Therapy 

Discipline 

Correlation  

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 currently reimbursed by the nursing component of the 

SNF PPS.  However, nursing case-mix indexes are solely based on variation in nursing staff time 

and therefore do not reflect variation in NTA resource use and costs.  Figure 4 shows that 

average NTA costs per day do not track closely with nursing indexes.  For example, stays in the 

CA1 RUG have the third-highest NTA costs per day ($216) but one of the lowest nursing 

component CMIs (0.78).  Conversely, RUX receives very high nursing component payments 

(CMI of 2.67) despite having lower NTA costs ($96 per day).  Table 77 in the appendix provides 

more detail on each individual RUG. 
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Figure 4: Nursing Index and Average NTA Costs per Day by RUG 

 

These findings are consistent with other studies.  MedPAC stated in a 2015 report that 

ñunder current (2014) policies, there is essentially no correlation between nursing payments and 

NTA costs, with (nursing) payments explaining 0.1% of variability in (NTA) costs.ò 30  This 

means that facilities may be underpaid for residents with high NTA costs and overpaid for 

residents with low NTA costs, which could create an incentive for facilities to avoid residents 

with substantial NTA service needs.  To address this, MedPAC recommended removing NTA 

services from the nursing component and creating a separate NTA component.  In separate 

research, the Urban Institute concluded that alignment of SNF payments with NTA costs could 

be improved while imposing a minimal administrative burden on SNFs by creating a separate 

NTA component.31  Additionally, members of the Nursing TEP in November 2015, the Third 

TEP in June 2016, and the Fourth TEP in 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 modeled NTA costs as a separate component. 

3.4 Resident Classification for Physical and Occupational Therapy 
Components 

This section describes the selection of independent variables for the PT and OT 

components, variable grouping methods, and results. 

                                                           
30 Carter, Carol, Bowen Garrett, and Doug Wissoker, ñThe Need to Reform Medicareôs Payments to Skilled Nursing 

Facilities is as Strong as Ever.ò 
31 Liu, Korbin, Bowen Garrett, Sharon Long, Stephanie Maxwell, Yu-Chu Shen, Douglas Wissoker, Brant Fries, et 

al, ñFinal Report to CMS: Options for Improving Medicare Payment for Skilled Nursing Facilities.ò 
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3.4.1 Selection of Independent Variables 

Selection of independent variables consisted of two primary phases: (1) initial selection 

of resident characteristics likely to be good predictors of PT and OT utilization and (2) final 

selection of the variables that were most predictive of resource use.  Acumen used relevant 

literature, clinical input, regression evidence, and feedback from technical expert panels to 

identify resident characteristics that were potentially predictive of PT and OT utilization.  In the 

initial selection phase, Acumen first narrowed the full list of MDS variables to likely predictors 

of PT and OT use based on evidence from the literature and input from clinicians.  Next, 

Acumen used the LASSO regression technique32 to determine which of the initial set of variables 

were most predictive of costs.  Input from technical expert panels was also incorporated into the 

exploratory phase of independent variable selection.  Acumen then developed a final list of 

potential predictors by removing items with a minimal impact on costs.   

The final list of potential predictors selected for further exploration included: clinical 

reasons for the prior inpatient stay and SNF stay, functional status, cognitive impairment, age, 

prior utilization of services (emergency, acute inpatient, and post-acute), comorbidities recorded 

during the SNF stay and during the year prior to the stay, and services received during the SNF 

stay.  Acumen then used regression analysis to examine the relationship between these 

characteristics and PT and OT costs per day.  Three types of resident information were found to 

be strong predictors of PT and OT costs per day: clinical reasons for the prior inpatient stay, 

functional status, and cognitive impairment.  Clinical reasons for the prior inpatient stay were 

defined using the clinical categories described in the first sub-section below.  Cognitive 

impairment was identified using the cognitive indicator described in the second sub-section.  

Functional status was incorporated using a function score described in the third sub-section. 

Subsequent to these investigations, commenters 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 components.  In 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 described in the fourth sub-section 

below. 

Clinical Categories 

In the SNF PMR technical report (available at www.cms.gov/Medicare/Medicare-Fee-

for-Service-Payment/SNFPPS/therapyresearch.html) we describe the methodology for 

constructing clinically relevant classifications to group residents for payment purposes.  As 

                                                           
32 Tibshirani, Robert, ñRegression Shrinkage and Selection via the Lasso,ò Journal of the Royal Statistical Society: 

Series B (Statistical Methodology) 58 (1996): 267-288, https://statweb.stanford.edu/~tibs/lasso/lasso.pdf. 

file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v03/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v03/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
https://statweb.stanford.edu/~tibs/lasso/lasso.pdf
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described in that report, Acumen sought to create broad groupings that would allow the 

incorporation of additional criteria relevant to SNF resource use.  To achieve this, Acumen 

worked with clinicians to create broad clinical categories that group residents based on their 

primary reason for SNF care.  Based on the analyses, ten clinical categories were created: Acute 

Infections, Acute Neurologic, Cancer, Cardiovascular and Coagulations, Major Joint 

Replacement or Spinal Surgery, Medical Management, Non-Surgical 

Orthopedic/Musculoskeletal, Pulmonary, Non-Orthopedic Surgery, and Orthopedic Surgery 

(Except Major Joint Replacement or Spinal Surgery).  The ten clinical categories and average 

costs per day by component are shown in Table 14 below.33   

At the time the clinical categories were developed, we determined that SNF diagnostic 

information was of lower quality than diagnostic information from the prior inpatient stay.  For 

example, the MDS assessment does not indicate the primary reason for a SNF stay.  We also 

found that 47% of SNF claims assigned generic ICD-9-CM codes as the principal diagnosis, 

limiting the usefulness of diagnoses from SNF claims in classifying residents.  As a result, we 

used the Medical Severity ï Diagnostic Related Group (MS-DRG) from the prior inpatient stay 

to define the primary reason for SNF care and assign residents to clinical categories.  A full 

mapping between MS-DRGs and the 10 categories is shown in Table 78 in the appendix.  For 

residents whose prior inpatient stay took place in an inpatient rehabilitation facility (IRF), we 

used the Rehabilitation Impairment Category (RIC) from the IRF stay to assign residents to 

clinical categories, as IRFs do not use MS-DRGs to determine payment.  A mapping of the RICs 

to the clinical categories is shown in Table 79 in the appendix.  More details on these decisions 

are provided in the SNF PMR technical report. 

Table 14: 10 Clinical Categories and Average Costs per Day by Component 

Clinical Category # of Stays % of Stays 
Avg. Costs per Day 

PT OT SLP NTA 

Acute Infections  124,274 6.5% $65 $56 $17 $87 

Acute Neurologic  121,220 6.4% $68 $58 $35 $58 

Cancer  87,061 4.6% $64 $55 $20 $63 

Cardiovascular and Coagulations  187,395 9.9% $68 $58 $16 $79 

Medical Management  579,044 30.5% $64 $55 $20 $72 

Non-Orthopedic Surgery  205,931 10.8% $68 $58 $15 $89 

Non-Surgical Orthopedic/Musculoskeletal  110,066 5.8% $73 $61 $14 $56 

Major Joint Replacement or Spinal Surgery  163,444 8.6% $88 $65 $8 $63 

Orthopedic Surgery (Except Major Joint 

Replacement or Spinal Surgery)  
165,662 8.7% $74 $62 $13 $68 

Pulmonary  154,989 8.2% $65 $56 $21 $93 

                                                           
33 Nursing costs per day are not shown because, as discussed in Section 3.2.1, resident-specific data on nursing costs 

is not available. 
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As described in the SNF PMR technical report (available at 

www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html), in 

developing RCS-I we included the 10 clinical categories as a categorical variable when using the 

Classification and Regression Trees (CART) algorithm to develop resident groups for PT and 

OT payment.  As described in Section 3.4.2, CART is a decision tree learning technique that 

produces classification groups based on the relationship between a dependent variable and at 

least one independent variable.  Allowing CART to group the clinical categories resulted in 

fewer resident groups but a higher R-squared value.  Therefore, Acumen used the results of this 

simpler model to collapse clinical categories that were often grouped together by CART.  Table 

15 shows the five collapsed categories for the PT and OT components.  Table 16 shows the 

collapsed clinical categories, the number of stays, and PT and OT costs per day. 

Table 15: Collapsed Clinical Categories for PT and OT Components 

Original Categories Collapsed Categories 

Major Joint Replacement or Spinal Surgery Major Joint Replacement or Spinal Surgery 

Non-Surgical Orthopedic/Musculoskeletal Other Orthopedic 

Orthopedic Surgery (Except Major Joint Replacement or 

Spinal Surgery) 
Other Orthopedic 

Acute Infections Medical Management 

Medical Management Medical Management 

Cancer Medical Management 

Pulmonary Medical Management 

Cardiovascular and Coagulations Medical Management 

Acute Neurologic Acute Neurologic 

Non-Orthopedic Surgery Non-Orthopedic Surgery 

 

Table 16: Collapsed Clinical Categories and Average PT and OT Costs per Day 

Clinical Category # of Stays % of Stays 

Avg. PT 

Costs per 

Day 

Avg. OT 

Costs per 

Day 

Major Joint Replacement or Spinal Surgery  163,444 8.6% $88 $65 

Other Orthopedic  275,728 14.5% $73 $61 

Medical Management  1,132,763 59.6% $65 $56 

Non-Orthopedic Surgery  205,931 10.8% $68 $58 

Acute Neurologic  121,220 6.4% $68 $58 

 

Cognitive Measure 

The SNF PMR technical report (available at www.cms.gov/Medicare/Medicare-Fee-for-

Service-Payment/SNFPPS/therapyresearch.html) describes the investigations that led us to select 

file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v03/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v03/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v03/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
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a cognitive measure based on the Cognitive Function Scale (CFS) to assess cognition for the 

therapy components of the recommended payment model.  As described in that report, this 

measure was selected because there is currently no single measure of cognitive status that allows 

comparability across residents.  RUG-IV, the current payment model, primarily uses the Brief 

Interview for Mental Status (BIMS) to measure residentsô cognitive function.  However, about 

15% of residents do not complete the BIMS: in 12% of cases, the interview is not attempted, and 

for 3% of stays, the interview is attempted but cannot be completed.  In these cases, the MDS 

requires assessors to complete the Staff Assessment for Mental Status (items C0700-C1000), and 

the Cognitive Performance Scale (CPS) derived from those items, originally developed for the 

MDS 2.0, can be used to assess cognitive function.  

To address the lack of a common measure of cognitive status, Thomas et al. proposed in a 

2015 paper the use of a 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 all residents.34  The CFS places residents into one of four cognitive performance 

categories based on their score on either the BIMS or CPS.  In response to the ANPRM, 

commenters questioned this scoring methodology, specifically the classification of a CPS score 

of 0 as ñmildly impaired.ò  Based on a subsequent analysis showing that residents with a CPS 

score of 0 had similar therapy costs as residents with a BIMS score of 13-15 indicating 

ñcognitively intactò (see Table 17), as well as clinical feedback, we determined that it was 

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

ANPRM feedback.  The final scoring methodology for the proposed PDPM cognitive measure is 

shown in Table 18.  The SNF PMR technical report provides more details on our decision to 

select a cognitive measure based on the CFS as an indicator of cognitive status for the therapy 

components.  As noted in that report, the CFS-based cognitive measure is not used to determine 

payment in the recommended nursing and NTA components. 

Table 17: Therapy Costs per Day by CPS Score and BIMS Score 

Cost Component 
CPS Score  

= 0 

CPS Score  

= 1 

CPS Score  

= 2 

BIMS Score  

= 13-15 

BIMS Score  

= 8-12 

Total Therapy $145 $148 $156 $146 $148 

PT $72 $68 $69 $73 $67 

OT $61 $58 $58 $61 $58 

SLP $12 $22 $29 $12 $23 

 

  

                                                           
34 Thomas, Kali S., David Dosa, Andrea Wysocki, and Vincent Mor, ñThe Minimum Data Set 3.0 Cognitive 

Function Scale,ò Medical Care (2015), https://doi.org/10.1097/MLR.0000000000000334. 

https://doi.org/10.1097/MLR.0000000000000334
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Table 18: Revised Mapping between BIMS/CPS Scores and PDPM Function Scale 

PDPM Cognitive Level BIMS Score CPS Score 

1 - Cognitively Intact 13-15 0 

2 - Mildly Impaired 8-12 1-2 

3 - Moderately Impaired 0-7 3-4 

4 - Severely Impaired - 5-6 

 

Construction of Function Score 

In developing RCS-I, Acumen constructed a function score to measure therapy utilization 

based in part on the current ADL score.  In contrast to the current ADL score, the RCS-I function 

score to measure therapy utilization excluded bed mobility items and relied exclusively on three 

late-loss self-performance items (toileting, transferring, and eating) to assess function.  Bed 

mobility items and support provided items were excluded from the RCS-I function score because 

these items were considered to be based on the level of service provided and therefore not 

consistent with a payment model based on resident characteristics.  Additionally, the RCS-I 

function score assigned points on the basis of therapy utilization rather than functional 

dependence.  The SNF PMR technical report (available at www.cms.gov/Medicare/Medicare-

Fee-for-Service-Payment/SNFPPS/therapyresearch.html) provides more details on the 

construction of the function score to measure therapy utilization. 

Comments submitted in response to the ANPRM suggested replacing older MDS items 

used to determine payment in RCS-I with newer, IMPACT Act-compliant items.  Additionally, 

some commenters recommended also using early loss ADLs to measure function.  In light of this 

feedback, we constructed a new function score based on functional items found on Section GG, a 

relatively new section of the MDS 3.0 that offers standardized and more comprehensive 

measures of functional status and therapy needs.  Section GG measures three self-care activities 

(eating, oral hygiene, and toileting hygiene) and various activities relating to mobility.  Section 

GG is assessed once at admission and once at discharge.  At admission, the assessor completes 

both the admission performance and the discharge goal for the resident.  At discharge, only the 

discharge performance is assessed.  SNFs have been collecting Section GG data since October 

2016 as part of the requirements for the Improving Medicare Post-Acute 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 individual regressions using each of the 12 Section GG functional abilities 

assessed at admission to separately predict PT and OT costs per day.  The R-squared values of 

these individual regressions are shown in Table 19.  Because of the lower predictive ability of 

the wheeling items GG0170R1 (wheel 50 feet with two turns) and GG0170S1 (wheel 150 feet), 

file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v03/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v03/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
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we excluded these from construction of the functional measure.  We retained the 10 remaining 

items shown in Table 19. 

Table 19: Predictive Ability of Section GG Items 

MDS Item Name ADL Type Description PT OT 

GG0130A1 Self-care: Eating Late loss 

The ability to use suitable utensils to bring food to the 

mouth and swallow food once the meal is presented on a 

table/tray. Includes modified food consistency.  

0.034 0.027 

GG0130B1 Self-care: Oral hygiene Early loss 

The ability to use suitable items to clean teeth. Dentures: 

The ability to remove and replace dentures from and to the 

mouth, and manage equipment for soaking and rinsing 

them. 

0.038 0.030 

GG0130C1 
Self-care: Toileting 

Hygiene 
Late loss 

The ability to maintain perineal hygiene, adjust clothes 

before and after using the toilet, commode, bedpan, or 

urinal.  

0.025 0.020 

GG0170B1 Mobility: Sit to lying Late loss 
The ability to move from sitting on side of bed to lying flat 

on the bed. 
0.034 0.025 

GG0170C1 
Mobility: Lying to 

sitting on side of bed 
Late loss 

The ability to safely move from lying on the back to sitting 

on the side of the bed with feet flat on the floor, and with 

no back support. 

0.036 0.027 

GG0170D1 Mobility: Sit to stand Late loss 
The ability to safely come to a standing position from 

sitting in a chair or on the side of the bed. 
0.043 0.032 

GG0170E1 
Mobility: Chair/bed-to-

chair transfer 
Late loss 

The ability to safely transfer to and from a bed to a chair 

(or wheelchair). 
0.035 0.027 

GG0170F1 
Mobility: Toilet 

transfer 
Late loss The ability to safely get on and off a toilet or commode. 0.029 0.023 

GG0170J1 
Mobility: Walk 50 feet 

with 2 turns 
Early loss 

Once standing, the ability to walk at least 150 feet in a 

corridor and make 2 turns. 
0.055 0.038 

GG0170K1 
Mobility: Walk 150 

feet 
Early loss 

Once standing, the ability to walk at least 150 feet in a 

corridor or similar space. 
0.054 0.037 

GG0170R1 
Mobility: Wheel 50 

feet with 2 turns 
Early loss 

Once seated in wheelchair/scooter, can wheel at least 50 

feet and make 2 turns. 
0.004 0.004 

GG0170S1 
Mobility: Wheel 150 

feet 
Early loss 

Once seated in wheelchair/scooter, can wheel at least 150 

feet in a corridor or similar space. 
0.003 0.003 

 

After selecting the Section GG items that comprise the functional measure for the PT and 

OT components, we assigned points to each response based on functional independence, with 

higher points assigned to higher independence levels.  This approach is consistent with point 

assignment for the PDPM nursing functional measure and functional measures in other care 

settings.  Further, under the RUG-IV model, if the SNF codes that the ñactivity did not occurò or 
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ñoccurred only once,ò these items are assigned the same point value as ñindependent.ò  However, 

we observed that residents who were unable to complete an activity had similar PT and OT costs 

as dependent residents.  Therefore, when the activity cannot be completed, the equivalent Section 

GG responses (ñresident refused,ò ñnot applicable,ò ñnot attempted due to medical condition or 

safety concernsò) are grouped with ñdependentò for the purpose of point assignment.  For the 

two walking items, there is an additional response level 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. 

Table 20 and Table 21 show the points assigned to each response using this methodology.  

The point assignment is nearly identical across the two tables, except that for the walking items, 

residents who cannot walk (based on item GG0170H1) are assigned 0 points.  To calculate a 

total function score, we calculated average scores for bed mobility, transfer, and walking based 

on the multiple items that describe these activities, then summed the three average scores with 

the scores for eating, oral hygiene, and toileting hygiene, resulting in equal weighting of the six 

activities.  This procedure avoids overweighting activities that are measured using multiple 

items.  The final score is rounded to the nearest integer, resulting in a total theoretical function 

score that ranges from 0 to 24. 

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

Response Score 

05 Set-up assistance, 06 Independent 4 

04 Supervision or touching assistance 3 

03 Partial/moderate assistance 2 

02 Substantial/maximal assistance 1 

01 Dependent, 07 Refused, 09 N/A, 88 Not Attempted 0 

 

Table 21: Points Assigned to Section GG Responses (Walking Items) 

Response Score 

05 Set-up assistance, 06 Independent 4 

04 Supervision or touching assistance 3 

03 Partial/moderate assistance 2 

02 Substantial/maximal assistance 1 

01 Dependent, 07 Refused, 09 N/A, 88 Not Attempted, Resident Cannot Walk* 0 

*Coded based on response to GG0170H1 (Does the resident walk?). 

Figure 5 shows PT and OT costs per day and the percentage of stays by Section GG-

based function score value.  The graph shows an inverse U-shaped relationship between function 
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score and costs per day.  PT and OT costs are lowest for residents with the highest and lowest 

function scores. 

Figure 5: PT and OT Costs per Day and % of Stays by Section GG-based Score Value 

 

Comorbidities Related to PT and OT Utilization 

As noted above, we revisited the decision to exclude PT and OT 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 conditions on PT and OT utilization.  

These conditions were identified based on ANPRM comments, clinical input, and a literature 

search.  Table 22 shows the impact of each condition on PT and OT costs per day.  Conditions 

were defined using the PPS-required MDS item indicated in the table or ICD-10 diagnosis codes, 

when no PPS-required MDS item is indicated.  A list of ICD-10-CM codes used to define 

conditions that were not defined using MDS items can be found in Table 80 in the appendix.  All 

conditions that had a positive impact on PT or OT costs per day of $2 or more were selected for 

further investigation.35  These are: J1700A Fall within month prior to admission, J1700C Fall-

related fracture within 6 months prior to admission, arthritis, rheumatoid arthritis, 

musculoskeletal pain, and vertigo with specific cause.  As noted in the SNF PMR technical 

report (available at available at www.cms.gov/Medicare/Medicare-Fee-for-Service-

Payment/SNFPPS/therapyresearch.html), including 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 these conditions and incentivize providers to 

miscode these items or stint on care provided to residents with these conditions. 

Table 22: Conditions Selected for Investigation as PT and OT Comorbidities 

Condition # of Stays % of Stays 
Avg. PT Costs 

per Day 

Avg. OT Costs 

per Day 

B1000 Vision 

Missing 26,985 1.4% $53.7 $46.4 

Adequate 1,547,758 81.5% $69.8 $58.7 

Impaired 214,843 11.3% $66.3 $56.8 

Moderately Impaired 53,428 2.8% $63.4 $54.3 

Highly Impaired 39,736 2.1% $54.1 $46.5 

Severely Impaired 16,336 0.9% $58.8 $51.2 

J1700A Fall within month prior to admission 

Missing 62,982 3.3% $57.4 $48.0 

No 1,120,965 59.0% $67.7 $56.9 

Yes 640,809 33.7% $71.6 $60.5 

Unable to Determine 74,330 3.9% $65.7 $57.2 

J1700B Fall within 2-6 months prior to admission 

Missing 70,801 3.7% $58.8 $49.1 

No 1,290,902 68.0% $69.2 $58.1 

Yes 377,500 19.9% $68.8 $58.2 

Unable to Determine 159,883 8.4% $67.8 $58.5 

J1700C Fall-related fracture within 6 months prior to admission 

Missing 65,990 3.5% $57.8 $48.4 

No 1,444,716 76.1% $68.2 $57.5 

Yes 297,507 15.7% $73.6 $61.5 

Unable to Determine 90,873 4.8% $66.6 $57.5 

K0100Z No signs or symptoms of possible swallowing disorder 

Missing 12,834 0.7% $85.7 $60.4 

No 84,129 4.4% $61.1 $52.5 

Yes 1,802,123 94.9% $68.8 $58.1 

K0510C2 Mechanically altered diet while a resident 

Missing 5,326 0.3% $57.5 $50.7 

No 1,450,938 76.4% $71.0 $59.5 

Yes 442,822 23.3% $60.9 $52.6 

I0200 Anemia 

Missing 288 0.0% $70.9 $61.2 

No 1,317,028 69.4% $69.3 $58.4 

Yes 581,770 30.6% $67.0 $56.7 

I0600 Heart Failure 
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Condition # of Stays % of Stays 
Avg. PT Costs 

per Day 

Avg. OT Costs 

per Day 

Missing 207 0.0% $72.2 $59.3 

No 1,400,419 73.7% $69.2 $58.0 

Yes 498,460 26.2% $67.0 $57.3 

I0700 Hypertension 

Missing 321 0.0% $69.0 $61.9 

No 422,775 22.3% $68.3 $57.2 

Yes 1,475,990 77.7% $68.7 $58.0 

I2900 Diabetes Mellitus (DM) 

Missing 179 0.0% $60.5 $56.3 

No 1,215,901 64.0% $69.3 $58.1 

Yes 683,006 36.0% $67.3 $57.4 

I4500 CVA, TIA, or Stroke 

Missing 160 0.0% $62.3 $52.8 

No 1,726,601 90.9% $69.0 $58.1 

Yes 172,325 9.1% $64.1 $55.4 

I4800 Non-Alzheimer's Dementia 

Missing 157 0.0% $63.3 $55.9 

No 1,516,050 79.8% $70.5 $59.2 

Yes 382,879 20.2% $61.1 $52.6 

I4900 Hemiplegia or Hemiparesis 

Missing 112 0.0% $57.3 $52.0 

No 1,806,257 95.1% $69.0 $58.1 

Yes 92,717 4.9% $61.4 $53.4 

I5000 Paraplegia 

Missing 85 0.0% $61.5 $55.0 

No 1,888,791 99.5% $68.7 $57.9 

Yes 10,210 0.5% $45.4 $43.5 

I5100 Quadriplegia 

Missing 83 0.0% $62.5 $56.7 

No 1,893,606 99.7% $68.7 $57.9 

Yes 5,397 0.3% $40.3 $38.1 

I5200 Multiple Sclerosis 

Missing 82 0.0% $59.9 $53.7 

No 1,884,932 99.3% $68.7 $57.9 

Yes 14,072 0.7% $58.5 $51.3 

I5300 Parkinson's Disease 

Missing 93 0.0% $62.2 $56.2 

No 1,819,996 95.8% $68.7 $57.9 

Yes 78,997 4.2% $65.5 $55.8 
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Condition # of Stays % of Stays 
Avg. PT Costs 

per Day 

Avg. OT Costs 

per Day 

I5700 Anxiety Disorder 

Missing 175 0.0% $61.9 $52.4 

No 1,482,818 78.1% $69.4 $58.3 

Yes 416,093 21.9% $65.7 $56.0 

I5800 Depression 

Missing 230 0.0% $63.4 $55.5 

No 1,261,551 66.4% $69.8 $58.5 

Yes 637,305 33.6% $66.2 $56.4 

I5900 Manic Depression 

Missing 113 0.0% $58.6 $51.8 

No 1,842,514 97.0% $68.8 $58.0 

Yes 56,459 3.0% $62.2 $53.9 

I5950 Psychotic Disorder 

Missing 115 0.0% $64.1 $54.8 

No 1,842,973 97.0% $68.9 $58.1 

Yes 55,998 2.9% $57.3 $49.9 

I6000 Schizophrenia 

Missing 96 0.0% $62.4 $49.2 

No 1,842,987 97.0% $68.9 $58.0 

Yes 56,003 2.9% $58.2 $51.4 

I6100 Post Traumatic Stress Disorder (PTSD) 

Missing 87 0.0% $60.2 $52.8 

No 1,891,191 99.6% $68.6 $57.8 

Yes 7,808 0.4% $65.9 $56.1 

Peripheral Neuropathy (ICD-10-CM) 

No 1,756,604 92.5% $68.5 $57.8 

Yes 142,482 7.5% $69.7 $58.7 

Substance Abuse (ICD-10-CM) 

No 1,799,063 94.7% $68.7 $57.9 

Yes 100,023 5.3% $67.3 $57.4 

Osteoporosis (ICD-10-CM) 

No 1,685,885 88.8% $68.4 $57.7 

Yes 213,201 11.2% $69.7 $58.6 

Arthritis (ICD-10-CM) 

No 1,346,603 70.9% $67.0 $57.2 

Yes 552,483 29.1% $72.5 $59.5 

Rheumatoid Arthritis (ICD-10-CM) 

No 1,828,421 96.3% $68.5 $57.8 

Yes 70,665 3.7% $70.7 $59.4 
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Condition # of Stays % of Stays 
Avg. PT Costs 

per Day 

Avg. OT Costs 

per Day 

Hyperglycemia or Hypoglycemia (ICD-10-CM) 

No 1,843,981 97.1% $68.6 $57.9 

Yes 55,105 2.9% $67.7 $57.1 

Musculoskeletal Pain (ICD-10-CM) 

No 370,965 19.5% $66.7 $54.9 

Yes 1,528,121 80.5% $69.1 $58.5 

Vertigo with Specific Cause (ICD-10-CM) 

No 1,896,138 99.8% $68.6 $57.8 

Yes 2,948 0.2% $71.5 $61.1 

Spinal Cord Injury (ICD-10-CM) 

No 1,893,706 99.7% $68.6 $57.8 

Yes 5,380 0.3% $61.9 $54.6 

Amputation (ICD-10-CM) 

No 1,851,044 97.5% $68.8 $58.0 

Yes 48,042 2.5% $61.3 $53.2 

Anemia (ICD-10-CM) 

No 1,000,059 52.7% $68.9 $58.2 

Yes 899,027 47.3% $68.2 $57.5 

Cancer (ICD-10-CM) 

No 1,714,587 90.3% $68.8 $58.0 

Yes 184,499 9.7% $66.3 $56.2 

 

The next step in our analysis was to use the subset of conditions selected based on the 

results shown in Table 22 to predict PT and OT costs per day.  We also included the collapsed 

clinical categories in Table 16, PDPM cognitive measure, and the Section GG-based function 

score as covariates to control for case mix.  Table 23 shows the results of this investigation.  The 

table shows that only one condition is associated with a statistically significant increase in both 

PT and OT costs of at least $2: J1700A Fall within month prior to admission.  However, the 

impact of this item on costs is small: $2.52 for PT costs per day and $2.33 for OT costs per day. 

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

Variable 
PT Costs per Day OT Costs per Day 

Coeff. P-Value Coeff. P-Value 

J1700A: Fall in the Last Month Prior to Admission 

Yes 2.52 <.0001  2.33 <.0001  

No Ref. -  Ref. -  

Unable to Determine 1.02 <.0001  2.19 <.0001  

J1700C: Fracture Related to A Fall within 6 Months Prior to Admission 
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Variable 
PT Costs per Day OT Costs per Day 

Coeff. P-Value Coeff. P-Value 

Yes 0.50 <.0001  0.75 <.0001  

No Ref. -  Ref. -  

Unable to Determine 0.72 0.001 0.63 <.0001  

Arthritis (ICD-10-CM) 

Yes 1.24 <.0001  0.34 <.0001  

No Ref. -  Ref. -  

Rheumatoid Arthritis (ICD-10-CM) 

Yes 0.06 0.378 0.25 0.013 

No Ref. -  Ref. -  

Musculoskeletal Pain (ICD-10-CM) 

Yes 1.46 <.0001  2.43 <.0001  

No Ref. -  Ref. -  

Vertigo with Specific Cause (ICD-10-CM) 

Yes 0.98 0.141 1.75 0.002 

No Ref. -  Ref. -  

 

The last step of our analysis was to test the impact of adding the comorbidities shown in 

Table 23 on the predictive ability of the payment model.  Table 24 compares the predictive 

ability of two models.  The first model, shown in the first row, includes the five collapsed PT and 

OT clinical categories shown in Table 16, the Section GG-based function score, and cognitive 

status.  The second model, shown in the second row, additionally includes all of the 

comorbidities shown in Table 23.  The table shows that including the comorbidities shown in 

Table 23 has a negligible impact on predictive ability. 

Table 24: Predictive Ability of Potential PT and OT Comorbidities 

Model 
R-squared 

PT Costs per Day OT Costs per Day 

Clinical Categories + Function + 

Cognition 
0.076 0.049 

Clinical Categories + Function + 

Cognition + Comorbidities 
0.077 0.051 

 

The results discussed above show that 1) even the most promising conditions investigated 

as potential PT and OT comorbidities are associated with only a small (no more than $2.52) 

increase in PT or OT costs per day and 2) including the most promising conditions as predictors 

has a marginal impact on predictive ability.  Because including PT and OT comorbidities would 

increase model complexity with little gain in payment accuracy, Acumen decided to not include 

PT and OT comorbidities in the payment model. 



 

46   Acumen, LLC 
 

3.4.2 Variable Grouping Methods 

After selecting independent variables related to PT and OT utilization, Acumen used the 

predictors to construct payment groups.  Construction of payment groups consisted of the 

following steps:  

1) During development of the RCS-I model, we used 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 residents into 30 payment groups across the 

five clinical categories determined to be relevant to PT/OT utilization.  In other words, the 

classification uses the same function score bins and cognitive levels to classify residents within 

each of the five PT/OT clinical categories: Major Joint Replacement or Spinal Surgery, Other 

Orthopedic, Non-Orthopedic Surgery, Acute Neurologic, and Medical Management. 

3) In response to ANPRM comments stating the RCS-I was overly complex, we explored 

options to reduce the number of PT and OT payment groups.36  Because we observed that 

resource utilization was similar for residents in the clinical categories Non-Orthopedic Surgery 

and Acute Neurologic (see Table 16), we determined that we could combine these two 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 RCS-I function score with the revised function score for PT and 

OT classification based on Section GG items, we used CART to again explore potential 

groupings within the four PT and OT clinical categories (Major Joint Replacement or Spinal 

Surgery, Other Orthopedic, Non-Orthopedic Surgery/Acute Neurologic, and Medical 

Management). 

5) The CART results from Step 4 revealed that after the inclusion of the Section GG-

based function score, cognitive status played a minimal role in classification.  Based on this 

finding, we determined that we could remove cognition as a determinant of PT and OT payment 

with a minimal loss in predictive accuracy.  This decision reduced the number of PT and OT 

groups to 16. 

The SNF PMR technical report (available at www.cms.gov/Medicare/Medicare-Fee-for-

Service-Payment/SNFPPS/therapyresearch.html) provides more details on Steps 1 and 2.  The 

following sub-sections provide further details on the CART algorithm and Steps 3-5.  

Specifically, the first sub-section describes the CART algorithm, the second sub-section shows 

the independent variables included in the final stage of CART, the third sub-section shows the 

                                                           
36 As noted in Section 3.3.1, we split the RCS-I PT+OT component into two separate components for PT and OT 

based on feedback from ANPRM commenters and technical expert panels. 

file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v04/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
file://///neptune/SecActive/Projects/Safe_Rx/CMM/Project_6/Documentation/technical_report/drafts/v04/www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html
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CART results, and the fourth sub-section describes how we determined the final PT and OT 

case-mix groups based on the initial CART results. 

CART Algorithm 

CART is a non-parametric decision tree learning technique that produces either 

classification or regression trees, depending on whether the dependent variable is categorical or 

numeric, respectively.  CART selects splits in independent variables to obtain the highest gain in 

the predictive ability (measured by the R-squared value) of a classification/regression tree.  

CART is a recursive procedure.  Once a rule is selected and splits a node into two, the same 

process is applied to each ñchildò node until CART detects no further gain can be made, or some 

pre-set stopping rules are met.  Each branch of the tree ends in a terminal node, each observation 

falls into one and exactly one terminal node, and each terminal node is uniquely defined by a set 

of rules.  

Acumen required that each split in the tree must increase the overall R-squared by at least 

0.0001.  Acumen then pruned the tree generated by CART to find the smallest number of splits 

with an associated cross-validated error less than the minimum cross-validated error plus one 

standard error of that minimum error (a ñOne Standard Error (SE)ò rule).  In other words, we 

take the simplest tree whose error is within one standard error of the minimum error.37  

Using the CART technique to identify potential payment groups is advantageous because 

the model is easy to interpret and resistant to outliers.  Additionally, CART only selects the 

variables that result in the largest gains in the predictive ability of the classification/regression 

tree, which enhances generalization by reducing the chances of overfitting, which is likely in a 

complex index model.  CART was used to create payment groups in other Medicare settings.  

For example, it determined the age, function, and cognitive splits within rehabilitation 

impairment groups (RICs) when the IRF PPS was developed.  The Urban Institute has also used 

CART in its research on SNF payment alternatives: researchers from the Urban Institute used 

CART to explore alternatives to traditional regression models38 and create classification groups 

for NTA payment.39  However, a limitation of CART is that each subsequent split depends on the 

previous one, so that an error in the higher split is propagated down.  Additionally, a small 

change in the dataset can cause a large change in the tree.  For these reasons, Acumen examined 

                                                           
37 For more detail on why these parameters were chosen, see: Therneau, Terry M., and Elizabeth J. Atkinson, ñAn 

Introduction to Recursive Partitioning Using the RPART Routines,ò Mayo Foundation, Rochester, MN (2015), 

https://cran.r-project.org/web/packages/rpart/vignettes/longintro.pdf. 
38 Liu, Korbin, Bowen Garrett, Sharon Long, Stephanie Maxwell, Yu-Chu Shen, Douglas Wissoker, Brant Fries, et 

al., ñFinal Report to CMS: Options for Improving Medicare Payment for Skilled Nursing Facilities.ò 
39 Wissoker, Doug, and A. Bowen Garrett, ñDevelopment of Updated Models of Non-Therapy Ancillary Costs,ò 

Urban Institute, Medicare Payment Advisory Commission. Washington, DC (2010), 

http://www.urban.org/sites/default/files/alfresco/publication-pdfs/412249-Development-of-Updated-Models-of-

Non-Therapy-Ancillary-Costs.PDF. 

https://cran.r-project.org/web/packages/rpart/vignettes/longintro.pdf
http://www.urban.org/sites/default/files/alfresco/publication-pdfs/412249-Development-of-Updated-Models-of-Non-Therapy-Ancillary-Costs.PDF
http://www.urban.org/sites/default/files/alfresco/publication-pdfs/412249-Development-of-Updated-Models-of-Non-Therapy-Ancillary-Costs.PDF
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the robustness of conclusions by running CART on multiple populations and used clinical review 

of the final results to ensure clinical validity. 

Variables Included in the CART Models 

To create the final PT and OT case-mix groups in the PDPM, we ran separate CART 

models for PT and OT, given the separation of the RCS-I PT+OT component into two separate 

case-mix components in the PDPM.  As discussed in the SNF PMR technical report (available at 

www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/SNFPPS/therapyresearch.html), the 

CART algorithm requires a dependent variable and at least one independent variable.  The 

dependent variable for the PT model was PT costs per day, while the OT model used OT costs 

per day.  The CART models used function score and cognitive status as independent variables to 

create splits within each of the four PT and OT clinical categories (Major Joint Replacement or 

Spinal Surgery, Other Orthopedic, Non-Orthopedic Surgery/Acute Neurologic, and Medical 

Management).  Comorbidities were not used to create PT and OT payment groups because they 

were not determined to be strong predictors of PT or OT utilization, as discussed in Section 

3.4.1.   

Table 25 shows the Section GG-based function score included in CART.  The functional 

variable is a discrete numeric variable that can contain any integer value between 0 and 24.  

Table 26 shows the cognitive status variable used in the CART analysis.  The cognitive status 

variable is categorical, however it follows an implied order as shown in Table 26. 

Table 25: Function Score Included in CART 

Score # of Stays % of Stays 

Avg. PT 

Costs per 

Day 

Avg. OT 

Costs per 

Day 

0 72,151 3.8% $40 $36 

1 24,084 1.3% $52 $46 

2 31,268 1.6% $55 $48 

3 31,376 1.7% $57 $49 

4 42,694 2.2% $58 $51 

5 52,086 2.7% $60 $52 

6 60,115 3.2% $63 $54 

7 69,151 3.6% $65 $56 

8 90,639 4.8% $65 $56 

9 95,492 5.0% $68 $58 

10 101,913 5.4% $69 $59 

11 113,752 6.0% $71 $60 

12 116,603 6.1% $71 $61 

13 118,711 6.3% $73 $61 

14 134,994 7.1% $74 $62 
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Score # of Stays % of Stays 

Avg. PT 

Costs per 

Day 

Avg. OT 

Costs per 

Day 

15 119,572 6.3% $74 $62 

16 115,925 6.1% $75 $63 

17 99,217 5.2% $75 $62 

18 89,419 4.7% $75 $62 

19 84,593 4.5% $75 $62 

20 77,047 4.1% $74 $61 

21 45,372 2.4% $74 $60 

22 26,407 1.4% $70 $57 

23 16,160 0.9% $68 $55 

24 23,926 1.3% $54 $44 

Missing* 46,419 2.4% $65 $51 

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

 

Table 26: Cognitive Status Variable Included in CART 

PDPM Cognitive Level BIMS Score CPS Score # of Stays % of Stays 

Avg. PT 

Costs per 

Day 

Avg. OT 

Costs per 

Day 

1. Cognitively Intact  13-15 0 1,078,460 56.8% $73 $61 

2. Mildly Impaired  8-12 1-2 380,382 20.0% $68 $58 

3. Moderately Impaired  0-7 3-4 309,039 16.3% $61 $53 

4. Severely Impaired  - 5-6 72,975 3.8% $46 $40 

Missing* - - 58,230 3.1% $62 $53 

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

 

CART Results 

Acumen ran a CART analysis within each of the 4 collapsed categories (Major Joint 

Replacement or Spinal Surgery, Other Orthopedic, Non-Orthopedic Surgery/Acute Neurologic, 

and Medical Management), resulting in 14 groups for PT and 14 groups for OT.  All 

observations with missing values were dropped before running the CART analysis.  Table 27 

shows the PT payment groups generated by CART and their associated costs.  Table 28 shows 

the same information for the OT component. 
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