
Calculating Episode - Level Predicted Values for 
Total Normalized Composite (TNC) Change 
Measures

The Centers for Medicare & Medicaid Services (CMS) expanded Home Health Value - Based 
Purchasing (HHVBP) Model uses prediction models to allow for meaningful comparisons of quality 
measure performance between home health agencies (HHAs) with different case mix profiles. 
Prediction models incorporate information on each patient’s underlying health conditions, 
functional status, and other characteristics to produce predicted measure value outcomes for each 
quality episode. 

This resource provides an overview of episode - level predicted value calculations for the Total 
Normalized Composite (TNC) Change measures, TNC Self - Care and TNC Mobility, with illustrative 
examples to show how risk adjustment impacts predicted measure values.
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1 See the Expanded HHVBP Model webpage for additional information and technical specifications on 
risk adjustment and prediction models for the expanded HHVBP Model measures. 

2 Risk-adjusted measure values are used in expanded HHVBP Model performance reports.

Calculating Episode - Level Predicted Values 

For the TNC Change measures, CMS calculates the episode - level predicted value (measure 
score) = X:

X = B0 + B1*COV1 + B2*COV2 + B3*COV3 + ... BN*COVN

B0 is the prediction model constant, B1 is the coefficient for the first covariate, COV1 is the 
episode-level value for the first covariate, B2 is the coefficient for the second covariate, and 
COV2 is the episode - level value for the second covariate, etc. TNC Self  -  Care and TNC Mobility 
each have their own prediction model.

Covariates, or groups of covariates, represent risk factors. For TNC Change measures, all 
covariates are coded either zero (0) indicating that the risk factor is not present or one (1)
indicating that the risk factor is present.

Risk Adjustment1

The TNC Change measures shown in expanded HHVBP Model performance reports are risk-
adjusted at the HHA level to account for differences in patient clinical characteristics and 
functional status using the following formula: 

(Observed Value – Predicted Value) + National Predicted Value = Risk-Adjusted Value2

Observed Value and Predicted Value are HHA averages across quality episodes.

https://innovation.cms.gov/innovation-models/expanded-home-health-value-based-purchasing-model
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The calculations for TNC Change measures are based on eligible home health episodes for 
patients covered by Medicare fee - for - service (FFS), Medicare Advantage, or Medicaid (FFS 
or managed care), ending with a discharge from the agency (OASIS M0100 = 9) during the 
reporting period. Episodes are excluded from TNC Change measure calculations if any of the 
following apply: 

• Payer is not Medicare or Medicaid
• Patient age less than 18 years
• Patient receiving only pre/post partum or personal care
• Patient is non - responsive at start of care

For episodes ending on or after 1/1/2023, TNC Change measure calculations exclude OASIS 
M2420 = 3 (patient transferred to a non - institutional hospice). 

Examples of episodes that are not included in TNC Change measure calculations: 
• Episodes ending in death
• Episodes ending in inpatient transfer
• Episodes ending in nursing home transfer
• Episodes ending in transfer to hospice

For more information on measure exclusions, please visit the CMS Home Health Quality 
Measures webpage.

Quality Episodes Included in TNC Change 
Measure Calculations

April 2023 Technical Specifications and prediction models are used in the following 
examples. Risk profile data are simulated (not actual patient data). 

TNC Change measure values shown in expanded HHVBP Model performance reports are 
risk - adjusted based on an HHA’s average observed and predicted measure values, and 
the national average predicted measure values. For information about risk models and 
risk adjustment methods, see the Expanded HHVBP Model webpage.

Have Questions? 
As the TNC measures are unique to the expanded HHVBP Model and not used in the Home Health 
Quality Reporting Program (HH QRP), please direct questions regarding these measures to the 
HHVBP Help Desk, HHVBPquestions@lewin.com. Please include the following information: 

• Your first and last name
• Email address
• CCN(s) or Facility ID (do not include Taxpayer Identification Number (TIN))
• Facility/agency name and address
• If CCN or Facility ID is unknown, please include facility/agency name and zip code

https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HomeHealthQualityInits/Home-Health-Quality-Measures.html
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HomeHealthQualityInits/Home-Health-Quality-Measures.html
https://innovation.cms.gov/innovation-models/expanded-home-health-value-based-purchasing-model
mailto:HHVBPquestions@lewin.com
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Risk factors include Hierarchical Condition Categories (HCC) and other patient characteristics 
associated with TNC Change measure outcomes. The following examples use this fictional 
Sample Patient Risk Profile (with zero (0) HCC risk).  

3 From Start of Care (SOC) OASIS Assessment

Sample Patient Risk Profile3

Note: Predicted episode measure values provide an indication of expected outcomes of 
care, based on national experience for home health patients with similar risk profiles. 



Example notes:
• 11 scenarios are shown. Scenarios differ by HCC, which is determined from SOC OASIS

assessment (M1021/M1023).
• Predicted episode measure values in this example are calculated by adding HCC

coefficients to sample patient predicated measure values.
• Among these scenarios, Predicted TNC Mobility ranges from 0.0252 (Scenario 1) to

0.4844 (Scenarios 10 and 11); Predicted TNC Self - Care ranges from 0.3175 (Scenario
1) to 1.5180 (Scenarios 10 and 11).

• Quality episodes can be characterized by multiple HCCs (Scenarios 9 and 11); each
HCC contributes to predicted episode measure value.

• HCCs have may have zero (0) coefficients and therefore not impact predicted measure
values (compare Scenarios 10 and 11).

Example #1:  
HCC Sample Patient Risk Profile4

Hierarchical Condition Category (HCC)

Predicted Episode Measure Value

TNC Mobility TNC Self-Care

Scenario 1: HCC73 Amyotrophic Lateral Sclerosis (ALS) 
and Other Motor Neuron Disease 0.0252 0.3175

Scenario 2: HCC77 Multiple Sclerosis 0.2770 1.2099

Scenario 3: HCC8 Metastatic Cancer and Acute 
Leukemia 0.3464 1.1575

Scenario 4: HCC52 Dementia Without Complication 0.4109 1.2585

Scenario 5: HCC85 Congestive Heart Failure 0.4202 1.3939

Scenario 6: HCC18 Diabetes with Chronic 
Complications 0.4286 1.4213

Scenario 7: HCC111 Chronic Obstructive Pulmonary 
Disease 0.4317 1.4225

Scenario 8: HCC19 Diabetes without Complication 0.4522 1.4665

Scenario 9: HCC86 Acute Myocardial Infarction and 
HCC19 Diabetes without Complication 0.4753 1.4883

Scenario 10: HCC86 Acute Myocardial Infarction 0.4844 1.5180

Scenario 11: HCC86 Acute Myocardial Infarction and 
HCC17 Diabetes with Acute Complications 0.4844 1.5180

4 For all scenarios, End of Care (EOC) = Discharged to Community, not to hospice. 
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Example Notes: 
• Two (2) scenarios are shown.
• Scenario 1 shows predicted TNC Change measure values for the Sample Patient Risk 

Profile with HCC18 Diabetes with Chronic Complications.
• Scenario 2 modifies the Scenario 1 patient risk profile to show the effects of greater 

functional limitations at SOC. This scenario used covariates one (1) category higher for 
dyspnea, mobility, self-care, and oral medications management risk factors.

• This example shows that predicted episode measure values may be higher for patients 
with greater SOC functional limitations. 

Example #2: SOC Functional Limitations 
HCC18: Diabetes with Chronic Complications4

Hierarchical Condition Category (HCC)

Predicted Episode Measure Value

TNC Mobility TNC Self-Care

Scenario 1: HCC18 Diabetes with Chronic 
Complications; Sample Patient Risk Profile 
SOC functional limitations (dyspnea, 
mobility, self - care, oral medications 
management)

0.4286 1.4213

Scenario 2: HCC18 Diabetes with Chronic 
Complications; Sample Patient Risk 
Profile, greater functional limitations (at 
SOC, one category higher for dyspnea, 
mobility, self - care, oral medications 
management)

0.7049 2.3164

4 For all scenarios, EOC = Discharged to Community, not to hospice. 
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Disclaimer: The contents of this document do not have the force and effect of law and are not meant to bind the 
public in any way, unless specifically incorporated into a contract. This document is intended only to provide 
clarity to the public regarding existing requirements under the law. 

Technical Specifications for the  
TNC Change Measures

The technical specifications provide detail on risk factors and prediction model coefficients 
(excerpt below). See the Technical Specifications for the Total Normalized Composite Change 
Measures, April 2023 and October 2021, available on the Expanded HHVBP Model webpage 
under “Quality Measures.”

The magnitude and sign of the coefficient represents 
the difference in the episode - level predicted value 

between episodes with a covariate present (= 1) and 
episodes with a covariate not present (= 0),  

holding other covariates constant.

https://innovation.cms.gov/innovation-models/expanded-home-health-value-based-purchasing-model
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