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Introduction 
In February 2012, the Centers for Medicare & Medicaid Services (CMS) announced a final 
payment error calculation methodology for its contract-level Risk Adjustment Data Validation 
(RADV) audits of Medicare Advantage (MA) plans. The final methodology included an offset 
known as the Fee-For-Service (FFS) Adjuster, which was intended to account for the different 
documentation standard used to develop the MA risk adjustment model. CMS would calculate 
the amount of the FFS Adjuster based on a review of medical records submitted to support FFS 
claims. Although the amount of the FFS Adjuster had not been released by CMS, an internal 
CMS study estimated that diagnosis coding errors in the FFS claims data had a negative 
payment on the MA risk adjustment model between 4.8% and 8.1%. 

In a recently proposed rule, CMS announced that it intends to revise its RADV methodology to 
exclude the FFS Adjuster in its payment recoupment calculations. CMS cites a new internal 
study finding that errors in reporting diagnosis codes in FFS claims data do not have a 
meaningful impact on risk adjustment model estimation and, further, do not bias MA plan 
payment.  

New analysis from Avalere suggests that certain key assumptions embedded in CMS’ analysis 
do not appropriately capture the full variation in the data and minimized the impact of 
documentation error. Avalere tested 3 alternatives to the assumptions made by CMS, 
comparing the results. Avalere’s analysis finds that audit miscalibration bias yields 
underpayments of nearly 8% (Table 1)1. Avalere’s analysis suggests that a root cause of the 
difference in the Avalere and CMS estimates of the audit miscalibration impact may be CMS’ 
assumption of the average number of claims in calculating HCC person-level error rates which 
underestimates the error rate. 

 

 

 

 

 

 

 

                                                      
1 Predicted scores from each of the Avalere calibrated models correlate highly (>0.95) with scores from the CMS HCC payment model 

https://s3.amazonaws.com/public-inspection.federalregister.gov/2018-23599.pdf
https://www.cms.gov/Research-Statistics-Data-and-Systems/Monitoring-Programs/Medicare-Risk-Adjustment-Data-Validation-Program/Other-Content-Types/RADV-Docs/FFS-Adjuster-Excecutive-Summary.pdf
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Table 1. Comparison of Audit Miscalibration Estimates 

 Mean Underpayment* 
(Percent Difference) 95% Lower Bound 95% Upper Bound 

CMS Study -0.08% -0.09% -0.07% 

Alternative 1 7.74% 8.00% 7.42% 

Alternative 2 7.91% 8.20% 7.59% 

Alternative 3 7.66% 7.93% 7.34% 

*The CMS study findings are as reported in the CMS analysis. Therefore, a negative amount in Table 1 
reflects an overpayment while a positive amount reflects an underpayment. 

Background on RADV and the FFS Adjuster 
Payments to MA plans must be adjusted “so as to ensure actuarial equivalence” with the costs 
incurred in the traditional Medicare program.2 Adjustments are required for several risk factors, 
including age, disability status, institutional status, and health status. To effectuate these 
requirements, CMS pays MA plans capitated amounts per member per month (PMPM) on a 
risk-adjusted basis using the CMS Hierarchical Condition Category (HCC) risk adjustment 
model. Under the model, risk scores are determined by demographic characteristics and 
diagnoses. MA plans substantiate their enrollees’ health conditions by submitting diagnostic 
data to CMS.  

CMS audits a sample of MA plans annually through RADV, generating national and contract 
level estimates of payment error. Because the CMS-HCC risk adjustment model is primarily 
driven by enrollees’ health conditions, RADV focuses mainly on diagnostic coding errors (e.g., a 
diagnosis code that is not supported by a beneficiary’s medical records).  

CMS’ HCC model is calibrated using FFS claims, which do not undergo the same auditing 
process as data reported by MA plans. To account for model mis-estimation as a result of 
underlying errors in the FFS claims data, CMS announced in a 2012 policy statement that it 
would apply a FFS Adjuster when calculating payment recoupment in RADV audits. This FFS 
Adjuster was intended to account for the different documentation standards used in creating the 
MA risk adjustment model on the one hand, and in RADV audits on the other. In practice, the 

                                                      
2 42 U.S.C. § 1396w-23(a)(1)(C)(i) 

https://www.cms.gov/Research-Statistics-Data-and-Systems/Monitoring-Programs/recovery-audit-program-parts-c-and-d/Other-Content-Types/RADV-Docs/RADV-Methodology.pdf
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FFS Adjuster sets a permissible level of payment error due to unsupported diagnosis codes and 
limits RADV audit recovery to payment errors above that level.3 

In the 2012 RADV methodology announcement, CMS noted that it would conduct an audit of 
medical records accompanying FFS claims to determine the amount of the FFS Adjuster. 
Although the amount of the FFS Adjuster had not been released by CMS, an internal CMS 
study had estimated that diagnosis coding errors in the FFS claims data had a negative impact 
on MA payment risk scores of between 4.8% and 8.1%. 

Impact of Removing the FFS Adjuster  
from RADV Methodology 
To assess the impact of coding errors in FFS claims data, CMS conducted an audit of FFS 
medical records, adjusted the model calibration data based on the error rate in these records, 
and then re-estimated its HCC model. CMS refers to the difference in risk scores produced by 
the re-estimated model and the existing payment model as the “audit miscalibration estimate.” 
The CMS study reports that when applied to the MA population, the risk scores from the re-
estimated model were almost equal to those produced by the original model (the re-estimated 
risk scores are 0.08% higher). Therefore, CMS concluded erroneous coding in FFS had minimal 
impact on MA risk scores and no adjustment to payment recoupment is warranted under the 
RADV methodology (i.e., CMS proposed not to include the FFS Adjuster in its methodology). 

In its study, CMS made several simplifying assumptions that appear to have restricted variation 
in the data. In particular, CMS adjusted the claim-level HCC error rate by assuming: 1) every 
beneficiary with a particular HCC has the average number of claims supporting that HCC; and 
2) each claim supporting an HCC has a probability of error equal to the average probability of 
error for that HCC overall. Using these assumptions, CMS computed beneficiary-/HCC-level 
error rates for each HCC. The methodology employed by CMS generated beneficiary-level error 
rates considerably lower than the claim-level error rates (see Tables 2a and 2b in the technical 
appendix of CMS’ study), with the error rates for 15 of the 70 HCCs in that model being less 
than one-tenth of 1% (whereas claim-level error rates all exceed 20%). CMS used these 
adjusted beneficiary-level error rates in its effort to identify the audit miscalibration estimate.   

However, the number of beneficiary-level error rates approaching zero appears to be 
surprisingly high. For example, of the top 5 most frequently reported HCCs, CMS calculates that 
4 have beneficiary-level error rates close to zero (see Table 2). Given the difficulty inherent in 
coding some of these conditions, it seems unlikely that the error rate would be as low as CMS 
estimates.   
 

                                                      
3 A federal district court decision from September 2018 found that this type of adjustment was required to meet the statutory requirement of actuarial 

equivalence, although that decision is subject to appeal (UnitedHealthcare Ins. Co. v. Azar, 330 F. Supp. 3d 173 (D.D.C. 2018)). 

https://www.cms.gov/Research-Statistics-Data-and-Systems/Monitoring-Programs/Medicare-Risk-Adjustment-Data-Validation-Program/Other-Content-Types/RADV-Docs/FFS-Adjuster-Technical-Appendix.pdf
https://www.cms.gov/Research-Statistics-Data-and-Systems/Monitoring-Programs/Medicare-Risk-Adjustment-Data-Validation-Program/Other-Content-Types/RADV-Docs/FFS-Adjuster-Technical-Appendix.pdf
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Table 2. CMS’ Statistical HCC Base Discrepancy Probabilities and Effective Error Rates 
for Top 5 HCCs* 
 

Average Number of 
Claims per HCC** 

Claim Level 
Discrepancy 

Rate*** 

Beneficiary 
Level 

Discrepancy 
Rate 

HCC 19: Diabetes 
without Complication 6.2 20.9% 0.006% 

HCC 105: Vascular 
Disease 3.4 33.8% 2.389% 

HCC 108: Chronic 
Pulmonary Obstructive 
Disease 

5.0 20.9% 0.041% 

HCC 92: Specified 
Heart Arrythmia  

7.0 46.2% 0.446% 

HCC 80: Congestive 
Heart Failure 6.1 33.8% 0.138% 

*CMS study findings are as reported in the CMS analysis in Table 2b of the Technical Appendix. See 
below at Appendix Table 2 for the estimated beneficiary level discrepancy rates in Avalere’s analysis.  
**CMS calculated the average claim per HCC using the underlying claims file for the 2004-2005 
calibration data set. 
***Rate as adjusted for sample size 
This suggests that the 2 key assumptions underlying CMS’ methodology for calculating these 
error rates may be flawed. First, using average claim counts assumes an even distribution of 
claims among the beneficiaries with each condition. However, as shown in Appendix Table 2 
below, our analysis of the Medicare 5% Limited Data Set indicates that the distribution of claims 
is not even among beneficiaries. 

Using the average number of claims likely overstates the number of claims for a significant 
majority of the beneficiaries for each of the HCCs represented, while understating the claim 
count for a smaller number of beneficiaries. Our analysis indicates that this pattern holds true 
across all of the HCCs. 

Second, assuming that each claim supporting an HCC has an equal probability of error 
suggests that coding and documentation errors occur randomly. However, it is probable that 
there are correlations in errors. For instance, a healthcare provider submitting multiple claims for 
the same beneficiary might repeat the same coding or documentation error. Providers in shared 
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or related practices may share coding or billing resources, which could cause errors to be 
common across those practices. In addition, characteristics of particular beneficiaries or their 
health conditions could cause unaffiliated providers to make the same error for a given patient. 
Alternatively, ambiguities in the code descriptors or coding guidelines might cause the same 
error to become a specialty-, segment-, or industry-wide phenomenon. 

To test CMS’ assumptions, Avalere estimated the range of potential effects on CMS-HCC model 
weights and risk scores on the community sample under 3 alternative models for simulating the 
impact of using error-free diagnoses when calibrating the CMS-HCC model. Avalere estimated 
the 3 alternative models on the community (duals and non-duals) population. These alternative 
models use similar data to CMS’ study and follow generally accepted methods for risk 
adjustment.4,5 As a result, the alternative models predict model risk scores correlated at 0.95 or 
greater with the CMS HCC model predicted scores (see Methodology). 

Alternative 1: Independent Claim-Level Errors 
As mentioned above, in its analysis, CMS assumed that each beneficiary with a claim for an 
HCC has the average number of claims for a beneficiary with that HCC. For example, if the 
average number of claims for an HCC is 6.1, the CMS model assumes that each beneficiary 
with that HCC had 6.1 claims, though some beneficiaries may have 2 claims or 11 claims. To 
test this assumption, Avalere modeled the impact of the FFS Adjuster using the actual number 
of claims for each beneficiary for each HCC reflected in the 5% sample for 2010,6 rather than 
assuming that each beneficiary with the same HCC had the same number of claims per HCC. 
Because this approach captures variation in the data by incorporating the relationship between 
the total number of claims and beneficiary costs, it should more closely estimate the real-world 
impact of the FFS Adjuster. Table 3 shows the results of Avalere’s analysis of HCC44 as an 
example to demonstrate how this alternative approach yields different beneficiary-level error 
rates than those of CMS. 
 
 

 

 

                                                      
4 In response to the proposed rule, many in the MA industry objected that CMS had not adequately disclosed the data or methodologies underlying 

CMS’ internal study. CMS later extended the comment period for the proposed rule and announced that it would be releasing additional data and 
information about its methods. Additional data were released on March 1, 2019. Avalere may revise this insight once it has analyzed the additional 
data and information released by CMS. 

5 Pope et al. “Evaluation of the CMS-HCC Risk Adjustment Model.” CMS ORDI, March 2011. https://www.cms.gov/Medicare/Health-
Plans/MedicareAdvtgSpecRateStats/downloads/Evaluation_Risk_Adj_Model_2011.pdf. 

6 2010/2011 were the calibration years that CMS used for the V22 model 
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Table 3. Example Beneficiary Level Error Rate Estimation 

 
Beneficiary Number of 

Claims 

Claim Level 
Discrepancy 

Rate 

Beneficiary 
Level 

Discrepancy 
Rate 

CMS Study 

Beneficiary 1 6.1 46.2% 0.891%* 

Beneficiary 2 6.1 46.2% 0.891%* 

Beneficiary 3 6.1 46.2% 0.891%* 

Alternative 1 

Beneficiary 1 2 46.2% 21.252% 

Beneficiary 2 11 46.2% 0.020% 

Beneficiary 3 6 46.2% 0.960% 

*Note: The CMS published rate of 0.891% differs for the actual calculation (0.888%) due to rounding in 
Table 2a of CMS original study  
 

Avalere retained CMS’ second key assumption for purposes of Alternative 1. Thus, similar to 
CMS, Avalere assumed that an error for an HCC on 1 claim for a beneficiary was independent 
of whether there was an error on another claim for the same HCC for that beneficiary. Using the 
actual number of claims per beneficiary per HCC rather than the average, Avalere’s study 
indicates that the impact of diagnosis code errors in the FFS program on MA risk scores is 
considerably larger than the estimate in CMS’ study—a 7.7% underestimate compared to CMS’ 
estimate of -0.08% (i.e., a slight overestimate) (See Table 4). Specifically, Avalere’s analysis 
indicates that a root cause of the difference in the estimates between Avalere and CMS of the 
audit miscalibration is CMS’ assumption of the average number of claims in calculating HCC 
person-level error rates which significantly underestimates the error rate. In fact, most 
beneficiaries have 3 or fewer claims triggering the HCC; some beneficiaries have 1 or 2 claims 
triggering the HCC (Appendix Table 2). Avalere presents 2 alternative models incorporating 
further information on providers in the subsequent sections. 
 
 
 
 
. 

 

https://www.cms.gov/Research-Statistics-Data-and-Systems/Monitoring-Programs/Medicare-Risk-Adjustment-Data-Validation-Program/Other-Content-Types/RADV-Docs/FFS-Adjuster-Excecutive-Summary.pdf
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Table 4. Comparison of Audit Miscalibration Estimates, CMS Study and Alternative 1 

 Mean Underpayment*                      
(Percent Difference) 95% Lower Bound 95% Upper Bound 

CMS Study -0.08% -0.09% -0.07% 

Alternative 1 7.74% 8.00% 7.42% 

*The CMS study findings are as reported in the CMS analysis. Therefore, a negative amount in Table 4 
reflects an overpayment while a positive amount reflects an underpayment. 

Alternative 2: Provider-HCC Error at the Claim Level 
Alternative 2 builds upon Alternative 1 by taking into consideration provider behavior when 
assessing beneficiary-level error rates. Using the national provider identifiers (NPI) in the 5% 
sample, Alternative 2 assumes that a given provider is likely to repeat the same coding errors 
for each HCC and beneficiary. If there was an error on 1 claim for a beneficiary-NPI-HCC 
combination, Avalere assumed there was an error on all claims for that specific beneficiary-NPI-
HCC combination. For example, if a provider did not correctly code a beneficiary’s diabetes for 1 
claim, Alternative 2 assumes that that provider included the incorrect code for that beneficiary’s 
diabetes in each claim. To ensure that this method did not inflate the number of claims in error, 
Avalere sets a control parameter so the rate never surpassed the claim-level error rate 
published by CMS. Results of this microsimulation were comparable to those from Alternative 1, 
showing an average audit miscalibration underestimate of nearly 8%, compared to CMS’ 
estimate of -0.08% (i.e., a slight overestimate). (See Table 5). 

Table 5. Comparison of Audit Miscalibration Estimates, CMS Study and Alternative 2 

 Mean Underpayment*                      
(Percent Difference) 95% Lower Bound 95% Upper Bound 

CMS Study -0.08% -0.09% -0.07% 

Alternative 2 7.91% 8.20% 7.59% 

*The CMS study findings are as reported in the CMS analysis. Therefore, a negative amount in Table 5 
reflects an overpayment while a positive amount reflects an underpayment. 
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Alternative 3: Claim-Level Errors in Common  
Within an NPI Across Beneficiaries 
Alternative 3 is similar to Alternative 2 in its use of NPIs, but it assumes that providers 
systematically miscode claims for a given disease across all the beneficiaries they service. 
Further, it assumes that some providers have higher error rates while others have lower error 
rates, and that errors are correlated across all of the beneficiaries they service with a given 
HCC. The approach assumes that there is an error rate specific to each NPI that is randomly 
distributed such that the typical provider experiences the average claim error rate with an equal 
number of providers having higher or lower error rates. All beneficiaries treated by the same 
provider and who had a given HCC are assumed to have the same error rate. The distribution 
was chosen to ensure that this method did not inflate the number of claims in error. The results 
of simulating Alternative 3 yield a 7.7% underpayment rate compared to CMS’ estimate of 
0.08% (i.e., a slight overpayment), which is consistent with the results of the other alternatives 
(Table 6). 

Table 6. Comparison of Audit Miscalibration Estimates, CMS Study and Alternative 3 

 Mean Underpayment*                     
(Percent Difference) 95% Lower Bound 95% Upper Bound 

CMS Study -0.08% -0.09% -0.07% 

Alternative 3 7.66% 7.93% 7.34% 

*The CMS study findings are as reported in the CMS analysis. Therefore, a negative amount in Table 6 
reflects an overpayment while a positive amount reflects an underpayment. 

Conclusion  
Avalere’s analysis indicates that errors in the FFS claims used to calibrate CMS’ HCC model 
have an impact on the accuracy of the model and, ultimately, on payment to MA plans. These 
results indicate that, in the absence of an FFS Adjuster, audit miscalibration may significantly 
impact the payment recoupment estimates generated by the RADV methodology. The effect 
may be particularly pronounced for certain HCCs, which could mean that plans with higher 
concentrations of beneficiaries with these conditions could experience a higher rate of 
underpayment. Avalere’s study is limited to the modeling of 3 alternatives on only a sample of 
community-eligible beneficiaries. Avalere could not replicate in full CMS’ study due to lack of 
availability of publicly-released data. The results indicate, however, that CMS’ methods appear 
to have restricted the variation in the data and generated a much smaller estimate of audit 
miscalibration impact than other models which do not apply such restrictive assumptions. 
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Methodology  
For this analysis, Avalere used the Medicare 5% Limited Data Set (LDS) Standard Analytic Files 
(SAFs) for 2010 and 2011, the years used for the original calibration of the 2014 CMS-HCC 
model version 22 (V22). These data consist of a 5% longitudinal sample of Medicare 
beneficiaries that includes most information from all medical claims incurred by beneficiaries 
covered by FFS Medicare Parts A or B during these years. This database also includes 
demographic and Medicare enrollment information for these beneficiaries. Avalere also used 
summary information provided by CMS on CMS-HCC version 12 (V12) claim diagnosis error 
rates in its FFS Adjuster technical appendix to conduct the simulation analyses described 
below.  

Avalere used the clinically revised model in use for payment between 2014 and 2016 (V22) for 
this analysis. Avalere mapped the HCC error rates reported in CMS’ technical appendix Table 
2a using information from the CMS 2011 paper on the CMS-HCC clinical revision to map the 
HCCs from V12 to V22.7 CMS used model V12 in their analysis and mapped the error rates 
used as the basis for the audit miscalibration to V12 condition categories (CCs). CMS has since 
created a major clinical revision of the HCCs used in the model and has used 3 versions of the 
clinically-revised CMS-HCC models for payment between 2013 and 2018 (V21, V22, V23). All of 
these models have been used in payment to health plans at some point between 2011 and 
2018. 

Avalere used these data to estimate the range of potential effects on CMS-HCC model weights 
and risk scores under alternative assumptions for simulating the impact of diagnosis errors on 
the MA risk adjustment model. For each alternative model, Avalere first identified Medicare 
beneficiaries in the 5% SAF sample who satisfied the inclusion criteria for calibrating the 2014 
CMS-HCC V22 community model leg (i.e., beneficiaries continuously enrolled in Parts A and B, 
with no months of MA coverage, for 12 months and beneficiaries continuously enrolled in Parts 
A and B, with no months of MA coverage, for any number of months but including January 
2015). 

Avalere then identified the months in 2011 during which the beneficiary was not eligible for end-
stage renal disease (ESRD) benefits, did not have institutionalized status, and did not incur a 
claim for which Medicare was the secondary payer. Indication of coverage for the Part D Low-
Income Subsidy (LIS) was used as a proxy for dual eligible status due to limitations of the LDS 
SAFs. An indicator for whether a beneficiary incurred a nursing facility/custodial care facility 
evaluation and management (E&M) service claim submitted by a physician or non-physician 
practitioner for the current month and at least the three immediately previous months as used as 
a proxy for institutionalized status.  

Next, Avalere calculated the sum of Medicare program payments (excluding inpatient indirect 
medical education capital and operating payments) for each qualifying beneficiary-month in 

                                                      
7 Pope et al. “Evaluation of the CMS-HCC Risk Adjustment Model.” CMS ORDI, March 2011. https://www.cms.gov/Medicare/Health-

Plans/MedicareAdvtgSpecRateStats/downloads/Evaluation_Risk_Adj_Model_2011.pdf. 
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2011. Avalere identified ICD-9-CM diagnosis codes from qualifying claims for these 
beneficiaries incurred during 2010 for 1) inpatient and facility outpatient setting claims (using 
type of bill criteria); and 2) for physician and non-physician professional claims.  

Avalere used the CMS-HCC V22 ICD-9-CM diagnosis code algorithms to determine the 
associated V22 Condition Category (CC). For each alternative error simulation model, Avalere 
repeated the following steps 250 times: 

• With replacement, randomly sampled the community model-qualifying beneficiaries 

• In this sample, randomly (based on the algorithms for each simulation alternative) selected 
person-claim-CCs as simulated errors and excluded from subsequent steps 

• Created person-level indicators of HCC assignment (using CMS-HCC hierarchy logic) and 
other model indicators 

• Estimated the 2014 V22 CMS-HCC community model using the sample generated as 
described above, applying all non-negativity and HCC hierarchy monotonicity constraints on 
estimated weights, using relative (to sample average) annualized payments 

• Retained the estimated model weights and summary of the distribution of risk scores for 
each model 

As a test of facial validity, Avalere examined the impact of recalibration on our sample, the 
Avalere generated model predicted risk scores correlated at 0.95 or greater with the CMS-HCC 
model suggesting a high degree of fit between the models.  
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Appendix 
Appendix Table 1. Distributional Estimation of Underpayment Bias 

 
CMS Study Alternative 1 Alternative 2 Alternative 3 

Mean Relative 
Difference -0.08% 7.74% 7.91% 7.66% 

Median Relative 
Difference -0.09% 7.75% 7.92% 7.66% 

Maximum Relative 
Difference 0.01% 7.21% 7.41% 7.11% 

Minimum Relative 
Difference -0.23% 8.21% 8.44% 8.14% 

95th Percentile 
n/a 7.42% 7.59% 7.34% 

5th Percentile 
n/a 8.00% 8.20% 7.93% 

*The CMS study findings are as reported in the CMS analysis. Therefore, a negative amount in Appendix 
Table 1 reflects an overpayment while a positive amount reflects an underpayment. 
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Appendix Table 2. Distribution of Claims per HCC and Beneficiary-Level Error Estimation, Top 10 CCs8 

Version 22 CC 

Adjusted 
CMS Claim 

Error 
Rate9 

Avalere 
Sample 

Beneficiaries 
w/ CC 

Claims Count Beneficiary Error Rate Estimated Using Claim 
Count Mean and Percentile 

Mean 
25th 

Percentile 
50th 

Percentile 
75th 

Percentile 

Mean 
(CMS 

Method) 

25th 
Percentile 

50th 
Percentile 

75th 
Percentile 

CC 19 – 
Diabetes w/o 
Complication 

20.2% 362,090 7.0 3 5 9 0.001% 0.827% 0.034% 0.000% 

CC 108 – 
Vascular 
Disease10 

33.1% 234,285 3.8 1 2 5 1.430% 33.135% 10.979% 0.399% 

CC 111 – 
Chronic 
Obstructive 
Pulmonary 
Disease11 

20.7% 206,580 5.4 1 3 6 0.019% 20.665% 0.883% 0.008% 

                                                      
8 For illustrative purpose for this table, for each HCC, Avalere estimated beneficiary-level error rates by raising the claim-level error rate to an exponent equal to the number of claims that triggered 

the HCC. CMS’ approach used the average rather than the actual number of claims. Appendix Table 2 provides the distribution of claims per beneficiary to show how different claims counts yield 
different beneficiary errors and that CMS’ approach likely underestimates the beneficiary errors per HCC. 

9 The claim-level error rates are adjusted using a multilevel model to account for small sample sizes for several HCCs. Specifically, the model assumes that the error rate for a claim is composed 
of a rate in common across HCCs within a clinically-related HCC category plus an error rate specific to that HCC. The resulting empirical Bayes estimates of these error rates yield error rates 
very similar to CMS’ reported claim-level error rates when the sample is large and rates similar to the overall average error rate for all HCCs and the average among the HCCs in the same 
category when the sample is small 

10 HCC 105 in CMS’ analysis 
11 HCC 108 in CMS’ analysis 
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Version 22 CC 

Adjusted 
CMS Claim 

Error 
Rate9 

Avalere 
Sample 

Beneficiaries 
w/ CC 

Claims Count Beneficiary Error Rate Estimated Using Claim 
Count Mean and Percentile 

Mean 
25th 

Percentile 
50th 

Percentile 
75th 

Percentile 

Mean 
(CMS 

Method) 

25th 
Percentile 

50th 
Percentile 

75th 
Percentile 

CC 96 – 
Specified 
Heart 
Arrhythmias12 

41.7% 192,371 9.1 2 5 13 0.035% 17.389% 1.261% 0.001% 

CC85 – 
Congestive 
Heart Failure13 

30.4% 181,053 6.2 1 3 7 0.065% 30.409% 2.812% 0.024% 

CC 18 – 
Diabetes w/ 
Chronic 
Complications 

18.1% 139,453 4.4 1 3 5 0.050% 18.053% 0.588% 0.019% 

CC 12 – 
Breast, 
Prostate, and 
Other Cancers 
and Tumors14 

43.6% 114,906 6.8 1 3 7 0.349% 43.559% 8.265% 0.298% 

                                                      
12 HCC 92 in CMS’ analysis 
13 HCC 80 in CMS’ analysis 
14 HCC 10 in CMS’ analysis  
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Version 22 CC 

Adjusted 
CMS Claim 

Error 
Rate9 

Avalere 
Sample 

Beneficiaries 
w/ CC 

Claims Count Beneficiary Error Rate Estimated Using Claim 
Count Mean and Percentile 

Mean 
25th 

Percentile 
50th 

Percentile 
75th 

Percentile 

Mean 
(CMS 

Method) 

25th 
Percentile 

50th 
Percentile 

75th 
Percentile 

CC 58 – Major 
Depressive, 
Bipolar, and 
Paranoid 
Disorders15 

51.3% 86,593 7.0 2 4 8 0.955% 26.300% 6.917% 0.478% 

CC 40 – 
Rheumatoid 
Arthritis and 
Inflammatory 
Connective 
Tissues 
Disease16 

26.9% 75,782 5.4 1 3 7 0.083% 26.940% 1.955% 0.010% 

CC 100 – 
Ischemic or 
Unspecified 
Stroke17 

57.0% 59,820 4.5 1 2 5 8.124% 57.039% 32.535% 6.038% 

 
*Avalere mapped CMS-HCC v12 errors to v22 and divided by a 1.066 adjustment factor to get average CMS weights equal to average 
relative monthly payments so that all models have the same mean in the absence of HCC errors

                                                      
15 HCC 55 in CMS’ analysis 
16 HCC 38 in CMS’ analysis  
17 HCC 96 in CMS’ analysis 
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