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Objectives  

• Help compliance professionals better understand extrapolation as 

it pertains to payment analyses to calculate voluntary repayments 

• Debunk common myths related to advantages of extrapolation  

• Understand situations to use or not use extrapolation, including 

example case studies and best practices to avoid operational 

delays and challenges 

• Understand OIG and MAC expectations 
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Introductions and Perspectives  

• From a compliance auditor / provider / hospital organization: 

 Scott Remmich, Aspirus Chief Compliance and Privacy Officer 

 

• From an auditor / consultant /  health plan / payor: 

 James Rose, SunHawk Consulting Managing Director 

 

• From legal counsel: 

 Heather Fields, Reinhart Boerner Van Deuren  
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Agenda 

• Extrapolation 101 

• Authoritative References 

• Repayment and Extrapolation Standards 

• OIG Self-Disclosure Protocol Examples 

• Top 3 Extrapolation Myths 

• Recommendations for Efficient Extrapolation 

• Other Considerations 

 
Note: Definitions and examples simplified to allow for ease of presentation and use by non-statisticians 
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Extrapolation 101  

• Extrapolation explained: 

 Creating a value estimate describing a large population without 

actually testing the entire population.    

• (The dollar value of errors in the population of 100,000 

items is $10,000 with 90% confidence – based on our sample 

of 100 items.) 

• Why extrapolation: 

 More efficient than testing the entire population. 

• In terms of expense 

• In terms of time 
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Extrapolation 101  
• Extrapolation process: 

 Understand the value estimate you wish to describe.  

• (The overpayment amount – versus the total paid or total that 

should have been paid – the distinction is important.) 

 Understand the facts and circumstances related to the transactions 

you plan to evaluate. 

 Determine the sample size you need based on the level of confidence 

and precision you wish to address. 

 Develop a probe sample as appropriate and evaluate any assumptions 

regarding the data under review. 

 Estimate the error in the population. Explain your estimate in the 

context of your statistics! 
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Extrapolation 101  
• Variable vs Attribute Sampling 

 

 

 

 

 

• Attribute sampling can be used when the dollar error is always the same ($50 error 

or no error). 

• Examples in our presentation today focus on dealing with variable errors. 

 

VARIABLE 

SAMPLING 

Variable sampling is used when estimating something that can be 

quantified (that is, the measurement is on either the interval or 

ratio scale such as height or dollar value). This measurement is 

known as a variable.   

Dollar Amount 

 

(A range of 

values) 

ATTRIBUTE 

SAMPLING 

Attribute sampling is used when determining what percentage or 

proportion of the population has the characteristic we are 

interested in. Either the sampling unit has the characteristic, or 

it does not. 

 

Number of Errors 

 

(Yes or No) 

Using Statistical Sampling, GAO, May 1992 
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Extrapolation 101  
• Statistics terms you need to know: 

 Sampling Frame (The population we will evaluate.) 
 

 Sampling Unit (The description of the individual “item or 

characteristic” under review – claim, claim line, beneficiary.) 
 

 Sample Size (The number of sampling units needed to evaluate the 

sampling frame.) 
 

 Probe Sample (Initial sample from the sampling frame used to 

estimate error rates and standard deviation of the characteristic 

under review, useful for optimizing the sample size. May be used in 

the full sample if drawn from the first set of items in random number 

assignment.  Generally, 30 to 50 items.) 
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Extrapolation 101  
• Statistics terms you need to know: 

 Confidence (The confidence (80%, 90%, 95%) associated with 

the ability of the corresponding interval to contain the true 

mean (or universe total. Higher is better.)  (Generally, HHS OIG 

Advises using a 90% Confidence Level.) 

 Precision Percentage (The result of dividing the precision 

amount by the point estimate and stating the result as a 

percentage. Lower is better.) (Generally, HHS OIG advises to 

strive for a 25% precision when developing sample sizes.  

Actual results from the audit of samples will vary and need to 

be evaluated based on the circumstances.) 
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Extrapolation 101  

• Example conclusion regarding a population: 

 With 90% confidence the overpayment is between $50,419 and 

$67,411 with a precision of 14.42%. 

• The point estimate would be $58,915 and the lower and 

upper boundaries above calculated as follows: 

• Precision of 14.42% x Point Estimate of $58,915 = $8,496  

• $58,915 less $8,496 = $50,419 

• $58,915 plus $8,496 = $67,411  
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Extrapolation 101  
• The relationship between Confidence and Precision: 

 Assuming everything else is held constant – as the desired 

confidence level increases – say 90% to 95% - the precision will 

be less – 14% to say 30% - resulting in a larger interval.  

 

• With 90% confidence the overpayment is between $50,419 

and $67,411 with a precision of 14.42%. 

 

• With 95% confidence the overpayment is between $76,589 

and $41,240 with a precision of 30%. 
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Extrapolation 101  

• The relationship between Error Rate and Sample Size: 

 Assuming a universe of 1000 items and standard deviation of 

100 the following was produced by RAT-STATS for 90% 

confidence and 25% precision: 

• 1% error rate estimate requires sample of 906 

• 5% error rate estimate requires sample of 654 

• 25% error rate estimate requires sample of 256 

• 75% error rate estimate requires sample of 79 
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Extrapolation 101  
• The impact of Standard Deviation on Sample Size: 

 Assuming a universe of 1000 items and estimated error rate of 

25% the following was produced by RAT-STATS for 90% 

confidence and 25% precision: 

• Standard deviation of 50 requires sample of 155 

• Standard deviation of 100 requires sample of 256 

• Standard deviation of 150 requires sample of 379 
 

 Standard Deviation (A measurement of the variation or homogeneity of the 

sample items about the average value (mean).  (A smaller standard deviation 

allows for smaller sample sizes and greater precision (smaller precision 

percentage).) 
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Extrapolation 101  
• Simple Random vs Stratification vs Cluster Sampling 

 

 Simple Random:  All items have an equal chance of being 

sampled and are selected from one overall “batch” 

 Stratification: All items have a chance of being selected, but 

they are sorted into different “strata” and each strata may 

have different weightings regarding the number of items to be 

selected 

 Cluster: All items are sorted into clusters and only certain 

clusters are randomly selected for review.  The items with the 

selected clusters are randomly sampled. 
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Authoritative References  

• OIG – Provider Self Disclosure Protocol 

• OIG – RAT-STATS – Statistical Software 

• MAC Overpayment Websites 

• HHS OIG – Statistical Sampling: A Toolkit for MFCUs 

• CMS – Medicare Program; Reporting and Returning Overpayment – 

Federal Register 

• Just Ask! – Your Statistician, Consultant, Counsel, Compliance 

Officer, OIG Email RATSTATS@oig.hhs.gov 
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Repayment and Extrapolation Standards  

• Overpayment Recovery 

 Any identification of an overpayment by the federal government. 

• MAC Standards 

 Ongoing conduct of business billing error adjustments. 

• OIG Self-Disclosure Protocol 

 The Provider Self-Disclosure Protocol (SDP) is intended to facilitate the 

resolution of only matters that, in the provider’s reasonable assessment, 

potentially violate Federal criminal, civil, or administrative laws. 

 

 

mailto:RATSTATS@oig.hhs.gov
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Repayment and Extrapolation Standards  

• Refunding Federal Health Care Program Overpayments 

 Extrapolation permitted 

• Must describe the statistically valid sampling and 

extrapolation methodology 

• Must retain audit and refund documentation in the event 

that a Medicare contractor or the OIG audits claims that the 

provider or supplier believes have been previously refunded 
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Repayment and Extrapolation Standards 

(cont.)  
 CMS “will not recover an overpayment twice,” but does not 

intend to exempt from subsequent audit by CMS, a CMS 

contractor or the OIG any claims that form the basis for a 

returned overpayment 

 No materiality threshold and cannot offset underpayments 

against overpayments for purposes of calculating a net financial 

error rate, which then is used to determinate whether a sample 

review must be expanded to a larger review 
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Repayment and Extrapolation Standards  

• MAC Standards 

 Require the methodology to be disclosed – example from a MAC voluntary 

submission form: “If specific patient/Health Insurance Claim Number 

(HICN)/claim number/claim amount data not available for all claims due to 

statistical sampling, please indicate methodology and formula used to 

determine amount and reason for overpayment:” 
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Repayment and Extrapolation Standards  
• OIG Self-Disclosure Protocol 

 When using a sample to estimate damages, the disclosing party must use a 

sample of at least 100 items and use the mean point estimate to calculate 

damages. If a probe sample was used, those claims may be included in the 100-

item sample if statistically appropriate.  

 The SDP does not require a minimum precision level for the review of claims so 

long as sample size 100 

 Note, in its Corporate Integrity Agreements, OIG recognizes a materiality 

threshold by permitting the offset of underpayments to overpayments for 

purposes of calculating a net financial error rate, which then is used to 

determinate whether a sample review must be expanded to a larger review, 

but not included in self-disclosure protocol 
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OIG Self-Disclosure Protocol Examples 
• 09-17-2019:   

 After they self-disclosed conduct to OIG, MioTech Orthopedic Group, Michigan and DJO LLC, California, 

(collectively, "MioTech and DJO") agreed to pay $1,247,753.50 for allegedly violating the Civil Monetary Penalties 

Law.  

 

 OIG alleged that employees and representatives of MioTech and DJO altered or falsified supporting documentation 

for durable medical equipment claims and submitted those claims for payment. 

 

How might extrapolation apply to this example? 
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OIG Self-Disclosure Protocol Examples 
 09-06-2019:  

• After it self-disclosed conduct to OIG, Memorial Herman Health System (MHHS), Texas, agreed to pay 

$6,413,851.50 for allegedly violating the Civil Monetary Penalties Law.  

 

• OIG alleged that MHHS improperly submitted claims where MHHS: (1) automatically appended a 99201 or G0453 

facility Evaluation and Management (E/M) Current Procedural Terminology code to preoperative assessments 

performed by nurses in a hospital setting; and/or (2) automatically appended a modifier 25 to certain E/M 

services billed on the same day as a surgical procedure. 

 

How might extrapolation apply to this example? 
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OIG Self-Disclosure Protocol Examples 
 08-27-2019:  

• After they self-disclosed conduct to OIG, Wellmont Health System and its wholly owned subsidiaries Wellmont 

Medical Associates and WPS Providers, Inc. (collectively, "Wellmont") and Medical Education Assistance 

Corporation (MEAC), Tennessee, agreed to pay $851,061 for allegedly violating the Civil Monetary Penalties Law.  

 

• OIG alleged that Wellmont and MEAC submitted false or fraudulent claims for the professional services of a 

trauma surgeon that did not comply with teaching physician requirements because the medical record did not 

support that he was personally present during the key portion of the procedure or service. 

 

How might extrapolation apply to this example? 
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Repayment and Extrapolation Standards  

• Decisions on overpayment amount.  

 When do I not need to make a repayment? 

 When should I make a repayment? 

 If I am making a repayment, do I use the lower bound or mid-

point? 
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Top 3 Extrapolation Myths  

• Extrapolation is always more efficient than full review 

 

• Sample stratification can be used to reduce overpayments 

 

• Must always use original sample size estimate or OIG minimum of 

100 claims 
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Top 3 Extrapolation Myths  

• Extrapolation is always more efficient than full review 

 May be easier to review actual claims 

 Just as time consuming to gather and analyze the data for 

sampling 

 Data analysis may be just as valid as chart review 

 Consider interviews and other process reviews to assist in 

defining scope of issue 
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Top 3 Extrapolation Myths  

• Sample stratification can be used to reduce overpayments 
 

• The sampling approach should be selected to be most efficient at 

addressing the objective of the study.   

 
Example Appraisals Using 

Same Data 

Point 

Estimate 

Lower 

Boundary 

Precision Sample Size 

Medicare 

Sample Size 

Non-Medicare 

Large Simple Random $113,803 $49,998 56% 93 7 

Large Stratified $113,816 $50,527 56% 93 7 

Small Simple Random $116,031 ($6,972) 106% 30 7 

Small Stratified $121,660 ($14,648) 112% 30 7 
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Top 3 Extrapolation Myths  

• Must always use original sample size estimate or OIG self-

disclosure protocol minimum of 100 claims 

 Probe samples help understand the data 

 Once evaluated, a smaller sample may be sufficient 

 Once evaluated, a smaller sample may indicate that the 

economics of your initial sample size estimate are not feasible 

 The OIG self-disclosure process may not apply 
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Recommendations for Efficient Extrapolation 
• Carefully evaluate the scope of the review 

 Is the issue systemic or isolated? 

 Is the issue payor specific or across all payors?  Secondary payors? 

 Is the issue related to a specific individual or individuals? 

 Is the issue related to an office, location, system, employee type, 

charge type, patient type? 

 Where in the flow of transactions did the issue occur – reception, billing, 

data entry, data transformation, data transmittal? 

 What data retrieval, chart collection, audit tasks will be overly 

burdensome? 

 What is your reimbursement model – fee-for-service, value based, risk 

adjustment, cost reimbursement, prospective payment system? 

© 2019 All Rights Reserved 

Reinhart Boerner Van Deuren s.c. 30 

Recommendations for Efficient Extrapolation 

• Educate data gathers regarding goals and objectives of data 

extraction 

 Ensure the data elements needed for ultimate reporting are 

obtained 

 Ensure the data elements needed to transform the data into 

the sampling frame are obtained 

 Ensure the data elements needed to pull the transactions are 

obtained 



10/22/2019 

16 

© 2019 All Rights Reserved 

Reinhart Boerner Van Deuren s.c. 31 

Recommendations for Efficient Extrapolation 

• Communicate internally regarding the process 

 Multiple departments may be needed in the data gathering and 

data analysis process – include them early on 
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Recommendations for Efficient Extrapolation 

• Determine the confidence and precision intervals early on 

 What type of issue are you dealing with? 

 Will self-disclosure to OIG be considered? 

 Is this simply a MAC repayment? 

 Are there non-governmental repayments involved? 
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Recommendations for Efficient Extrapolation 

• Document all decisions with rationale 

 There are different approaches to addressing any issue. 

 Document why you chose the path you took. 

 Note consideration of different approaches. 

 Provide context as needed regarding your decision. 
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Recommendations for Efficient Extrapolation 

• Include your consultants, statistician, legal counsel, compliance 

officer early in the process. 

 Prior to concluding on the nature of the error. 

 Prior to deciding on the type of sampling to perform (simple 

random, stratified, cluster…). 

 Prior to pulling any data to use in the sampling process. 

 Prior to performing any file audits (beyond those few necessary 

to confirm a concern). 
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Other Considerations 
• What reimbursement model are you operating under? 

 Critical Assess Hospital (CAH) vs Prospective Payment System 

(PPS) 

• How are beneficiary co-payments and deductibles accounted for? 

• If a risk adjustment matter, what issues may be involved? 
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Other Considerations 

• Can the extrapolation take underpayments into consideration? 

 Claims refunds? 

 Extrapolation refunds? 

• MAC submission 

• OIG self-disclosure 
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Summary 

• The most efficient approach may not be the most obvious. 

• Be sure to fully understand the coding and billing process in order to fully 

anticipate the data that needs to be extracted for the review. 

• Ensure your data staff, consultant, compliance lead are on the same page 

regarding the project objectives before pulling any data.  

• Involve your statistician / consultant early in the process. 

• Involve your compliance / legal counsel early in the process to access the 

nature of the issue the type of disclosure and repayment that needs to be 

made. 
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Questions?  

• Scott Remmich, Aspirus Chief Compliance and Privacy Officer 

• James Rose, SunHawk Consulting Managing Director 

• Heather Fields, Shareholder, Chair Health and Hospital Systems 

Practice Group, Reinhart Boerner Van Deuren s.c. 


