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Introduction 
The purpose of this toolkit is to serve as a practical training guide to help State Medicaid Fraud 

Control Units (MFCUs) design effective statistical samples.  The guide is not intended to 

establish formal standards or to restrict the methods available to the MFCUs to complete their 

mission.  Because statistics is a broad field with a wide variety of effective and valid methods, a 

sample or estimate may be valid even if it does not follow the steps in this guide. 

Statistical sampling is a widely accepted methodology in an audit or other review of healthcare 

claims to identify improper payment amounts.  When performed in a valid scientific manner, 

statistical sampling permits the Government to estimate overpayments in a universe of claims 

that may be too voluminous or complex to permit a claim-by-claim review.  Statistical sampling 

saves the time and expense of reviewing the entire universe of claims by allowing a small sample 

of claims to be analyzed.   

Statistical sampling involves selecting a subset of items from a larger group (often referred to as 

the “frame” or “population”) and using the results of the sample to estimate a characteristic of 

that larger group.  For example, sampling could be used to identify the total amount of improper 

claims made by a healthcare provider that submitted hundreds or thousands of claims, without 

examining each of the individual claims.  Sampling avoids the cost and practical challenge of 

examining a large number of claims. 

This toolkit is not intended to provide legal guidance regarding the use of statistical sampling.  

Significant case law supports the use of statistical sampling to calculate overpayment amounts 

and for other purposes.  However, it is important to research and identify any jurisdiction-

specific limitations on sampling that might apply to a case.  More generally, MFCUs should 

ensure that sampling is performed correctly and should be prepared to defend the sampling 

methodology in court or other legal forum.   

Valid samples and estimates can be calculated using a variety of statistical packages.  The 

examples in this toolkit refer to the RAT-STATS software package that is maintained by the 

Office of Inspector General (OIG), U.S. Department of Health and Human Services (HHS), and 

is available free of charge on OIG’s website here.  RAT-STATS can be used to determine a 

sample size, generate random numbers, and calculate statistical estimates.  However, RAT-

STATS is only one of several statistical packages available.  Several commercial products that 

provide similar services are also commonly used.   

Need Additional Help? 
This toolkit was prepared by HHS OIG for the MFCUs.  For general questions about the 

sampling process, or the operation of the RAT-STATS software, please contact 

Jared.Smith@oig.hhs.gov.  MFCU staff who need detailed assistance should contact a 

statistician within their own State agency or contractor.   

https://oig.hhs.gov/compliance/rat-stats/index.asp
mailto:Jared.Smith@oig.hhs.gov
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Statistical Sampling Step-by-Step 
Step Description Tips 

1. Define the

objective

(Example)

Identify whether sampling is needed to identify a 

potential improper payment.   

If planning to seek assistance from a 

statistician, get the expert involved early in 

the sample planning process. 

2. Identify the

target population

to be sampled

(Example)

Identify the provider, time frame, and claim types 

(when relevant) that represent the target of the 

review.  This is the target population.  When 

defining the time period, consider whether there 

were any changes that might affect the sample 

review (changes in ownership at providers, 

changes in relevant rules and regulations, etc.).  

Statistical methods can be applied even with 

very large datasets, so do not worry about the 

target population being too big as long as it is 

composed of sample units that are relevant to 

the review.  

3. Identify the

method of

measurement

(Example)

Select the methods that will identify the improper 

payment amount for each item included in the 

sample.  The focus here should not be on statistical 

methods but on the criteria to be applied (e.g., 

relevant coverage or payment rules) and the tests to 

be performed (e.g., medical review). 

The decision on the measurement approach 

may have implications on the choice of 

sample unit.  

4. Identify the

sample unit

(Example)

Given the target population and the method of 

measurement, decide what represents a single unit 

for the purpose of the review.  For example, if the 

review involves inspecting claims to see whether 

the underlying service is medically necessary, then 

a claim line might be a reasonable sample unit.   

Other examples of potential sampling units include 

a full claim, a beneficiary, and a date of service. 

The goal should be to select a sample unit 

that is consistent with the method of 

measurement; however, keep in mind that the 

greater the difference in overpayment 

amounts between items in the sampling 

frame, the less precise the resulting point 

estimate will be (i.e., the larger the margin of 

error). 

5. Identify the

sampling frame

(Example)

To pull the sample, first compile a list of items 

(hardcopy or electronic) that compose the 

population.  Think of this file (referred to as the 

sampling frame) as the dataset that would be used 

for a 100-percent review.  Within the sampling 

frame, each row should relate to a single sample 

item.  For example, if a beneficiary is the sample 

unit, then the frame would be a list of beneficiaries. 

The sampling frame need only include items that 

are related to the objective.  One test of whether to 

remove an item from the frame is to consider 

whether the item would be included as part of a 

100-percent review.  If the answer is yes, then

consider keeping it in the sampling frame.

Make sure the sampling frame is free of 

duplicates and other anomalies.  For 

example, be sure any data files combined 

across managed care organizations are 

consistent. 

Save a copy of the sampling frame in case 

the sample has to be replicated.  Document in 

a clear, detailed fashion how the sampling 

frame was constructed.  Number the 

sampling frame so that the order of the frame 

when the sample was selected can be 

replicated. 

When constructing the sampling frame, 

consider removing $0 paid claims.  Also, it is 

often advisable to use only final action 

claims. 
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Step Description Tips 

6. Decide on a

sample design

(Example)

The most straightforward design is a simple 

random sample in which items are selected at 

random from the sampling frame.  Another 

approach is to use stratification.  Stratification 

involves dividing the frame into separate groupings 

and then pulling a portion of the overall sample 

from each grouping—for example, dividing a 

frame in half with the higher dollar items in one 

half and the lower dollar items in the other half and 

then selecting items at random from each half. 

Seek advice from a statistician before trying 

a particular sampling approach for the first 

time.  A poorly constructed stratified random 

sample will perform worse than a simple 

random sample. 

For more details on stratification, please refer 

to Appendix G. 

7. Decide on a

confidence level

(Example)

Choose the confidence level for the calculation of 

the estimate.  The confidence level is usually 

determined by agency policy and is decided on 

before pulling the sample.  The confidence level 

represents how often the upper and lower limits of 

an estimate should contain the population quantity 

of interest (e.g., the overall improper payment 

amount).  The upper and lower limits together are 

known as the confidence interval. 

Most agencies, as a matter of policy, use 

either a 90- or 95-percent confidence level. 

A 90-percent confidence level is common in 

the Medicare administrative appeals process. 

A 95-percent confidence level is more 

common in academic settings.  As the 

confidence level of an estimate increases, the 

associated confidence interval gets wider. 

8. Decide on the

sample size

(Example)

The choice of sample size involves a tradeoff 

between the time or cost required to review the 

sample and the precision of the estimate (i.e., how 

close on average it will be to the target population 

average of interest).  The more variability in the 

sampling frame, the larger the sample size needed 

for any given precision amount. 

Consider working with a statistician to 

develop a policy to guide the choice of a 

sample size for the review.  For additional 

information about the choice of sample size, 

please refer to Appendix G. 

9. Document the

sample design

(Example)

Draft a sampling plan that describes the sampling 

frame, sample unit, sample design, sample size, 

sampling method, and planned estimation 

approach.  Appendix C contains a list of 

documents that are often requested by defense 

attorneys. 

Consider defining a formal review process 

for plan clearance, including review by a 

statistician or a person with equivalent 

expertise in probability sampling and 

estimation methods. 

10. Generate the

random numbers

(Example)

Ensure that each record in the sampling frame is 

uniquely and consecutively numbered.  Use a valid 

random number generator to generate the random 

numbers for the sample. 

To ensure that the sample can be replicated, 

save the random seed value that was used to 

generate the random numbers, along with the 

random numbers themselves. 

11. Select the

sample

(Example)

Identify the row numbers in the sampling frame 

with unique numbers that match the random 

numbers generated in the previous step.  Some 

programs generate random numbers and select a 

sample in a single step. 

Save a copy of the sampling frame that was 

used to pull the sample.  Sample selection 

can be done manually or through an 

automated function.  

12. Review the

sampled items

(Example)

Review each sampled item.  No items should be 

excluded from the sample or replaced without 

consultation with a statistician.   

Be sure to save a copy of the sample results.  

Items reviewed outside of the sample cannot 

be included as part of the estimate 

calculations. 

13. Calculate the

statistical

estimate

(Example)

Once each sample item has been reviewed, use a 

valid statistical program to estimate the target 

frame quantity (e.g., the total improper payment 

amount).  

Do not attempt to calculate statistical 

estimates by hand.  Consider having a 

statistician review the estimate methodology. 
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Appendix A: Application of Statistical Sampling Steps to a Case 

Involving Potential False Billing by a Physician 
1. Define the objective (Step Description)
With the assistance of a data analysis group, OIG investigators identified a physician who was billing 

for a significant, separately identifiable evaluation and management service (modifier 25) in more 

than 96 percent of claims.  The investigators were interested in identifying any overpayments made to 

this provider because of inappropriate billing of claims with modifier 25. 

2. Identify the target population to be sampled (Step Description)
The investigators decided to restrict their review to a 3-year period (2014 through 2016).  The 

population was all claims with modifier 25 paid by the target physician during that time.  

3. Identify the method of measurement (Step Description)
The investigators planned to subpoena medical records from the physician and then have a qualified 

medical coder perform a review to identify whether the records supported the codes billed on the 

claims submitted. 

4. Identify the sample unit (Step Description)
The investigators could have defined the sampling unit as a claim or a beneficiary.  The investigators 

decided to use the claim as the sample unit.  The reasons for this choice were that the investigators 

needed to review individual claims as part of their planned investigative procedures, and the error 

amounts obtained from their reviews were likely to vary less across claims than beneficiaries. 

5. Identify the sampling frame (Step Description)
The investigators obtained a database that contained all of the claims for the physician with the target 

modifier that were paid between 2014 and 2016.  The investigators filtered this dataset to remove 

claims that had been canceled and claims for which no funds had been paid to the physician.  After 

applying these filters to the data, a total of 2,100 claims remained.  These claims were placed in a 

separate file and numbered from 1 to 2,100.  This numbered file was the sampling frame. 

6. Decide on a sample design (Step Description)
The investigators decided to use a simple random sample.  This design is the easiest to perform and is 

also easy to explain and defend.  If there had been bigger differences between the claims in the frame, 

then using a stratified sample may have made more sense.  If the investigators needed separate 

estimates for different parts of the frame, then they might have used multiple simple random samples. 

7. Decide on a confidence level (Step Description)
Following their agency’s policy, the investigators used a 90-percent confidence level. 

8. Decide on the sample size (Step Description)
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The choice of sample size involves a tradeoff between the resources and time required to complete a 

review of the sample and the precision of the resulting statistical estimate.  In this case the team 

decided on a sample size of 50.  (See Appendix G for a more detailed description of the factors to 

consider when deciding on the sample size.)  The sample was selected based on a cost-benefit 

analysis where the team balanced the time and resources required to review the sample against the 

improved precision that would result from the larger sample size.  

9. Document the sample design (Step Description)
The investigators drafted a three-page sampling plan that was signed by a supervisor, an attorney 

assisting on the case, and an auditor who had experience with sampling.  The document described the 

objectives of the investigation, the target population, the sampling frame, the sampling unit, the 

sample design, the sample size, the source of random numbers for the sample, the method used to 

select the sample, the seed number, the characteristic(s) to be measured, the planned estimation 

approach, and the source of the data used to construct the sampling frame.  

10. Generate the random numbers (Step Description)
An individual who had experience with sampling generated 50 random numbers using RAT-STATS. 

Figure 1, shows the parameters that were used to generate the sample.1 

Figure 1 

11. Select the sample (Step Description)
An investigator identified the line numbers in the frame that matched the random numbers generated 

by RAT-STATS.  For example, the first random number was 18, which corresponded to the 18th 

record in the sampling frame (i.e., the record in the sampling frame with a line number of 18).  Rather 

than match the random numbers to the sampling frame by hand, the investigator could have 

performed this step using automated software.  The selected items were carefully reviewed by a 

second individual to ensure that the selected claims aligned with the random numbers generated from 

RAT-STATS. 

12. Review the sampled items (Step Description)
The investigators subpoenaed the medical records associated with the claims selected in the sample.  

Once the investigators received the subpoenaed records, the investigators gave the records to a trained 

medical coder who reviewed each sampled item and identified whether the claimed amounts were 

1 When RAT-STATS outputs random numbers, it also outputs the seed used to generate those numbers.  The seed is 
generated automatically by RAT-STATS when not entered by the user.  The seed can then be used by anyone with the 
RAT-STATS software to re-create the random sample.  This type of feature is standard in many statistical packages.  
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allowable.  When the coder determined that the claimed amounts were not allowable, the investigator 

identified the amount of the resulting overpayment.  The investigator created a spreadsheet that 

contained the total amount overpaid to the provider for each sampled item.  If no overpayment was 

identified, the item was coded as having no overpayment.  All 50 sampled items were included in the 

results file. 

13. Calculate the statistical estimate (Step Description)
The spreadsheet created in Step 12 was entered into the RAT-STATS unrestricted variable appraisal 

module.  For a simple random sample, the spreadsheet should include two columns of information. 

The first column should contain the sample number (or other identifier) and the second column the 

overpayment amount.  The first column is ignored by RAT-STATS but is useful for anyone 

reviewing the sample results file. 

Figure 2 contains example output from RAT-STATS.  Three numbers in this screenshot are of 

greatest interest.  The first number is the point estimate.  The point estimate represents the best 

approximation of the overpayment amount ($68,955 in this case).  Because the investigators used 

sampling, the actual overpayment amount in the frame may be larger or smaller than this estimate.  

Additional information is needed to capture how precise the estimate actually is.  To measure the 

precision, refer to the confidence interval.  Recall that the investigators in this case had decided to use 

a 90-percent confidence level.  The interval associated with this confidence level ranges from 

$56,417 to $81,492.   

Figure 2 

Figure 2 Note: The confidence level, lower limit, upper limit, and precision amount are all explained 

in Appendix E.  The percent precision is the precision amount divided by the point estimate.  The      

t-value is a technical number that is used as part of the calculation of lower and upper limit.

Taken together, the estimate for the overpayment is $68,955, and the 90-percent confidence interval 

for the overpayment ranges from $56,417 to $81,492. 

Epilogue: The Department of Justice successfully used the statistical estimate during negotiations, 

which resulted in a settlement. 
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Appendix B: Example Sampling Plan From 

Audit A-07-16-03209 
The purpose of this section is to provide a basic example of a sampling plan, a version of which 

appeared in an actual OIG audit report.  The sections here are not exhaustive of the type of 

information that could be included in a sampling plan.  For example, a plan could describe the 

reasoning behind the choice of sample unit, sample design, and sample size.  

 

TARGET POPULATION 
The target population consisted of unique non-emergency transportation (NET) paid claims with 

positive Medicaid reimbursements for NET services that the State Medicaid agency provided and 

paid for during fiscal years (FYs) 2012 through 2014 (October 1, 2011, through September 30, 

2014). 

 

SAMPLING FRAME 
The sampling frame consisted of 623,396 unique NET paid claims with procedure codes A0120, 

A0130, A0140, S0209, S0215, T1001, and T2003 in the 15 counties with the highest total 

payments for NET services during the audit period. The reimbursement amount associated with 

these 623,396 claims totaled $17,518,245 ($9,765,329 Federal share) for this period. The 

procedure codes represented all NET services except for (1) ambulance services and (2) services 

for which the vehicle was provided by an individual (e.g., a family member or neighbor). 

 

SAMPLE UNIT 
The sample unit was one NET paid claim. 

 

SAMPLE DESIGN 
The auditors used a simple random sample. 

 

SAMPLE SIZE 
The auditors selected 100 unique NET paid claims. 

 

SOURCE OF RANDOM NUMBERS 
The auditors generated the random numbers with the OIG, Office of Audit Services, RAT-STATS. 

 

METHOD OF SELECTING SAMPLE UNITS 
The auditors consecutively numbered the sample units in the sampling frame from 1 to 623,396.  

After generating 100 random numbers, the auditors selected the corresponding frame items. 

 

ESTIMATION METHODOLOGY 
The auditors used RAT-STATS to estimate the amount of the unallowable payments for NET 

services and to estimate the financial impact of the deficiencies associated with driver and vehicle 

maintenance checks.  The confidence interval for this estimate was calculated at the 90-percent 

confidence level. 
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Appendix C: Commonly Requested Sample Documents  
(See the Sample Documentation Step in the Step-by-Step List) 

The list below identifies documents that may be requested by outside parties, including defense 

attorneys.  

 The sampling plan or similar document that includes a description of the:  

o sampling frame,  

o sample unit,  

o sample design,  

o sample size, and 

o population quantities to estimate.  

 File(s) describing any steps taken to create the sampling frame.  

 File(s) describing any steps taken to verify the reliability of the sampling frame. 

 The random seed that was used to generate the random numbers for the sample.  Without the 

seed number, it is not possible to recreate the random sample. 

 The output of the program used to generate the random numbers for the sample. 

 The numbered frame used to pull the statistical sample.  

 File(s) with the overpayment amount for each sampled item. 

 File(s) with the output from the valid statistical software program used to analyze the sample 

results. 

 File(s) describing any communications with technical and subject matter experts about the 

sample.  

 The original data extract that was used to create the sampling frame.  This information is often 

requested regardless of whether it is actually needed to validate the sampling frame.    
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Appendix D: Common Misconceptions About Statistics 
Myth 1: Very large samples are required to handle very large frames.  

Reality: Unless it is very small, the size of the frame has limited impact on the required sample size.  

Consider a sample of 100 items.  If that sample has a precision of plus or minus 9.5 percent from a 

given frame of 1,000 items, then increasing the frame size to 100 trillion items would only worsen the 

precision by 0.5 percentage points to plus or minus 10 percent.   

 

An equation for the impact of the frame size on the sample size required to reach a given precision 

can be found in Cochran’s textbook on sampling.2  Notably, Cochran first presents the sample-size 

calculation for a frame that is infinitely large and goes on to explain the adjustment for smaller frames 

in the example above. 

 

Myth 2: It is important to check the sample to see if it is actually random. 

Reality: A sample is random if it is generated from a valid random or pseudo-random number 

generator.3  The principles of survey sampling laid out by Cochran and similar survey sampling 

authorities require that each sample item has a known probability of being selected.  These 

probabilities cannot be identified if sample items or entire samples are thrown out because they are 

deemed to be not “random enough.”   

 

More generally, the fact that samples may be unusual is captured by the use of a confidence interval.  

Even though any given sample might not perfectly reflect the frame, the confidence interval will 

contain the true population value of interest for a large majority of samples.  For example, a valid 95-

percent confidence interval should include the true value of interest 95 percent of the time.  The 

confidence interval is designed to account for the sample size, the frame size, the choice of sample 

unit, and all sources of variability in the sampling frame. 

 

Myth 3: A sample is not valid if the sample items are related to each other.  

Reality: Several statisticians have recently argued that estimates must be adjusted when multiple 

claims within the sample are related.  For example, these statisticians challenge cases in which a 

sample of claims includes multiple claims from the same beneficiary.4  In practice, the relevance of 

any dependencies among sample items hinges on the method used to calculate the statistical estimate. 

Dependencies between frame items must be accounted for when using model-based but not design-

based methods.   

 

Design-based methods used in RAT-STATS and similar programs depend on the randomness arising 

from the sampling process.  These types of methods are common when performing finite population 

sampling, but they are uncommon in most other areas of statistics.  When using design-based 

methods, two sample items are independent if the probability of selecting one item has no 

relationship to the probability of selecting the other item.  Given this definition, two items can be 

independent for sampling purposes regardless of how related they are otherwise.  This fact can be 

                                                            
2 William G. Cochran.  1977.  Sampling Techniques, 3rd edition.  New York: John Wiley & Sons, p. 78.  
3 The term sample refers to the complete set of items selected for review, not an individual sample item. 
4 As a general rule, sample items not selected cannot be included when calculating a statistical estimate.  For example, if 
a sample includes two claims from a beneficiary with five claims, the three unselected claims cannot be used to 
calculate a statistical estimate, even if all five claims are fraudulent.  
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verified through simulation and an inspection of the proofs underlying design-based methods.  When 

design-based methods are used, no adjustments are needed to account for the relationship between 

sample items unless they were used to select the sample. 

 

In contrast, model-based estimates assume that the population itself was generated by a random 

process.  Given this approach, the statistician constructs a model of the process that is thought to have 

generated the population and uses the model to calculate an estimate given the observed sample 

results.  The dependencies in the data, such as those that might be found when there are multiple 

claims from the same individual, are important when using these methods.  Below is a simple 

demonstration to better illustrate the difference between model-based and design-based methods.  

 

Suppose there are two sampling frames.  The first sampling frame contains two patients.  One patient 

has 500 correctly billed claims valued at $200 each.  The other patient has 1,000 claims that were 

each incorrectly billed for $200.5  The second sampling frame contains the exact same error and 

correct amounts as the first, but each of the 1,500 claims is associated with a unique patient (i.e., 

rather than 2 patients, there are 1,500).   

 

Under a model-based approach, the number of patients is important for modeling how the sampling 

frame was generated.  For example, the model could account for the possibility that claims made on 

behalf of one patient are more likely to be similar than claims made on behalf of different patients.  If 

the model was accurate, the additional information about the patients could improve the precision of 

the resulting estimate.  With a design-based approach, the number of patients is only of interest if the 

patient identities were used to design the sample.  In the case of a simple random sample of claims, 

the patient identities would not be relevant.  As long as the frame error amounts were the same, it 

would make no difference if the sampling frame contained 2 patients or 1,500 patients.  

 

Both model- and design-based methods are well accepted within the field of survey sampling.  A 

complete discussion of the advantages and disadvantages of the two approaches is beyond the scope 

of this toolkit. 

 

Myth 4: An imprecise sample is inherently invalid.  

Reality: The less precise a sample, the more uncertainty there is about the calculated estimate; 

however, this limitation does not render an imprecise sample invalid.  The precision of a sample can 

be measured using a variety of methods, including the standard error, confidence interval, and the 

margin of error.  When the precision is poor, the uncertainty in the sample can often be managed 

through the use of alternate estimates such as the lower limit of a confidence interval.  If a sample is 

sufficiently precise for the purposes of the analysis,6 or if an alternative conservative estimate can be 

used, then the fact that a more precise design was possible does not imply a flaw in the actual design 

selected.  For example, a simple random sample would be valid even if a more precise stratified 

design was possible.   

                                                            
5 The demonstration would hold just as well if errors differed within the two patients, but to simplify the explanation the 
error amounts are defined as being the same. 
6 There is no bright-line statistical rule for how precise a sample needs to be to reasonably rely on the point estimate.  
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Appendix E: Tutorial on Basic Sampling Terms 
Notes: (1) Those utilizing this toolkit in electronic format may press the Alt key and the left arrow key to 

return to the original link location.  (2) The terms below are most easily understood if reviewed in the 

order listed.  

 

Random Seed — Each random sample is associated with a random seed.  The random seed for the sample is 

needed to recreate the sample.  The random seed is a number output by a random number generator that can be 

used to recreate a sample. When the seed is entered into the random number generator, it will recreate the 

previous sample rather than provide a new set of random numbers.  

Population — The population is the group of items (e.g., claims) that are of interest.  For example, suppose a 

provider is believed to have been fraudulently billing Medicaid for certain tests that the provider did not 

perform from 2012 to 2016.  The target population might be all payments made to the provider from 2012 to 

2016 that include potentially fraudulent billings.  

Sampling Frame — The database from which a sample is drawn is known as the Sampling Frame.  The terms 

sampling population and sampling frame are roughly interchangeable.  Any statistical estimates calculated 

from a sample apply only to the sampling frame.  The target population of interest may differ from the 

sampling population actually covered by the sampling frame.  For example, if the sample is pulled from a 

database of 1,000 claims, then the estimate would be restricted to a sampling population of 1,000 claims even 

if the target population covers 1,500 claims.   

Universe — Seek clarification of this term if encountered because it can have multiple meanings.  In RAT-

STATS, the term refers to the sampling frame. 

Population Quantity — The quantity to be estimated.  For example, the population quantity might be the 

recoverable dollar amount in the sampling frame of 1,000 claims.  

Point Estimate — A statistically valid estimate of the population quantity.  Point estimates should be 

calculated using a robust statistical software package.   

Confidence Interval — The point estimate may be higher or lower than the actual population quantity.  The 

confidence interval accounts for this uncertainty and is represented by an upper and lower limit.  Across 

multiple samples, the lower limit will tend to be less than the actual target quantity of interest and the upper 

limit will tend to be greater.  The point estimate will tend to be closer to the population quantity than the upper 

or lower limit but lacks the assurance associated with the limits. 

Confidence Level — The confidence level represents how often the confidence interval is expected to contain 

the population quantity.  For example, if a sample is re-pulled many times, roughly 90 percent of the 90-

percent confidence intervals calculated across these samples would contain the actual recoverable dollars in the 

sampling population.  The confidence level applies only to the confidence interval; it does not apply to the 

point estimate. 

Precision — The better the precision, the more likely the point estimate will be close to the population 

quantity.  The wider the confidence interval, the worse the precision. The width of the confidence interval is 

one measure of precision.  The confidence level is NOT a measure of precision.  (See also U.S. General 

Accounting Office.  1992.  Using Statistical Sampling.  GAO/PEMD-10.1.6, pp. 48–51 (GAO sampling 

guide).)   

http://www.gao.gov/assets/80/76112.pdf
http://www.gao.gov/assets/80/76112.pdf
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Appendix F: Steps That Can Have Unintended Consequences 
This section contains events that may seem unimportant but can actually have a significant effect on 

the sample design.  Becoming familiar with these potential issues allows for better planned samples 

and the identification of situations in which it might be useful to seek outside help. 

Changing the sample size after the sample has been selected to account for initial  

sample findings. 
 Example: A team decides to pull a sample of 100 claims to estimate the amount overpaid to a 

provider.  The team reviews the first 10 claims and finds that 9 of the claims were improperly 

paid.  Given the high error rate, the team thinks that a sample of 100 might be overkill.  As a 

result, they decide to change their sample size to 30. 

 Issue: Almost all standard statistical approaches assume a fixed sample size.  Changing the 

sample size after reviewing the results may, in some circumstances, render the estimate 

invalid.  Contact a statistician if interested in learning more about methods that allow for 

changing the sample size during the course of the review.   

Failing to confirm the reliability of the frame before selecting the sample. 
 Example: A team is in a rush to pull a sample for an investigation.  In the middle of the 

review, the team realizes that the frame contains several duplicate items.  Each item in the 

sample appears only once within the sample, but some of the items have corresponding 

duplicates in the frame. 

 Issue: If there are duplicate items in the frame, then each item in the frame does not have the 

same chance of being selected.  Simply removing the duplicates from the frame after the 

sample has been pulled does not solve this issue unless the sample is scrapped and re-pulled.  

Otherwise, the team would need to contact a statistician to see if there is a way to use the 

estimate despite the duplicates.  These potential issues can be avoided if the frame is reviewed 

for duplicates before selecting the sample.  A careful review of the frame can also help reduce 

the number of items that are not of interest to the target investigation (e.g., canceled claims). 

Removing items from the sample because they are not relevant to the objective. 
 Example: A team is reviewing a random sample of 40 claims as part of work to identify 

potential bases for imposing civil monetary penalties.  After starting the review, the team 

finds that the provider canceled and repaid five of the claims before the sample was selected. 

The team removes the 5 claims and uses the results for the 35 sample items to calculate a 

statistical estimate. 

 Issue: The presence of canceled claims in the sample implies that there are more canceled 

claims in the sampling frame.  Removing the claims from the sample will create a mismatch 

between the sampling frame and the sample.  Instead of removing the claims, the team could 

contact a statistician who can calculate a valid estimate that fully accounts for the canceled 

claims in the sampling frame.  
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Not accounting for the sampling design when calculating a statistical estimate. 
 Example: A team uses a stratified design in which 200 sample items are selected from high-, 

medium-, and low-dollar strata.  After reviewing the sample items, the team takes the dollar 

error rate in the total sample and multiplies it by the total transaction amount in the frame. 

 Issue: Because the team used a stratified design, they must account for this design when 

calculating the statistical estimate.  The easiest way to account for the design is to use a 

statistical software package to calculate the estimate rather than trying to calculate the 

estimate by hand.  The failure to account for the design will result in an invalid estimate. 

Failing to keep sufficient records to replicate a statistical sample. 
 Example: A team uses the “Rand()” function in Excel to generate random numbers for a 

statistical sample. 

 Issue: The “Rand()” function does not include a random seed and thus makes it impossible to 

recreate the random numbers used to pull the sample.  Other common problems include the 

failure to keep the original sampling frame and the failure to number the sampling frame or 

unambiguously document the sorted order.  The failure to keep such documentation does not 

necessarily render a sample invalid, but it can make the resulting estimate more difficult to 

defend.  

Allocating samples across strata in an inefficient manner. 
 Example: A team reviewing durable medical equipment decides to stratify by item type.  The 

three item types are similar in dollar value and are thought to have the same chance of being 

in error.  The team creates three strata and selects 35 claims from each stratum. It turns out 

that one item type makes up 90 percent of the items in the frame. 

 Issue: The team allocated only 35 claims to cover a category that made up almost all of the 

sampling frame.  These types of unbalanced designs can result in worse precision than a 

simple random sample.  Poor precision does not undermine the validity of a sample design, 

but can make it more difficult to base an overpayment on the point estimate rather than the 

lower limit.  Complicating the matter further, a reasonable allocation for a dollar estimate may 

not match what is reasonable when estimating the number of items in error.  For more details 

on stratification, refer to Appendix G. 
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Appendix G: Sample Size, Outliers, Missing Data, Spares, and 

Stratification 
This section contains a general discussion of several more technical topics.  The coverage here is only 

introductory.  Readers interested in these subjects should consider contacting a statistician.  

SAMPLE SIZE 

Attribute Versus Variable Estimates 
The terms attribute estimate and variable estimate are referenced in several places within the RAT-

STATS software.  Similar concepts arise in all major statistical software packages even if the 

terminology is not the same.  Consequently, it is important to understand which term applies to the 

selected characteristics to be measured.  The two terms are described briefly below. 

Attribute Estimate 

For an attribute estimate, each sample item is reviewed and placed into one of several predetermined 

categories.  In many cases, the sample will involve just two categories (e.g., correct or incorrect), 

though the term applies to samples that fall into three or more categories as well.  To avoid confusion, 

focus on how the sample is being coded rather than on what quantity is being estimated.  The results 

of attribute samples are generally used to estimate the number or percent of items in the frame that 

fall into each target category.  

Variable Estimate 

A variable estimate involves the measuring of a number for each item in the sample.  Dollar amounts 

are the most commonly calculated variable estimates in the healthcare domain.  

Examples: 

(A) Counting the number of errors greater than $500 in a sampling frame may sound like a 

variable estimate because it includes dollar values; however, it would be an attribute estimate 

because for each sample item the final determination is categorical (i.e., whether the item 

involves an error greater than $500).   

(B) Measuring the total number of cavities incorrectly filled across all beneficiaries may sound 

like an attribute estimate because it does not involve dollar values.  However, if the sample 

unit is a beneficiary, then it would be a variable estimate because we are measuring the 

number of incorrectly filled cavities for each beneficiary.   

(C) Taking the example in (B) above and making the sample unit a single cavity procedure would 

result in an attribute estimate because each sample item could be placed in a category (i.e., 

correctly filled or incorrectly filled).  

(D) If the goal is to identify the number of beneficiaries with any incorrectly filled cavities, then 

the beneficiary sample could also result in an attribute estimate because beneficiaries would 

be in one of two categories (i.e., all correctly filled cavities or at least one incorrectly filled 

cavity).  

Sample Size: General (Sample Size Step Description) 
The choice of sample size is a balance between the resources required to review additional sample 

items and the benefit of a more precise statistical estimate.  There is no definitive cutoff after which a 

sample becomes valid.  Instead, each additional sample adds incrementally to the cost and precision 
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of the design.  As the sample size increases, each additional sample item will result in a smaller 

improvement in the precision.  The caveat is that smaller sample sizes (especially those of fewer than 

30) may be more difficult to defend for technical reasons that are beyond the scope of this toolkit.  

In many agencies, the choice of sample size is determined at least partially by policy.  Some agencies 

go as far as to define a fixed minimum cutoff.  For example, the OIG audit group requires additional 

approval for any statistical samples that include fewer than 100 items.  The use of such cutoffs is by 

no means universal.  Moreover, it is often possible to obtain valid results even with sample sizes that 

are much smaller.  Consider working with a statistician to develop a sample-size policy that is 

reasonable for the needs of a particular organization. 

If funds are recovered from a provider using the statistical lower limit, then smaller sample sizes will 

tend to result in lower recoveries.  As a result, it is often possible to defend a lower limit even if the 

sample size is small and the precision is poor.  The downside is that the recovery, on average, will be 

far less than if a larger sample had been pulled.  Generally, the more uncertainty in the sampling 

process, the smaller the lower limit needs to be to help ensure a conservative result. 

If the estimate is sufficiently precise, it may be possible to recover funds using the point estimate 

rather than the lower limit.  The precision required to rely on the point estimate is a legal question 

that goes beyond the scope of this guide.   

The choice of precision is the most important decision driving the size of the sample.  It is common 

for individuals new to statistics to focus on the confidence level rather than the precision when 

deciding on the sample.  This focus has several shortcomings.  First, the confidence level tends to 

have a smaller impact on the sample size than the precision.  Second, many organizations use the 

same confidence level for all estimates (e.g., 90 or 95 percent).  Finally, the confidence level is 

chosen before pulling the sample and does not change afterward.  In contrast, the precision may turn 

out to be unexpectedly better or worse than what was planned when designing the sample.  For 

further reading on the topic of precision, see pages 48–51 of the GAO sampling guide. 

Sample Size: Attribute 
Selecting a sample size is easier when the goal is an attribute rather than a variable estimate.  To 

calculate a sample size for an attribute estimate from a simple random sample, one needs the 

confidence level, the anticipated rate of occurrence, the frame size (referred to as the universe size in 

RAT-STATS), and the precision (referred to as the desired precision range in RAT-STATS).  Each of 

these elements is described in more detail below. 

Confidence Level  

The confidence level represents how often the confidence interval is expected to contain the 

population quantity.  For example, suppose a sample is re-pulled many times.  Roughly 90 percent of 

the 90-percent confidence intervals that were calculated across these samples would contain the 

actual recoverable dollars in the sampling population.  The confidence level only applies to the 

confidence interval; it does not apply to the point estimate. 

Anticipated Rate of Occurrence 

This represents the percentage of time the target event would be expected to occur.  The percentage is 

calculated out of the total number of items in the frame.  For example, in estimating the number of 

claims that were incorrectly billed, the user could consider the percentage of claims expected to be 

incorrectly billed within the sampling frame.  When unsure, the conservative approach is to set the 

anticipated rate of occurrence at 50 percent.  This choice will result in a larger sample size than any 

other possible rate.  

http://www.gao.gov/assets/80/76112.pdf
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Precision 

This value is the most important for determining the sample size.  It reflects how far away the upper 

and lower limits are expected to be from the point estimate.  The worse the precision, the less 

meaningful the point estimate will be.  In RAT-STATS, the attribute sample-size determination 

module requests the precision range.  This range represents the full width of the resulting confidence 

interval.  For example, if the error rate is 50 percent and confidence interval ranges from 40 to 60 

percent, then the precision range would be 20 percent.  This measure of precision differs from the 

RAT-STATS variable-sample-size determination module, which uses the half width precision (i.e., 

10 percent in the above example).  Other software packages may use other measures for precision, so 

always check the user documentation. 

The precision is sometimes referenced in terms of the margin of error. The margin of error is often 

expressed as the distance of the upper and lower limit from the point estimate.  For example, suppose 

the estimated total overpayment is $100,000 with a 90-percent confidence interval that ranges from 

$85,000 to $115,000.  In this case the margin of error could be expressed as plus or minus $15,000 or 

equivalently as plus or minus 15 percent.  

Understanding the concept of precision is critical to being able to make a meaningful choice about 

sample size.  See pages 48–51 in the GAO sampling guide for more information on the topic. 

Sample Size: Variable  
Deciding on the sample size for a variable estimate requires much of the information needed for an 

attribute estimate with an added wrinkle: A reasonably reliable measure of the variability of what is 

being measured is required to calculate the sample size for a variable estimate.  For example, a 

measure of the variability of the overpayment amounts is required to estimate the total amount 

overpaid.  There are two notable ways to identify this variability.  

The first approach is to use any results gathered before pulling the sample.  The results may be from 

previous work or from a small test sample.  Ideally, the results would be measuring the same quantity 

that will be measured as part of the statistical sample.  Entering those results into the “Using a Probe 

Sample” module in RAT-STATS can identify the sample size.  Many other software packages have 

similar features. 

The second approach is to use information in the frame that is thought to be related to the target 

population quantity.  The most common example in healthcare is when a full payment will be 

disallowed for any sample item that is in error.  In these situations, the frame will contain a mix of $0 

error amounts and error amounts that are equal to paid amounts.  If this relationship holds, then it is 

possible to estimate the variability of the frame given the variability of the paid amounts in the 

sample along with the percentage of items expected to be incorrect.  RAT-STATS is able to perform 

this calculation with the “Using Estimated Error Rate” module.  If using this module, keep in mind 

that the “Total Amount” and “Standard Deviation” fields refer to the paid transactions amounts listed 

in the frame.  The situation here differs from the probe sample module, which requires the standard 

deviation for the target population quantity.  

Another option is to rely on the lower limit rather than the point estimate.  The use of the lower limit 

generally protects against challenges that a sample is not sufficiently precise.  No matter how 

imprecise a sample, the lower limit will be conservative on average.  This fact does not mean that 

sample size is irrelevant when it comes to the use of the lower limit.  The smaller the sample size, the 

less the lower limit will tend to be.  In extreme cases, the lower limit may be negative even if the 

sampling frame contains a substantial overpayment to the provider.  In addition, as previously noted, 

http://www.gao.gov/assets/80/76112.pdf
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small sample sizes (especially those of fewer than 30) may be more difficult to defend for technical 

reasons that are beyond the scope of this toolkit. 

Consult the user guide of the software package used to see what type of sample-size features are 

available.  A statistical expert may provide additional methods for determining sample size beyond 

those listed here. 

OUTLIERS 
An outlier arises when an error amount for an item is significantly larger than the remaining items in 

the stratum (or the frame if the sample is not stratified).  Outliers are not generally a concern if the 

dollar values in the frame are similar or if the frame has been stratified in a reasonable manner.  

When outliers7 are present and not handled through stratification, they have two primary effects:  

(1) outliers worsen the precision of the extrapolation and (2) outliers tend to make the lower limit 

overly conservative (i.e., the lower limit is likely to be lower than it needs to be to reach the target 

confidence level).  These two issues often arise together.  A common alternative to using an 

imprecise point estimate is to use the lower limit.  However, the lower limit is likely to be very small 

or even negative in a sample with an outlier.  When these two effects are taken together, the presence 

of an outlier in a sample can undermine an otherwise well-designed sample. 

The primary method for handling outliers in survey sampling is effective stratification.  Another 

solution is to remove the outliers from the sampling frame, review the items separately, and then add 

the results for the outliers back to any statistical estimates.   

A detailed discussion of the many available methods for detecting outliers is beyond the scope of this 

toolkit.  A simple approach to assessing whether outliers may require further review is described 

below: 

1. Pull a draft sample using a tentative design. 

2. If the potential outlier is not selected, then replace the largest selected transaction with the 

potential outlier. 

3. Estimate the total paid amount in the frame using the paid amounts in the draft random 

sample.  (This is not a review of the sample.  Rather, it is using the paid amounts or some 

other value that is thought to track potential error amounts.) 

4. If the precision of the resulting estimate is reasonable, then the risk associated with the outlier 

is likely low.  

5. Regardless of the result, discard the draft sample.  

MISSING DATA: IRRELEVANT VERSUS IRRESOLVABLE SAMPLE ITEMS 
Sometimes a sample contains items that are not relevant to the objective of the sample or are relevant 

but cannot be resolved as correct or in error.  The best approach for handling these types of items 

depends on how the results will be used and the exact reason the sample item cannot be resolved.  

Given the complexity of the area, this section will provide only a short introduction to the topic.  

For the purpose of calculating overpayment totals, irrelevant items are similar to items that are correct 

(i.e., both represent items that have no recoverable overpayment associated with them).  The situation 

                                                            
7 This discussion assumes that the outlier is a very large positive error.  If very large positive and negative errors are 
possible, then the upper and lower limits of a standard confidence interval may be unreliable. 
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is more complicated when the goal is to calculate a dollar or count error rate out of relevant items in 

the frame rather than the frame as a whole.  A statistician will be able to calculate these rates but 

needs to be alerted to the issue. 

As an example of this situation, suppose investigators are interested in a potential fraud committed by 

a specific nurse at a clinic.  The investigators pull claims related to that nurse; however, once they 

start reviewing their sample, they find that they did not account for the days that the nurse was not in 

the office.  The claims handled by the other nurses are not relevant to the investigation of the target 

nurse.  When calculating the total overpayment for the target nurse, the claims associated with all the 

other nurses can be treated as having $0 in overpayments for the target nurse.  This coding reflects the 

actual liability for the target nurse for these claims.  

The solution is not as straightforward when calculating the error rate.  Suppose that a statistician 

estimates that the nurse submitted $50,000 in false claims out of $100,000 in claims paid in the 

frame.  A simple yet incorrect error rate calculation would be 50 percent (i.e., 50,000/100,000).  

However, this approach would underestimate the error rate, because it would treat claims from other 

nurses as though they were from the target nurse.  A statistician could calculate an adjusted error rate 

that applies only to the relevant claims.  The specific nature of this calculation is beyond the scope of 

this toolkit. 

Unresolvable claims are relevant claims that cannot be identified as correct or incorrect.  There are no 

easy solutions for these types of claims.  For example, suppose that all of the claims are for the target 

nurse but that half of the claims are missing key documentation because of a flood the previous week.  

Further suppose that the lack of documentation alone is not sufficient to show the claims to be in 

error.  In the example of the irrelevant claims, we were able to calculate an unbiased overpayment 

estimate by treating the claims from the other nurses as having $0 in overpayment.  This approach 

may be viable for unresolvable claims, but it could substantially understate the amount of fraud 

present.  Conversely, one cannot necessarily assume the claims with lost documentation are the same 

as claims that can be reviewed.  Such an assumption would raise both legal and technical questions.  

Because there is no easy answer in these cases, careful collaboration with a statistician is critical. 

SPARES (Sample Review Step Description) 
A spare is an extra sample item that is reviewed in the place of one of the original sample items.  

Those new to statistics often believe that spares can help increase the estimated error totals calculated 

from a sample.  In fact, the primary use of spares is to improve the precision of the sample in 

response to the identification of irrelevant or irresolvable sample items.  For this limited gain, the cost 

can be a design that is more difficult to defend, implement, and explain.  A statistician may be able to 

identify alternative methods to handle potential missing or irresolvable items that are technically 

sound and avoid the difficulties associated with using spares.  

STRATIFICATION (Sample Design Step Description) 

General Information 
Stratification involves the separation of the frame into separate non-overlapping parts and the 

selection of a fixed number of sample items from each part.8  A general survey of the topic can be 

found on pages 180 through 206 in the GAO sampling guide.  In a simple example, a provider has 

three facilities and a team wishes to review transactions at each facility to make one overall 

                                                            
8 For the stratification to be valid, each item in the frame can appear in only one stratum. 

http://www.gao.gov/assets/80/76112.pdf
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overpayment estimate.  The team could split the provider’s transactions into three strata (one stratum 

for each facility) and select 50 transactions from each stratum. 

Stratified designs have several potential advantages: 

 By grouping items that are similar, a stratified design may be more precise than a simple 

random sample with the same sample size.  For example, suppose a frame contains both 

managed care and fee-for-service transactions.  The dollar amounts and error rates between 

these groups may be very different.  Stratifying by claim type would keep these differences 

from harming the precision of the sample. 

 If the sample sizes for the individual strata are large enough, then a stratified sample makes it 

easier to calculate separate estimates for the individual stratum.  When planning to calculate 

an estimate for an individual stratum, the sample size for that stratum should be handled in the 

same way it would with a simple random sample. 

 Stratification allows a team to focus on small areas (e.g., a small, high-risk office location) 

that may not otherwise be covered by a random sample.  A caveat to this approach is that 

over-representing a small area will tend to result in a less precise estimate.  

 It may be easier to explain the results if certain types of claims are kept separate.  For 

example, suppose that only one of the three facilities in the above example has any 

overpayments.  With a simple random sample, one could incorrectly believe that the 

overpayment findings for the problematic facility are also being applied to the facilities 

without any overpayments.  A similar issue could arise if a frame includes two very different 

types of durable medical equipment.  

Despite these advantages, there are some limitations to stratified designs: 

 Designing and implementing a stratified sample requires additional care and expertise. 

 An ineffective stratified design may actually be less precise than a simple random sample of 

the same size. 

 On technical grounds, stratified designs are generally just as supportable as simple random 

samples.  However, opposing parties may take advantage of the unintuitive nature of statistics 

and the increased complexity of stratification to cast doubt on a stratified design; even if these 

challenges are invalid, they could be seen as persuasive to a jury. 

An efficient stratified design can certainly improve the precision of an estimate.  The next sections 

provide general guidance on how to implement an efficient stratified design. 

Choice of Stratification Variable 
All else being equal, strata should be selected so that the amounts being measured (e.g., 

overpayments) differ as little as possible within each stratum.  Common choices for strata may 

include paid amount, service code, location, and time.  

Choice of the Number of Strata 
There are diminishing improvements in precision for each additional stratum added to a sample.  As 

Cochran points out in Sampling Techniques, studies have shown minimal gains in precision beyond 

six strata.  Adding more strata will tend to improve the precision but will also increase the complexity 

of a design and may require more resources.   
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While it is possible to construct a valid design with as few as two sample items in each stratum, small 

stratum sample sizes (e.g., fewer than 30) can be difficult to defend for both practical and technical 

reasons.  

Choice of the Strata Boundaries 
Basing stratification on a continuous variable (e.g., a dollar value rather than a location) requires 

selecting strata boundaries.  There are several advanced methods for setting strata boundaries.  These 

methods are not included in RAT-STATS but may be available in other statistical software packages.  

One simple approach is to construct strata that contain an equal number of items.  This approach 

helps avoid designs that are unnecessarily unbalanced but does not in any way guarantee optimal 

efficiency.  A more detailed discussion of this topic is outside the scope of this toolkit. 

If strata are defined based on categories (e.g., service codes), then grouping categories together may 

simplify the design.  For example, suppose there are 100 different codes within the sampling frame, 

but 3 of these codes are considered to be high risk.  It would likely be impractical to stratify by code 

and create 100 different strata.  Instead, it may be easier to place the 3 high-risk codes into their own 

stratum and then group the remaining 97 codes into a small number of combined strata.  

Allocating Samples 
Once the frame has been broken into separate strata, the next decision is how many sample items to 

pull from each stratum.  This is described in more detail below. 

Option 1 — Proportional allocation 

The easiest way to allocate sample items across strata is to set the sample size in each stratum so that 

it is proportional to the number of items within the frame.  For example, suppose there is a frame with 

1,000 records that is split into 3 strata of 200, 300, and 500 records.  For a sample of 200, the 

proportional allocation would be calculated as (200/1,000) × 200 = 40 items for the first stratum, 

(300/1,000) × 200 = 60 items for the second stratum, and (500/1,000) × 200 = 100 items for the third 

stratum.  The benefit of this approach is that the design will almost always work as well or better than 

a simple random sample of the same size.  The disadvantage is that this approach may not be as 

precise as methods that emphasize higher impact strata. 

Option 2 — Convenience allocation 

In some cases, the sample items will be allocated for reasons other than statistical efficiency.  For 

example, the review may have dual goals of calculating an overall overpayment amount for a 

provider and providing estimates for three separate offices.  If one of the offices is very small, then 

pulling enough sample items to calculate an estimate for the smaller office may result in a less precise 

overall estimate.  The key point is that allocating the sample for convenience or some other secondary 

goal may result in a less precise overall estimate than pulling a simple random sample of the same 

overall size.  

Option 3 — Neyman allocation 

A Neyman allocation leverages knowledge about the distribution of error amounts in the sampling 

frame to improve the efficiency of the sample design.  However, this method may perform worse than 

proportional allocation if one’s understanding of the sampling frame is incorrect.  This allocation 

method is included in RAT-STATS and many other common statistical packages.   

The explanation below summarizes the RAT-STATS input fields needed to implement the method. 

Many other statistical packages have similar tools. 

Number of strata — Enter the planned number of strata in this field as shown in Figure 3. 
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Figure 3 

 

Confidence level—The confidence level represents the expected percentage of time that the 

calculated confidence interval will contain the target population quantity.  The higher the confidence 

level, the larger the sample size needed. 

Precision—This measure represents the maximum width of a confidence interval one would be 

willing to accept.  For example, if the estimate is 1,000, then a 10-percent precision would arise from 

a confidence interval ranging from 900 to 1,100.  The smaller the precision, the larger the sample size 

needed.   

After entering the necessary information and clicking OK, a new screen will appear that will ask 

about three quantities for each of the selected strata (the estimated mean, the estimated standard 

deviation, and the estimated universe size).  This screen requires knowledge about the unknown 

distribution of error amounts.  Because this distribution of error amounts is unknown, one must use 

the available information.  One approach is to use the results of a previous sample in a similar area.  

Another approach is to select and review a small probe sample from the sampling frame.  There are 

other approaches as well, but all approaches require either a reasonably good understanding of the 

data or significant technical expertise as shown in Figure 4. 
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Figure 4 

 

Stratum Name—This field is merely a label and can be given any name one desires. 

Estimated mean—For whatever quantity being measured (e.g., an overpayment), one needs to 

provide an approximate value for the average of that quantity for the given stratum. 

Estimated standard deviation—The same as above, but now one needs to enter an approximate value 

for the standard deviation. 

Estimated universe size—In practice, this quantity is not an estimate but rather the total number of 

items within the given stratum. 
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Appendix H: A Selection of Resources 
This section includes resources that may be useful to explore to learn more about statistical sampling.   

The list is by no means exhaustive.  These resources cover the basics of statistical sampling but do 

not provide information about more complex methods.   

 U.S. General Accounting Office, Program Evaluation and Methodology Division.  1992.  

Using Statistical Sampling.  GAO/PEMD-10.1.6. 

 

This is a good general summary of the basic principles behind survey sampling.  In addition, it 

introduces a wide range of more complex methods, such as regression estimation and 

acceptance sampling.  This is one of the more easily understandable resources about sampling 

available.  

 

 Centers for Medicare & Medicaid Services.  2016.  Medicare Program Integrity Manual.  

Pub. No. 100-08, chap. 8.  

 

This publication outlines the steps required for extrapolations performed by various Medicare 

program integrity contractors.  Although it does not apply to MFCUs, it contains useful tips 

about designing robust and defensible samples.  

 

 Cochran, William G.  1977.  Sampling Techniques, 3rd edition.  New York: John Wiley & 

Sons; Kish, Leslie.  1995.  Survey Sampling, 3rd edition (rev.).  New York: John Wiley & 

Sons.  

 

Sampling Techniques is one of the seminal textbooks on survey sampling.  While additional 

methods have been developed since the publication of Cochran’s classic textbook, the proofs 

outlined in Sampling Techniques are just as valid today as when they were initially written.  

Kish’s Survey Sampling is similar in coverage and scope.  Originally published in 1965, it has 

been updated more recently than Sampling Techniques.  Both textbooks are more technical 

than the other resources on this list, but they are still invaluable tools for understanding how 

standard sampling methods work.  

 

 Levy, Paul S., and Stanley Lemeshow.  2008.  Sampling of Populations: Methods and 

Applications, 4th edition.  New York: John Wiley & Sons; Rao, Poduri S.R.S.  2000.  

Sampling Methodologies with Applications.  London and New York: Chapman & Hall/CRC 

Press; Thompson, Steven K.  2012.  Sampling, 3rd edition.  New York: John Wiley & Sons.  

  

These references are just three examples of more recent sampling textbooks that provide 

introductions to sampling methods.  Sampling of Populations has a greater emphasis on 

examples than mathematical proofs.  Sampling Methodologies with Applications contains the 

most detailed information on nonresponse and nonparametric methods.  Sampling has the 

most extensive coverage of adaptive designs and network sampling.   
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Medicare Contractors Were Not Consistent in How 
They Reviewed Extrapolated Overpayments in the 
Provider Appeals Process 

What OIG Found  
Although MACs and QICs generally reviewed appealed extrapolated 
overpayments in a manner that conforms with existing CMS requirements, 
CMS did not always provide sufficient guidance and oversight to ensure that 
these reviews were performed in a consistent manner.  The most significant 
inconsistency we identified involved the use of a type of simulation testing  
that was performed only by a subset of contractors.  The test was associated 
with at least $42 million in extrapolated overpayments that were overturned 
in fiscal years 2017 and 2018.  If CMS did not intend that the contractors use 
this procedure, these extrapolations should not have been overturned.  
Conversely, if CMS intended that contractors use this procedure, it is possible 
that other extrapolations should have been overturned but were not.  In 
addition, CMS’s ability to provide oversight over the extrapolation review 
process was limited because of data reliability issues in the Medicare Appeals 
System (MAS).  Of the 39 appeals cases we reviewed that were listed in the 
MAS as involving extrapolation, 19 cases did not actually involve statistical 
sampling.  Improving the accuracy of the information in the MAS would 
potentially assist CMS with ensuring that extrapolated overpayments are 
reviewed by the MACs and QICs in a consistent manner. 

What OIG Recommends and CMS Comments  
We recommend that CMS: (1) provide additional guidance to contractors to 
ensure reasonable consistency in procedures used to review extrapolated 
overpayments during the first two levels of the Medicare Parts A and B 
appeals process; (2) take steps to identify and resolve discrepancies in the 
procedures contractors use to review extrapolations during the appeals 
process; (3) provide guidance regarding the organization of extrapolation-
related files that must be submitted in response to a provider appeal; (4) 
improve system controls to reduce the risk of contractors incorrectly marking 
the extrapolation flag field in the MAS; and (5) update the information in the 
MAS to accurately reflect extrapolation amounts challenged as part of an 
appeal, whether the extrapolation was reviewed by a contractor, and the 
outcome of any extrapolation review. 

In written comments on our draft report, CMS concurred with our 
recommendations and described the actions that it has taken or plans to take 
to address them.  

 

Why OIG Did This Audit  
When an overpayment is identified in 
Medicare Part A or Part B, providers 
have the right to contest the 
overpayment amount using the 
Medicare administrative appeals 
process.  If a statistical estimate of an 
overpayment (an extrapolated 
overpayment) is overturned during 
the administrative appeals process, 
then the provider is liable for the 
overpayment identified in the sample 
but not the extrapolated amount.  
Given the large difference between 
overpayment amounts in the sample 
and extrapolated amounts, it is 
critical that the process for reviewing 
extrapolations during an appeal is fair 
and reasonably consistent.  In the 
first and second levels of the appeals 
process, such extrapolated 
overpayments are reviewed by 
Medicare administrative contractors 
(MACs) and qualified independent 
contractors (QICs), respectively. 
 
Our objective was to determine 
whether the Centers for Medicare  
& Medicaid Services (CMS) ensured 
that MACs and QICs reviewed 
appealed extrapolated overpayments 
consistently and in a manner that 
conforms with existing CMS 
requirements. 
 

How OIG Did This Audit 
We surveyed the contractors about 
their processes for reviewing 
extrapolated overpayments.  In 
addition, we interviewed the 
statistical groups at three contractors 
about their experiences with the 
appeals process.  We audited three 
separate nonstatistical samples of 
appeals cases.  

 
The full report can be found at https://oig.hhs.gov/oas/reports/region5/51800024.asp.  

https://oig.hhs.gov/oas/reports/region5/51800024.asp
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INTRODUCTION 
 
WHY WE DID THIS AUDIT 
 
Providers have the right to contest assessments of Medicare Parts A and B overpayments, 
whether actual overpayments or extrapolated overpayments, using the administrative appeals 
process outlined in section 1869 of the Social Security Act (the Act) and 42 CFR part 405, 
subpart I.  Providers can challenge overpayment assessments on appeal for several reasons, 
such as asserting incorrect coverage and medical necessity determinations, as well as alleging 
that statistical sampling and overpayment estimation was done improperly.  If statistical 
sampling and overpayment estimation methodology are successfully challenged during the 
administrative appeals process, the provider may be liable for the actual overpayment 
identified in the sample but not the extrapolated amount.  Given the oftentimes large 
difference between an actual overpayment (limited to the sample) and an extrapolated 
overpayment (projected from the sample), it is critical that the process for reviewing 
extrapolations within the administrative appeals process be fair and reasonably consistent.  In 
the first and second levels of the appeals process, such extrapolated overpayments are 
reviewed by Medicare administrative contractors (MACs) and qualified independent 
contractors (QICs), respectively.  
 
OBJECTIVE 
 
Our objective was to determine whether the Centers for Medicare & Medicaid Services (CMS) 
ensured that MACs and QICs reviewed appealed extrapolated overpayments consistently and in 
a manner that conforms with existing CMS requirements.  
 
BACKGROUND 
 
The Medicare Program  
 
Medicare provides health insurance for people aged 65 years and older, people with 
disabilities, and people with permanent kidney disease.  Medicare Part A provides inpatient 
hospital insurance benefits and coverage for extended care services for patients after 
discharge.  Medicare Part B provides supplementary insurance for medical and other health 
services, including coverage of outpatient hospital services.  CMS administers the Medicare 
program.  
 
The Act states that “no payment may be made under part A or part B for any expenses incurred 
for items or services which . . . are not reasonable and necessary for diagnosis or treatment of 
illness or injury or to improve the functioning of a malformed body member.”1  Medicare 

                                                 
1 The Act § 1862(a)(1)(A). 
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providers must maintain the information necessary to support their claims.2  The U.S. 
Department of Health and Human Services (HHS) estimated that $31.6 billion in Medicare Parts 
A and B fee-for-service claims in Federal fiscal year 2018 were improper.  This total represents 
one of the largest sources of improper payments within the Federal Government.   
 
Statistical Sampling and Extrapolated Overpayments  
 
The Federal Government relies on a diverse set of tools to help ensure the recovery of 
improper payments.  One such tool is a postpayment claim review in which one or more claims 
are examined to determine whether they comply with Medicare requirements.  Due to the high 
volume of Medicare payments, CMS sometimes uses postpayment claim review in conjunction 
with statistical sampling to identify and recover overpayments made by the Federal 
Government to providers.   
 
Sampling involves selecting and reviewing a subset of claims from a larger population to make a 
total overpayment determination for all claims in that population.  Chapter 8, section 8.4, of 
the Medicare Program Integrity Manual (PIM) contains specific requirements that program 
integrity contractors3 must follow when using sampling to determine overpayments.  During 
our audit period, section 8.4 and all of its subsections were the same as when originally 
published in the Medicare Program Integrity Transmittal 377/Change Request 6560 (issued May 
27,2011; effective June 28, 2011), until amended by Medicare Program Integrity Transmittal 
828/Change Request 10067 (issued Sept. 28, 2018; effective Jan. 2, 2019).    
 
Chapter 8, section 8.4.1.3 (Rev. 377) of the PIM states that the major steps in conducting 
statistical sampling are: 
  

(1) selecting the provider or supplier; 
  

(2) selecting the period to be reviewed;  
 

(3) defining the universe, the sampling unit, and the sampling frame; 
  

(4) designing the sampling plan and selecting the sample; 
  

(5) reviewing each of the sampling units and determining whether there was an 
overpayment or an underpayment; and  

                                                 
2 42 CFR § 424.5(a)(6). 

 
3 CMS has contracted with different entities over the years to identify and collect overpayments, including 
recovery audit contractors, MACs, the supplemental Medicare review contractor, unified program integrity 
contractors (UPICs), zone program integrity contractors, and program safeguard contractors.  For the purposes of 
this report, we refer to any Medicare contractor identifying overpayments using sampling and extrapolation under 
the requirements of the PIM as a “program integrity contractor.”  
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(6) estimating the overpayment, as applicable.4 
 
Transmittal 828/Change Request 10067 added the requirements that the program integrity 
contractor assess whether the sample size is appropriate for the method used and whether the 
selected statistical methodology is appropriate given the distribution of paid amounts in the 
sampling frame.  Both versions of the PIM also place restrictions on when program integrity 
contractors may use statistical sampling for overpayment estimation and require that program 
integrity contractors consult with a statistical expert.5  (See Figure 1 for an example of a 
program integrity contractor’s sampling methodology.) 
 

Figure 1: Sampling Methodology Example 
 
A program integrity contractor obtained 127,000 claim lines for a selected service provided by a 
selected provider during the audit period.  The PIM refers to this file as the “universe.”  The 
program integrity contractor grouped the claim lines by beneficiary identification number and 
date of service.  These groups of claim lines are known as sampling units, or sample items.  The 
list of all sampling units is known as the sampling frame.  The sampling frame in this audit 
contained 64,000 sampling units.  The program integrity contractor used statistical software to 
select 30 sampling units from the sampling frame and it found that the provider was overpaid 
$4,700 for these sampling units.  The program integrity contractor used the sample results to 
estimate that the provider was overpaid at least $7 million for claim lines associated with the 
sampling frame. 

 
Medicare Parts A and B Fee-for-Service Appeals Process 
 
When CMS determines that a provider received an overpayment, the provider has the right to 
appeal the determination.  At the first level of appeal, the MAC that originally processed the 
claim reviews the overpayment determination and any sampling methods applied.  If the 
provider disagrees with the redetermination by the MAC, the provider may appeal any portion 
of the MAC review to the QIC.  The QIC review, referred to as a “reconsideration,” is performed 
without deference to the redetermination by the MAC.  After the QIC review, the provider may 
further appeal the reconsideration to an Administrative Law Judge, the Medicare Appeals 
Council, and Federal court.6  This audit focuses on the first two levels of the appeals process, 
redetermination and reconsideration.  We use the term “appellate contractors” to refer to the 
MAC and QIC performing their roles as appellate adjudicators in the first and second levels of 
Medicare appeals. 
 
                                                 
4 These steps were substantively unchanged by Transmittal 828/Change Request 10067. 

 
5 PIM, chapter 8, §§ 8.4.1.4 and 8.4.1.5.  Revisions 377 and 828 contained these requirements, but CMS was more 
prescriptive in Revision 828. 

 
6 Section 1869 of the Act and 42 CFR part 405, subpart I. 
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Appeal of Extrapolated Overpayments  
 
When a program integrity contractor identifies an overpayment through statistical sampling 
and extrapolation, the provider may challenge the application of Medicare requirements (e.g., 
coverage requirements), the statistical methodology that the program integrity contractor used 
to estimate the overpayment in the sampling frame, or both.  This audit focuses on the 
methodology challenges rather than challenges of individual claim determinations. 
 
If an overpayment (a sample claim) is overturned during the administrative appeals process, 
then the extrapolated overpayment is recalculated given the updated sample results.  The 
provider is liable for the revised extrapolated amount.  In contrast, if the provider successfully 
challenges the statistical methodology, the provider is liable only for the overpayment amounts 
identified in the sample.  For extrapolations calculated by program integrity contractors, the 
statistical methods are reviewed against the sampling criteria outlined in the version of the PIM 
in effect at the time the extrapolation was made. 
 
During the first two levels of appeal, the MAC’s or QIC’s statistical expert assessing the validity 
of the program integrity contractor’s extrapolated overpayment will consider any arguments 
submitted by the provider.  The PIM states that a sample is valid if the program integrity 
contractor properly defines the universe, sampling frame, and sampling unit; uses proper 
randomization; accurately measures the variables of interest; and uses the correct formulas for 
estimation.7  However, even if a program integrity contractor follows these requirements, the 
extrapolated overpayment can still be overturned if documentation is not available supporting 
that these requirements were met or if the program integrity contractor fails to meet certain 
administrative requirements in the PIM.  If statistical sampling and overpayment estimation 
methodology are found to be invalid on appeal, the provider may be liable for the actual 
overpayment identified in the sample but not the extrapolated amount.8   
 
Extrapolation reviews at the QIC level are guided by the specific protocol published by CMS in 
Appendix B of the QIC Manual.  This protocol lists the review steps necessary to verify that the 
program integrity contractor’s extrapolated overpayment complies with the PIM.  Currently, no 
similar unifying guidance other than the PIM exists for the MAC level of review.   
 
The Primary Medicare System for Tracking Parts A and B Appeals Case Information 
 
The Medicare Appeals System (MAS) is an appeal processing system that allows submitted 
documentation to be stored and shared more easily by the entities processing the different 
levels of appeals.  MAS is the system of record for MAC-level appeals of Part A claims and all 
QIC-level appeals.  MAC-level appeals of Part B data are not included.  The system includes an 

                                                 
7 PIM, chapter 8, § 8.4.2. 

 
8 PIM, chapter 8, § 8.4.9. 
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“extrapolation flag” field, which indicates for each appeals case whether the amount appealed 
is based on the overpayment identified in the sample or an extrapolated overpayment amount.  
 
HOW WE CONDUCTED THIS AUDIT 
 
Our audit covered Medicare appellate contractor reviews of extrapolated overpayments that 
occurred from January 1, 2016, through January 31, 2019 (audit period), as part of the 
Medicare fee-for-service appeals process.  Seven MACs and two QICs performed these reviews.   
 
We requested and obtained information from the MACs and QICs about their processes for 
reviewing extrapolated overpayments.   
 
In addition, we interviewed statistical experts at three program integrity contractors9 to learn 
more about how their extrapolated overpayments were reviewed by the MACs and QICs during 
the appeals process.  
 
We audited three separate samples of appeals cases.  
 

• We audited documentation provided by the program integrity contractors for 10 cases 
in which $42 million in extrapolated overpayments were overturned on appeal.  The 
documentation for each sample item included the decision letter from the MAC or QIC 
statistical expert that overturned the extrapolated overpayment.  We used this sample 
to identify common reasons that extrapolated overpayments were overturned.  
 

• We audited documentation provided by the MACs and QICs for 19 cases in which 
appellants challenged the sampling and extrapolation methodology used by the 
program integrity contractor without regard for whether the methodology was 
affirmed or overturned on appeal.  The documentation for this sample included all case 
files that the MAC or QIC had concerning the review of the extrapolated overpayment.  
We used this sample to identify any inconsistencies in the procedures for reviewing 
extrapolated overpayments.  
 

• We audited responses provided by the MACs and QICs concerning the status of 39 
cases identified in the MAS as involving extrapolated overpayments.  We used this 
sample to determine the accuracy of the MAS field that flags whether cases involve 
extrapolated overpayments. 

 
We did not audit the overall internal control structure of CMS or its contractors.  Rather, we 
limited our audit of internal controls to those applicable to ensuring consistency in the review 
of extrapolations during the first two levels of the Medicare fee-for-service appeals process.   

                                                 
9 The program integrity contractors were SafeGuard Services LLC, AdvanceMed, and Qlarant.  
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We conducted this performance audit in accordance with generally accepted government 
auditing standards.  Those standards require that we plan and perform the audit to obtain 
sufficient, appropriate evidence to provide a reasonable basis for our findings and conclusions 
based on our audit objectives.  We believe that the evidence obtained provides a reasonable 
basis for our findings and conclusions based on our audit objectives. 
 
Appendix A contains the details of our audit scope and methodology, Appendix B describes how 
we selected our three nonstatistical samples, Appendix C contains a list of related OIG reports 
on the Medicare fee-for-service appeals process, and Appendix D contains criteria related to 
our audit. 
 

FINDINGS 
 

Although MACs and QICs generally reviewed appealed extrapolated overpayments in a manner 
that conforms with existing CMS requirements, CMS did not always provide sufficient guidance 
and oversight to ensure that these reviews were performed in a consistent manner.  The most 
significant inconsistency we identified involved the use of a type of simulation testing10 that 
was performed only by a subset of appellate contractors.  The test was associated with at least 
$42 million in extrapolated overpayments that were overturned in fiscal years 2017 and 2018.  
If CMS did not intend that the appellate contractors use this procedure, these extrapolations 
should not have been overturned.  Conversely, if CMS intended that appellate contractors use 
this procedure, it is possible that other extrapolations should have been overturned but were 
not.   

 
In addition, CMS’s ability to provide oversight over the extrapolation review process was limited 
because of data reliability issues in the MAS.  Of the 39 appeals cases we reviewed that were 
listed in the MAS as involving extrapolation, 19 did not actually involve extrapolated 
overpayments.  Improving the accuracy of the information in the MAS would potentially assist 
CMS with ensuring that extrapolated overpayments are reviewed by the MACs and QICs in a 
consistent manner.  
 
MEDICARE APPELLATE CONTRACTORS GENERALLY CONFORMED WITH REQUIREMENTS BUT 
WERE NOT ENTIRELY CONSISTENT IN HOW THEY PERFORMED THEIR REVIEWS  
 
Federal Requirements 
 
CMS has established requirements that program integrity contractors must follow to identify 
overpayments based on extrapolation.  When a provider appeals an overpayment, MACs and 
QICs determine whether the program integrity contractors adhered to those standards. 
  

                                                 
10 Reviewers used the specific simulation test referenced here to provide information about whether the lower 
limit for a given sampling design was likely to achieve the target confidence level.   
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CMS has provided additional instruction to QICs in Appendix B of the QIC Manual regarding 
how the QICs should review any appeals cases that involve extrapolations.  These instructions 
outlined a series of specific checks that the QICs must perform when reviewing extrapolated 
overpayments.  Beyond CMS guidance, Federal law requires QICs to monitor their own 
decisions for consistency.11  In addition, the Secretary of HHS is required to report to Congress 
an analysis of any inconsistent determinations made by QICs.12  
 
CMS does not mandate specific steps or tests MACs must use when determining the validity of 
program integrity contractor projected overpayment determinations. 
 
Appellate Contractors Used Different Procedures To Review Extrapolated Overpayments 
 
The six MACs13 and two QICs that reviewed extrapolated overpayments during our audit period 
performed the following procedures: (1) verified the universe definition, (2) replicated the 
sample using the random seed number,14 (3) verified the match between the sample results 
and the original sample list, (4) replicated the overpayment estimate calculation, (5) verified the 
definition and implementation of the sampling unit, (6) verified how the strata are defined and 
implemented, and (7) reviewed any comments from the provider. 15 
 
We identified eight procedures that were not performed consistently across the six MACs and 
two QICs.16  
 

• Seven of the eight contractors determined whether the construction of the sampling 
frame could be replicated. 
  

                                                 
11 Section 1869(c)(3)(H) of the Act.  (“Each qualified independent contractor shall monitor its decisions with respect 
to reconsiderations to ensure the consistency of such decisions with respect to requests for reconsideration of 
similar or related matters.”). 

  
12 Section 1869(e)(4)(A) of the Act. 

 
13 We did not include one particular MAC in this analysis because the extrapolated overpayment that it reviewed 
during the audit period was not calculated by a program integrity contractor.  

 
14 The random seed number represents the starting point for a random number generator and allows the user to 
replicate a previously drawn set of random numbers. 

 
15 We determined whether the MACs and QICs performed the review procedures but not whether the MACs and 
QICs interpreted the results of the review steps in a similar manner. 

 
16 For each instance for which we identified that a review procedure was not performed, we gave the MAC or QIC 
an opportunity to confirm that it did not perform the procedure or to provide additional evidence that it did 
perform the procedure. 
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• Three of the eight contractors reviewed whether the coverage of the lower limit likely 
met the 90-percent confidence level.17 
  

• Seven of the eight contractors reviewed how the sample size was determined; one of 
the seven contractors started reviewing sample size determination after CMS updated 
the PIM. 

 

• Seven of the eight contractors determined whether the sampling unit was uniquely 
identified. 

 

• Six of the eight contractors reviewed the reason that sampling was used; one of the six 
contractors started reviewing the reason that sampling was used after CMS updated the 
PIM. 

 

• Seven of the eight contractors determined whether the universe contained any denied 
or $0 paid sampling units. 

 

• Four of the eight contractors reviewed an extrapolation only if the provider requested 
the review. 

 

• Four of the eight contractors determined whether the statistician who approved the 
sampling methodology had sufficient experience; one of the four contractors started 
reviewing the approving statistician’s experience after CMS updated the PIM. 
 

We are not suggesting that the MACs and QICs that did not perform all of the above tests were 
using incorrect review procedures.  The list is meant to highlight differences between review 
processes rather than deviations from CMS criteria or statistical best practices.  
 
Other than the simulation test that is described in the next section, we did not identify any 
examples of MACs or QICs overturning extrapolated overpayments using a procedure not 
currently performed by all MACs and QICs.  One reason for this result is that some of the issues 
identified by the MACs and QICs were not considered sufficient to overturn the extrapolated 
overpayment.18 
 
We also found that the program integrity contractors differed in how they organized the files 
they submitted to the MACs and QICs.  The PIM lists what documents CMS requires for the 
appeals process, but it does not provide guidance on how these documents should be 

                                                 
17 This step is referred to elsewhere in the report as “simulation testing” and is described in more detail in the next 
section.  

 
18 PIM, chapter 8, § 8.4.1.1 (Rev. 828; effective Jan. 2, 2019) states that the “[f]ailure by a contractor to follow one 
or more of the requirements contained herein does not necessarily affect the validity of the statistical sampling 
that was conducted or the projection of the overpayment.” 
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organized.  MACs and QICs reported that differences in how program integrity contractors 
organize files make reviewing extrapolated overpayments in a timely manner difficult.  
Likewise, a program integrity contractor who had taken over the work of another program 
integrity contractor noted that it had difficulty handling extrapolation-related files that it 
obtained from the other program integrity contractor because of differences in how the files 
were labeled and organized.   
 
Appellate Contractors Differed in Whether They Used Simulation Testing To Review  
Extrapolated Overpayments 
 
The PIM states that “in most situations, the lower limit of a one-sided 90-percent confidence 
interval shall be used as the amount of overpayment to be demanded for recovery from the 
provider or supplier.”19  The extrapolated overpayment that results from this approach is 
designed to be less than the actual amount overpaid to the provider 90 percent of the time.  
For technical reasons, the lower limit will not always meet this target.  The actual percent of the 
time that the lower limit will be less than the actual overpayment amount is known as the 
coverage of the lower limit.  Higher coverage is more conservative because it means that if the 
sample were repeated many times, the lower limit would be less than the actual overpayment 
more often.  The opposite is true as well.  A sample is less conservative if it provides lower 
coverage.  
 
Exact testing of the coverage of the lower limit is not possible because it requires identifying 
the actual overpayment amounts for all of the items in the sampling frame.  One alternative 
approach is to use the paid amounts in the sampling frame to simulate what the overpayment 
amounts in the sampling frame might look like.  The simulated overpayment amounts can then 
be used to examine the potential coverage of the lower limit.   
 
One MAC performed this type of simulation testing for all extrapolation reviews, and two MACs 
recently changed their policies to include simulation testing for sample designs that are not well 
supported by the program integrity contractor.  In contrast, both QICs and three MACs20 did not 
perform simulation testing and had no plans to start using it in the future.  
 
Figure 2 (next page) gives an example of how a simulation test is used in the context of a 
provider appeal. 
 
 
 
 

                                                 
19 PIM, chapter 8, § 8.4.5.1 (Rev. 377; Eff. 06-28-11).  In Revision 828 (Eff. 01-02-19), CMS replaced “shall” with 
“should.”  

 
20 We did not include one of the MACs in this analysis because it did not review any extrapolated overpayments 
during the audit period. 
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Figure 2: Example of a Decision Relying on Simulation Testing 
 
A program integrity contractor selected a stratified random sample of 55 paid claims, which it 
used to identify an extrapolated overpayment of $6 million.  This $6 million is a lower limit that 
is designed to be less than the actual amount overpaid to the provider 90 percent of the time.  
The provider appealed, and the MAC’s statistician used a series of simulations to test whether 
the program integrity contractor’s sample design ensured that the lower limit would meet the 
90-percent target.  For high error rates, the statistician concluded that the program integrity 
contractor’s extrapolated overpayment would be less than the actual overpayment amount 
about 85 percent of the time, which the statistician found to be too far from the 90-percent 
target.  On the basis of this evidence, the MAC overturned the extrapolation, reducing the 
amount the provider was required to repay from $6 million to less than $220,000.21  

 
The decision to use simulation testing had a substantial effect on the extrapolation review 
process, accounting for $41.5 million of the $42.0 million in overturned extrapolations 
identified in our sample.  CMS did not provide guidance to the appellate contractors about 
when the procedure should be used.  If CMS did not intend that the appellate contractors use 
this procedure, these extrapolations should not have been overturned.  Conversely, if CMS 
intended that contractors use this procedure, it is possible that other extrapolations should 
have been overturned but were not.   
 
Qualified Independent Contractors’ Procedures Generally Complied With Appendix B of the 
QIC Manual 
 
We compared the QICs’ procedures with the CMS requirements outlined in Appendix B of the 
QIC Manual, which contains a checklist of the specific steps QICs must perform when reviewing 
extrapolated overpayments and found that the QICs’ procedures for reviewing extrapolated 
overpayments generally met CMS requirements.  However, one QIC did not test whether there 
were any duplicate sampling units in the frame.  The QIC did not conduct the testing because it 
used an older version of the extrapolation review checklist that did not list the test as a 
requirement. 
 
The Field in the Medicare Appeals System Identifying Appeals Cases With  
Extrapolated Overpayments Was Unreliable 
 
We reviewed 39 appeals cases that the MAS listed as involving extrapolation and found that 19 
of those cases did not involve extrapolated overpayments.  Contractors stated that this 
occurred because system users accidently clicked the extrapolation flag box when entering the 
case data into the MAS.  Improving the accuracy of the information would allow CMS to better 
identify inconsistencies in how extrapolated overpayments are reviewed within the appeals 
process.  The information in the MAS was also limited because it did not contain information 

                                                 
21 The exact monetary impact of the decision is unknown because it depends on the re-extrapolated amount that 
would have been calculated given the appeal results for the individual claims in the sample.  
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regarding whether the extrapolation was challenged as part of the appeal, whether the 
contractor reviewed the extrapolation, or the outcome of any such review.   
 

RECOMMENDATIONS 
 

We recommend that the Centers for Medicare & Medicaid Services:   
 

• provide additional guidance to MACs and QICs to ensure reasonable consistency in 
procedures used to review extrapolated overpayments during the first two levels of the 
Medicare Parts A and B appeals process; 

 

• take steps to identify and resolve discrepancies in the procedures that MACs and QICs 
use to review extrapolations during the appeals process;  

 

• provide guidance to the program integrity contractors regarding the organization of 
extrapolation-related files that must be submitted in response to a provider appeal;  
 

• improve system controls to reduce the risk of MACs and QICs incorrectly marking the 
extrapolation flag field in the MAS; and 

 

• update the information in the MAS to accurately reflect extrapolation amounts 
challenged as part of an appeal, whether the extrapolation was reviewed by a 
contractor, and the outcome of any extrapolation review.    
 

CENTERS FOR MEDICARE & MEDICAID SERVICES COMMENTS AND 
OFFICE OF INSPECTOR GENERAL RESPONSE 

 
In written comments on our draft report, CMS concurred with our recommendations and 
described the actions that it has taken or plans to take to address them.  The actions CMS 
described include: (1) updating its guidance on the use of statistical sampling for overpayment 
estimation and providing training to the MACs and QICs and determining what, if any, 
appropriate next steps are needed; (2) continuing to explore opportunities to identify and 
resolve any future discrepancies in the procedures that the MACs and QICs use to review 
extrapolations during the appeals process; (3) taking OIG’s findings into consideration when 
determining whether more specificity regarding the maintenance of the required 
documentation is necessary; (4) modifying the MAS to reduce the risk of MACs and QICs 
incorrectly marking the extrapolation flag field; and (5) as resources allow, modifying the MAS 
to reflect the extrapolation amounts challenged as part of appeals and whether extrapolations 
are reviewed by a contractor.   
 
CMS’s comments are included in their entirety as Appendix E.   
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We commend CMS for the corrective actions it has taken and plans to implement to address 
our recommendations.  These corrective actions should provide improved consistency for 
appealed extrapolated overpayments and conform with existing CMS requirements. 
 

OTHER MATTERS 
 
OPPORTUNITY TO IMPROVE THE PROCESSING OF APPEALS CASES INVOLVING  
EXTRAPOLATED OVERPAYMENTS 
 
CMS could improve the appeals system if it had the authority to require providers to submit all 
claims involved with an extrapolation under a single appeals case.  When appeals for multiple 
claims from the same statistical sample are submitted independently, CMS has no assurance 
that the changes involving different sample items will be brought together to calculate an 
extrapolated overpayment amount that accounts for the results of all the separate appeals.  
Moreover, the same extrapolation may be reviewed separately for each claim in the sample, 
resulting in potential delays and inconsistent results.  We identified at least one example of an 
extrapolation that was reviewed twice because the provider separately appealed claims from a 
single statistical sample.  The contractor did not have any system for tracking or identifying 
such multiple submissions and identified the issue only by chance when a reviewing statistician 
recognized having seen the appeals case before.   
 
OPPORTUNITY TO IMPROVE CONTRACTOR UNDERSTANDING OF POLICY UPDATES 
 
CMS recently updated the section of the PIM covering overpayments.  The update includes the 
requirement that program integrity contractors determine whether the sample size is 
appropriate and whether any distributional assumptions underlying the sampling approach are 
met.  The MACs and QICs have interpreted these requirements differently.  The MAC that 
previously used simulation testing to identify the coverage of the lower limit stated that it 
planned to continue to use that approach.  Two MACs that previously did not perform 
simulation testing indicated that they would start using such testing if they had concerns about 
a program integrity contractor’s sample design.  Two other MACs, which did not use simulation 
testing, did not plan to change their review procedures.  
 
One QIC planned to add a step to its review to determine whether the program integrity 
contractor could support that its sampling and estimation method was reasonable given the 
distribution of the paid amounts in the sampling frame, but it did not plan to perform any 
simulation testing.  The other QIC indicated that it would defer to the administrative qualified 
independent contractor (AdQIC) regarding any changes.22  CMS stated that the AdQIC did not 
plan to change the QIC Manual in response to the updated PIM. 
 

                                                 
22 The AdQIC is the central manager for all Medicare fee-for-service claim case files appealed to the QIC. 
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In addition, a program integrity contractor requested clarification from CMS on whether 
simulation testing is a necessary part of the sample planning process.  In response, CMS stated 
that it is not generally necessary to perform simulation testing as part of the planning phase if 
the assumptions used to develop the sampling plan are clearly documented.  CMS’s response 
letter was not made available to the other program integrity contractors, and no guidance was 
provided to the MACs and QICs.   
 
As described above, CMS contractors have different interpretations of the updated PIM.  The 
release of the new policy provides an opportunity for CMS to improve the consistency of the 
appeals process so that it is fair to providers regardless of which MAC or QIC the providers’ 
appeals cases fall under. 
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APPENDIX A: AUDIT SCOPE AND METHODOLOGY 
 

SCOPE 
 
Our audit covered the MAC and QIC processes for reviewing extrapolated overpayment 
amounts within the first two levels of the Medicare Parts A and B appeals process from  
January 1, 2016, through January 31, 2019.  For the period January 1, 2016, through  
September 25, 2018, our audit included a sample of appeals cases.  We used a questionnaire to 
obtain additional information about the MAC and QIC processes from September 26, 2018, 
through January 31, 2019.  
 
METHODOLOGY 
 
To accomplish our objective, we: 
 

• reviewed applicable Federal laws, regulations, and CMS guidance; 
 

• gained an understanding of CMS’s process for overseeing the MAC and QIC appeals 
decisions;   
 

• surveyed the MACs and QICs regarding their extrapolation review procedures using a 
questionnaire;  

 

• interviewed 3 integrity contractors and obtained 10 examples from these contractors of 
appeals cases in which an extrapolation was overturned at either the MAC or QIC level; 
 

• extracted 2,114 MAS records associated with appeals cases that were marked as 
involving an extrapolated overpayment and that were decided between January 1, 
2016, and September 25, 2018;  
 

• requested and reviewed QIC and MAC extrapolation review documentation for a 
nonstatistical sample of 19 cases; 

 

• reviewed a nonstatistical sample of 39 records from the MAS to verify the accuracy of 
the MAS field that marks whether cases involve extrapolated overpayments;  

 

• used the sample results to identify and confirm potential inconsistencies between the 
extrapolation review procedures used across the MACs and QICs; and 

 

• discussed the results of our audit with CMS officials. 
 

We conducted this performance audit in accordance with generally accepted government 
auditing standards.  Those standards require that we plan and perform the audit to obtain 
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sufficient, appropriate evidence to provide a reasonable basis for our findings and conclusions 
based on our audit objectives.  We believe that the evidence obtained provides a reasonable 
basis for our findings and conclusions based on our audit objectives.  
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APPENDIX B: DETAILED SAMPLING METHODOLOGY 
 
We reviewed three nonstatistical samples of appeals cases.  
 
For our first sample, we requested that the three unified program integrity contractors 

(UPICs)23 provide any examples they could identify in which an extrapolated overpayment was 
overturned during the first two levels of the appeals process.  In response to this request, the 
UPICs provided 10 examples that fell within the audit period.  We reviewed each example to 
identify the primary reason the extrapolation was overturned. 
 
For our second sample, we obtained a list of 2,114 records from the MAS that were flagged as 
involving an extrapolation and were decided between January 1, 2016, and September 25, 
2018.  From this list, we selected 19 cases by drawing 1 random case from each MAC and QIC 
jurisdiction that had at least 1 case listed in our MAS data extract.  In addition, we judgmentally 
selected 10 cases from providers with a large number of cases within a short time range.  The 
purpose of this latter judgmental sample was to identify situations in which a provider 
separately appealed multiple claims from a single statistical sample.  
 
From these 29 cases, we excluded 20 cases that did not include extrapolations by integrity 
contractors that were within the scope of our audit.24  We identified 20 additional cases as 
potential replacements.  We identified the first 10 potential replacements by selecting 10 cases 
from the MAS; however, these 10 cases were not relevant to the audit, and we excluded them 
from further review.25  The MACs identified the final 10 replacements using their own internal 
records.  In total, as part of the second sample, we selected 49 cases, excluded 30 cases, and 
reviewed the remaining 19 cases.  We used this second sample of 19 cases to identify any 
inconsistencies in the procedures for reviewing extrapolated overpayments. 
 
For our third sample, we examined the accuracy of the field in the MAS that identifies which 
cases involve extrapolated overpayments.  This third sample of 39 cases was a subset of the 49 
cases we selected from the MAS in attempting to identify our second sample.  Therefore, it did 
not include the 10 replacement cases that were identified by the MACs rather than through the 
MAS. 
 
 

                                                 
23 We contacted the UPICs rather than all program integrity contractors because the UPICs produce a majority of 
the extrapolated overpayments that are reviewed in the appeals process. 

 
24 In two cases, the appealed extrapolations were not calculated by a program integrity contractor, in eight cases 
the providers did not challenge the sampling or extrapolation methodology, in one case the claim was no longer 
under the jurisdiction of the selected contractor, and in nine cases the appeal was incorrectly coded in MAS as 
involving an extrapolated overpayment. 

 
25 In all 10 cases, the appeal was incorrectly coded in MAS as involving an extrapolated overpayment. 
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APPENDIX C: RELATED REPORTS 
 

Report Title  Report Number Date Issued 

Medicare Advantage Appeal Outcomes and Audit 
Findings Raise Concerns About Service and Payment 
Denials [a Medicare Part C Review] 

 

 
OEI-09-16-00410 

 
9/25/2018 

The First Level of the Medicare Appeals Process, 
2008–2012: Volume, Outcomes, and Timeliness 
 

 
OEI-01-12-00150 

 
10/2/2013 

Improvements Are Needed at the Administrative Law 
Judge Level of Medicare Appeals 
 

 
OEI-02-10-00340 

 
11/14/2012 

Medicare Administrative Law Judge Hearings Update, 
2007–2008 
 

 
OEI-02-06-00111 

 
1/26/2009 

 
 
 
 
 

https://oig.hhs.gov/oei/reports/oei-09-16-00410.asp
https://oig.hhs.gov/oei/reports/oei-09-16-00410.asp
https://oig.hhs.gov/oei/reports/oei-09-16-00410.asp
https://oig.hhs.gov/oei/reports/oei-01-12-00150.asp
https://oig.hhs.gov/oei/reports/oei-01-12-00150.asp
https://oig.hhs.gov/oei/reports/oei-02-10-00340.asp
https://oig.hhs.gov/oei/reports/oei-02-10-00340.asp
https://oig.hhs.gov/oei/reports/oei-02-06-00111.pdf
https://oig.hhs.gov/oei/reports/oei-02-06-00111.pdf
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APPENDIX D: FEDERAL REQUIREMENTS 
 

GENERAL AUTHORITY AND SAMPLING REQUIREMENTS 
 
The general requirements for the five levels of Medicare Parts A and B appeals are outlined in 
section 1869 of the Act and 42 CFR part 405, subpart I.  
 
The basis for CMS’s authority to extrapolate overpayments is outlined in CMS (formerly the 
Health Care Financing Administration) Ruling 86-1, which concludes that 
 

Statistical sampling to project an overpayment is consistent with the 
Government’s common law right to recover overpayments, the Medicare 
statute, and the Department's [HHS’s] regulations, and does not deny a provider 
or supplier due process.  Neither the statute nor regulations require that a case-
by-case review be conducted in order to determine that a provider or supplier 
has been overpaid and to determine the amount of overpayment. 

 
The detailed requirements related to the implementation of sampling by the integrity 
contractors are outlined in the PIM.  CMS updated the PIM September 28, 2018, with the 
changes taking effect January 2, 2019.  For the purpose of this review, the most significant 
change is in the definition of the steps for conducting statistical sampling.  We outline these 
changes below. 
 

Table: Updates to PIM Chapter 8.4.1.3 on Sampling, Effective January 2, 2019 
 

PIM chapter 8.4.1.3 (Rev. 377) Updated PIM chapter 8.4.1.3 (Rev. 828) 

The major steps in conducting 
statistical sampling are: 

The major steps in conducting statistical 
sampling are: 

(1) Selecting the provider or 
supplier; 

(1) Identifying the provider/supplier; 

(2) Selecting the period to be 
reviewed; 

(2) Identifying the period to be reviewed; 

(3) Defining the universe, the 
sampling unit, and the sampling 
frame; 

(3) Defining the universe (target population) 
and the sampling unit, and constructing the 
sampling frame; 

 (4) Assessing the distribution of the paid 
amounts in the sample frame to determine 
the sample design; it is very likely that the 
distribution of the overpayments will not be 
normal.  However, there are many sampling 
methodologies (for example, use of the 
Central Limit Theorem) that may be used to 
accommodate non-normal distributions.  
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PIM chapter 8.4.1.3 (Rev. 377) Updated PIM chapter 8.4.1.3 (Rev. 828) 

The statistician should state the 
assumptions being made about the 
distribution and explain the sampling 
methodology selected as a result of that 
distribution. 

 (5) Performing the appropriate 
assessment(s) to determine whether the 
sample size is appropriate for the statistical 
analyses used, and identifying, relative to 
the sample size used, the corresponding 
confidence interval; 

(4) Designing the sampling plan 
and selecting the sample; 

(6) Designing the sampling plan and 
selecting the sample from the sampling 
frame; 

(5) Reviewing each of the 
sampling units and determining if 
there was an overpayment or an 
underpayment; and, as applicable 

(7) Examining each of the sampling units and 
determining if there was an overpayment or 
an underpayment; and 

(6) Estimating the overpayment.  
Where an overpayment has been 
determined to exist, follow 
applicable instructions for 
notification and collection of the 
overpayment. 

(8) Estimating the overpayment.  When an 
overpayment has been determined to exist, 
the contractor shall follow applicable 
instructions for notification and collection of 
the overpayment, unless otherwise directed 
by CMS. 

 For each step, the contractor shall provide 
complete and clear documentation 
sufficient to explain the action(s) taken in 
the step and to replicate, if needed, the 
statistical sampling. 

 
QUALIFIED INDEPENDENT CONTRACTOR REQUIREMENTS 
 
QICs are explicitly required to monitor their decisions for consistency under  
section 1869(c)(3)(H) of the Act.  (“Each qualified independent contractor shall monitor its 
decisions with respect to reconsiderations to ensure the consistency of such decisions with 
respect to requests for reconsideration of similar or related matters.”)  
 
Under section 1869(e)(4)(A) of the Act, the Secretary of HHS is required to report an analysis of 
determinations by QICs with respect to inconsistent decisions: “The Secretary shall include in 
such report an analysis of determinations by qualified independent contractors with respect to 
inconsistent decisions and an analysis of the causes of any such inconsistencies.” 
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Federal regulations (42 U.S.C. § 1869(c)(3)(I)) require that each QIC “keep accurate records of 
each decision made, consistent with standards established by the Secretary.”  
 
CMS has issued additional guidance in the QIC Manual (chapter 5 § 5.50.1 and Appendix B) 
concerning how extrapolated overpayments should be reviewed.  For each of the following 
elements, the QIC is instructed to identify whether the integrity contractor documented the 
step and whether the step was performed in a valid manner. 
 

a) Determine that the universe is clearly defined. 
 

b) Determine that a file for the frame is identified, the sampling unit definition 
is correctly implemented, each sampling unit is uniquely identified, each 
sampling unit is correctly drawn from the universe; and that the 
stratification, if used, is correctly implemented. 

 
c) Determine that random numbers can be accurately generated from the 

random number seeds and that the sample is correctly drawn from the 
frame. 

 
d) Determine that a file for the sample review determinations matches the 

sample created from the previous step. 
 

e) Determine that the average net overpayment and the point estimate are 
correctly calculated and that the lower bound is correctly calculated if it is 
used for the overpayment demand. 
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SUBJECT: Office oflnspector General (OIG) Draft Report: Medicare Contractors Were Not 
Consistent in How They Reviewed Extrapolated Overpayments in the Provider 
Appeals Process (A-05-18-00024) 

The Centers for Medicare & Medicaid Services (CMS) appreciates the opportunity to review and 
comment on the Office oflnspector General's (OTO) draft report. 

CMS recognizes the importance of providing Medicare beneficiaries with access to medically 
necessary services and, at the same time, protecting the Medicare Trust Funds from improper 
payments. CMS uses a robust program integrity strategy to reduce and prevent Medicare 
improper payments. As part of this strategy, CMS recovers identified overpayments in 
accordance with relevant law and agency policies and procedures. 

Medicare contractors may utilize a statistical sample to estimate the amount of overpayments on 
a larger population of claims. Section 1893( f)(3) of the Social Security Act mandates that before 
using statistical estimation, which is also sometimes referred to as extrapolation, to determine 
overpayment amounts, there must be a determination of sustained or high level of payment error 
or documentation that education intervention has failed to correct the payment error. 

A c laimant dissatisfied with a contractor's initial detennination is entitled by law and regulations 
to specified appeals. The appeals process allows a provider or supplier the right to request a 
review or reconsideration of the determination to deny payment for a service in full or in part. If 
the decision issued on appeal contains either a finding that the sampling methodology was 
invalid or reverses the revised initial claim determination, the contractors must take appropriate 
action to adjust the estimation of overpayment. If the decision issued on appeal contains a 
finding that the sampling methodology was invalid, such actions by contractors could include a 
new review using a new valid methodology, recovery of the actual overpayments related to the 
sample claims and a new review of the provider or supplier, or a revised overpayment 
detennination. 

To ensure that contractors are using uniform and consistent procedures when performing 
statistical sampling, in September 2019, CMS updated Chapter 8 of the Program Integrity 
Manual (!OM 100-08) with additional guidance regarding the use of statistical sampling for 
overpayment estimation. For example, CMS clarified the requirements for documenting the 
sampling methodology that was utilized. 

APPENDIX E: CENTERS FOR MEDICARE & MEDICAID SERVICES COMMENTS 
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OIG's recommendations and CMS' responses are below. 

OIG Recommendation 
The OIG recommends that the Centers for Medicare & Medicaid Services provide additional 
guidance to MACs and QICs to ensure reasonable consistency in procedures used to review 
extrapolated overpayments during the first two levels of the Medicare Parts A and B appeal 
process. 

CMS Response 
CMS concurs with this recommendation. As stated above, CMS recently updated Chapter 8 of 
the Program Integrity Manual (IOM 100-08) with new guidance regarding the use of statistical 
sampling for overpayment estimation. This new guidance will help ensure that a statistically 
representative sample of the claim universe is drawn that yields an unbiased estimate of an 
overpayment. As part of this implementation of the new guidance, CMS provided training to the 
Medicare Administrative Contractors and the Qualified Independent Contractors. Based on this, 
CMS will determine what, if any, appropriate next steps are needed. 

OIG Recommendation 
The OIG recommends that the Centers for Medicare & Medicaid Services take steps to identify 
and resolve discrepancies in the procedures that MACs and QICs use to review extrapolations 
during the appeals process. 

CMS Response 
CMS concurs with this recommendation. CMS will continue to explore opportunities to identify 
and resolve discrepancies, if any, in the procedures that the Medicare Administrative Contractors 
and Qualified Independent Contractors use to review extrapolations during the appeals process 
moving forward. As stated above, to further ensure consistency, CMS provided training to the 
Medicare Administrative Contractors and the Qualified Independent Contractors as part of the 
implementation of the updated guidance. 

OIG Recommendation 
The OIG recommends that the Centers for Medicare & Medicaid Services provide guidance to 
the program integrity contractors regarding the organization of extrapolation-related files that 
must be submitted in response to a provider appeal. 

CMS Response 
CMS concurs with this recommendation. CMS will take the OIG's findings into consideration 
when determining whether more specificity regarding the maintenance of the required 
documentation is necessary. 

OIG Recommendation 
The OIG recommends that the Centers for Medicare & Medicaid Services improve system controls 
to reduce the risk ofMACs and QICs incorrectly marking the extrapolation flag field in the MAS . 

CMS Response 
CMS concurs with this recommendation. CMS will modify the Medicare Appeals System to reduce 
the risk of Medicare Administrative Contractors and the Qualified Independent Contractors 
incorrectly marking the extrapolation flag field. 
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Recommendation 
The OIG recommends that the Centers for Medicare & Medicaid Services update the information in 
the MAS to accurately reflect extrapolation amounts challenged as part of an appeal, confirmation 
the extrapolation was reviewed by a contractor, and the outcome of the review. 

CMS Response 
CMS concurs with this recommendation. As resources allow, CMS will modify the Medicare 
Appeals System to reflect the extrapolation amounts challenged as part of an appeal, as well as 
confirmation that the extrapolation was reviewed by a contractor. CMS would like to clarify that 
case outcome is already shown in the Medicare Appeals System. 

Medicare Contractor Reviews of Extrapolated Overpayments in the Provider Appeals Process (A-05-18-00024) 23 



{O1131448.1} 1 
 

The Importance of Operational Definitions for Managing Healthcare 

By 

Harold S. Haller, PhD 

Mark G. Schofield, CPA 

Harold S Haller & Company 

Abstract 

 An article in the March 22, 2019 Wall Street Journal by Kyle Clark and Andre George 
was entitled Medicare’s Hospice Rules Could Make Your Doctor a Criminal. This article points 
out that doctors disagree as to the medical necessity (MN) of treatments whether for hospice or 
recommended plans of care. The question that Clark and George pose is that “Where doctors 
reasonably disagree about something [i.e. treatments or eligibility for hospice] is the thing they 
disagree about even a fact?” The legal answer to this question may be forthcoming when the 
Eleventh Circuit Court of Appeals rules on the AseraCare (United States v. GGSNC Admin. Serv. 
LLC). We prove in our paper that decisions on MN and Current Procedural Terminology® 
(CPT) codes are essentially a coin toss because both are concepts that have not been 
operationally defined. This explains why doctors disagree about plans of care for patients, which 
fuels litigation following Medicare, Medicaid, and insurance audits of healthcare provider billing 
practices. 

1. Introduction to Operational Definitions 

 Who was the first to make the statement, “What gets measured gets managed”? Some 

speculate that the credit goes to William Thomson, the first Baron Kelvin. For management, this 

quote has been attributed to others such as Peter Drucker and Jack Welch, though the references 

are not clear on this point. In 1985, Michael Labeouf1 wrote 

“The things that get measured are the things that get done.” 

But what if that which gets measured is meaningless or difficult to interpret? What gets 

done can be meaningless, a waste of time and money, and the outcomes can be useless or worse, 

harmful.  

C. I. Lewis2 explained that concepts like round, red, etc. were meaningless unless they 

were operationally defined. W. Edwards Deming3, who studied Lewis’ work and insisted that 

 
1 Michael Labeouf, The Greatest Management Principle in the World 
2 C. I. Lewis, The Mind and the World Order 
3 W. Edwards Deming, Out of the Crisis, MIT Press, 1985 p 276-277 
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those of us who were working with him also study Lewis’ work, provided the following 

definition of an operational definition. 

“An operational definition puts communicable meaning into a concept. Adjectives 

like good, reliable, uniform, round, tired, safe, unsafe, unemployed have no 

communicable meaning until they are expressed in operational terms of sampling, 

test, and criterion.” 

Haller4 wrote that operational definitions are characterized by 

• Method of performance 

• Measure of performance 

• Frequency of measurements 

• Criteria for success. 

 

These four requirements are critical for any organization in order for there to be a basis for doing 

business internally as well as with customers, suppliers, and regulators.  

When the method of performance is a specific or simple process, developing operational 

definitions is rather straightforward. An example may be helpful. Suppose the specific process is 

an examination by a family physician of a teenage patient who is complaining of a sore throat. 

The method of performance a medical student learns is to examine the patient’s nose, throat, and 

glands, take a throat sample for culturing if indicated, and prescribe medications to treat the 

problem if necessary. What is the measure of performance? A measure of performance for the 

doctor’s clinic is the length of time the physician spends with the teen. For the teen, a measure of 

performance is how long it takes until he or she is able to resume normal social activities. For the 

parents of the teen, a measure of performance is the cost of the treatment. To the examining 

physician a measure of performance is the number of days the teen is under the physician’s care 

in order for the illness, if any, to be cured. So, when a specific or simple process exists, measures 

of performance can be defined, though the measure of performance can differ depending upon 

whose point of view is being considered. Thus, the frequency of measure will differ as will the 

criteria for success. 

 
4 Harold S. Haller, Managing with Profound Knowledge, ISBN 1-893796-01-9 
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 However, how does one operationally define concepts? DeBono5 stated that, “Any 

successful concept always consists of two parts: the concept and the implementation.” If the 

concept is measured by meeting or not meeting a set of requirements, the implementation of the 

concept will only be as good as the operational definition of “meeting the requirements”.  

An example of a medical concept, diagnosis of a general problem for which there is no 

specific or simple process, will help here too. Suppose a patient is referred to an ENT physician 

by the patient’s primary care physician because of frequent sinus infections. The ENT physician 

is supposed to diagnose the cause of the frequent sinus infections. Such a diagnosis is complex 

and, as such, becomes more of a concept than a process.  

Noriaki Kano6 defined three types of quality that can be used to describe a concept such 

as a diagnosis: (1) Must-Be, (2) One-Dimensional, and (3) Attractive. An example of a Must-Be 

quality of the diagnosis is the problem never occurs again as a result of implementing corrective 

action. An example of a One-Dimensional quality of the diagnosis is the cost associated with 

determining the cause. The minimum cost is incurred from only an examination of the patient in 

the ENT’s office using ear and nose probes and non-invasive devices. Costs increase as more 

elaborate tests are conducted such as X-rays and CAT scans of the sinus cavities. The more tests 

that are conducted the more cost is incurred. Once the ENT understands the cause of the sinus 

infections, an Attractive quality of the diagnosis is the effectiveness of a protocol involving the 

use of steroids to shrink membranes in the sinus cavities to avoid blockages without surgery. 

Each of these three types of quality for a diagnosis can be measured. The measure of Must-Be 

quality is bimodal, the patient is cured, yes or no. The measure of One-Dimensional quality is the 

total cost: office visits, testing, and medications. The measure of Attractive quality is the reduced 

frequency of sinus infections from the non-invasive treatment. Once the methods and measures 

of performance for a concept have been defined, then the frequency of measurement chosen and 

the criteria for success can be assigned.  

2. Healthcare Lacks Operational Definitions 

In healthcare when a patient receives the services of a provider, these services are billed 

to a private insurance company or government insurance agencies (Medicare or Medicaid) for 

 
5 Edward DeBono, Sur/Petition, Harper Business, 1992 
6 Noriaki Kano, Presentation to IQPIC, date? 
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payment. In doing so, the services are given codes on the invoices submitted for which local 

coverage determinations (LCDs) of payment amounts are applied. These codes are called 

Current Procedural Terminology® (CPT) codes. In 1966, the American Medical Association 

(AMA) published the first edition of CPT codes. The Health Insurance Portability and 

Accountability Act of 1996 required the Department of Health & Human Services (DHHS) to 

develop standards for electronic data storage and transmission. In 2000 the DHHS published the 

Final Rule, which selected CPT for reporting medical services. In 1966 there were 3,554 codes. 

As of 2018 there are more than 100,000 codes. 

 Relative to CPT codes, here are some frequently used examples. Do these codes have 

“Methods of Performance”, “Measures of Performance”, “Frequency of Measurement”, and 

“Criteria for Success”? All of these are requirements for an operational definition. Two sets of 

these CPT codes discussed below are for evaluation and management (E/M) and medically 

necessity (MN) services. Another concept to be discussed below relates to a patient’s eligibility 

for hospice care, which is defined as care for patients afflicted with a terminal illness, where the 

determined prognosis is six months or less of life. This is essentially a MN code. In order to test 

whether these CPT codes meet the definition for an operational definition, each code will be 

described as it appears in the CPT Coding Guidelines. 

     2.1 E/M Services 

 The E/M service guidelines are divided into different categories like office visits, hospital 

visits, and consultations. To keep this simple, we will focus on E/M services provided in an 

office or in an outpatient facility. These services are divided into new patient and established 

patient categories.  

“A new patient is one who has not received any professional services from the 

physician/qualified healthcare professional or another physician/qualified 

healthcare professional of the exact same specialty and subspecialty who belongs 

to the same group practice, within the past three years.”  

“An established patient is one who has received professional services from the 

physician/qualified healthcare professional or another physician/qualified 

healthcare professional of the exact same specialty and subspecialty who belongs 

to the same group practice, within the past three years.”  
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Do the words highlighted, “any” and “exact” and the time period, “past three years”, make these 

definitions of new and existing patients operationally defined? Not really, because the words 

“any” and “exact” do not provide for variation, which is present in all measurements, and there is 

no starting point for the “past three years”.   

Now, for example, consider the following Current Procedural Terminology (“CPT”) 

codes for new and established patient’s E/M, and how these are defined. 

2.1.1 E/M Services for New Patients: 

 “CPT 99201 Office or other outpatient visit for the evaluation and management 

of a new patient, which requires these 3 key components: 

1. A problem focused history; 

2. A problem focused examination; 

3. Straightforward medical decision making. 

Usually, the presenting problem(s) are self-limited or minor. Typically, 10 

minutes are spent face-to-face with the patient(s) and the patient’s family’s 

needs.” 

“CPT 99202 Office or other outpatient visit for the evaluation and management 

of a new patient, which requires these 3 key components: 

1. An expanded problem focused history; 

2. An expanded problem focused examination 

3. Straightforward medical decision making. 

Usually, the presenting problem(s) are of low to moderate severity. Typically, 20 

minutes are spent face-to-face with the patient(s) and the patient’s family’s 

needs.” 

“CPT 99203 Office or other outpatient visit for the evaluation and management 

of a new patient, which requires these 3 key components: 

1. A detailed history; 

2. A detailed examination; 

3. Medical decision making of low complexity. 

Usually, the presenting problem(s) are of moderate severity. Typically, 30 

minutes are spent face-to-face with the patient(s) and the patient’s family’s 

needs.” 
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“CPT 99204 Office or other outpatient visit for the evaluation and management 

of a new patient, which requires these 3 key components: 

1. A comprehensive history; 

2. A comprehensive examination; 

3. Medical decision making of moderate complexity. 

Usually, the presenting problem(s) are of moderate to high severity. Typically, 45 

minutes are spent face-to-face with the patient(s) and the patient’s family’s 

needs.” 

“CPT 99205 Office or other outpatient visit for the evaluation and management 

of a new patient, which requires these 3 key components: 

1. A comprehensive history; 

2. A comprehensive examination; 

3. Medical decision making of high complexity. 

Usually, the presenting problem(s) are of moderate to high severity. Typically, 60 

minutes are spent face-to-face with the patient(s) and the patient’s family’s 

needs.” 

2.1.2 E/M Services for Established Patients: 

“CPT 99211 Office or other outpatient visit for the evaluation and management 

of an established patient, that may not require the presence of a physician or other 

qualified health care professional. Usually, the presenting problem(s) are minimal. 

Typically, 5 minutes are spent performing or supervising these services.” 

“CPT 99212 Office or other outpatient visit for the evaluation and management 

of an established patient, which requires at least 2 of these 3 key components: 

1. A problem focused history; 

2. A problem focused examination; 

3. Straightforward medical decision making. 

Usually, the presenting problem(s) are self-limited or minor. Typically, 10 

minutes are spent face-to-face with the patient and/or family.” 

“CPT 99213 Office or outpatient visit for the evaluation and management of an 

established patient, which requires at least 2 of these 3 key components: 

1. An expanded problem focused history; 
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2. An expanded problem focused examination; 

3. Medical decision making of low complexity. 

Usually, the presenting problem(s) are of low to moderate severity. Typically, 15 

minutes are spent face-to-face with the patient and/or family.” 

“CPT 99214 Office or outpatient visit for the evaluation and management of an 

established patient, which requires at least 2 of these 3 key components: 

1. A detailed history; 

2. A detailed examination; 

3. Medical decision making of moderate complexity. 

Usually, the presenting problem(s) are of moderate to high severity. Typically, 25 

minutes are spent face-to-face with the patient and/or family.” 

“CPT 99215 Office or outpatient visit for the evaluation and management of an 

established patient, which requires at least 2 of these 3 key components: 

1. A comprehensive history; 

2. A comprehensive examination; 

3. Medical decision making of high complexity. 

Usually, the presenting problem(s) are of moderate to high severity. Typically, 40 

minutes are spent face-to-face with the patient and/or family.” 

 Are any of these CPT codes operationally defined? What does “typically” mean? For 

example, if the 55 minutes of face-to-face time is spent with a patient, should the provider 

consider coding this E/M visit as a CPT 99205 or 99204? However, equally important what do 

the concepts “problem focused”, “expanded problem focused”, “detailed”, “comprehensive”, 

“low complexity”, “moderate complexity”, and “high complexity” mean operationally to a 

provider or to a coding specialist? Clearly these are subjective terms, which are not operationally 

defined. Thus, it is very difficult for two coding experts to agree with CPT codes that are not 

operationally defined. 
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2.2 Medical Necessity (“MN”) 

 Consider the American Medical Association’s Model Managed Care Contract definition 

of medically necessary services, which is designed to help physicians negotiate with health 

plans7.  

“Health care services or procedures that a prudent physician would provide to a 

patient for the purpose of preventing, diagnosing or treating an illness, injury, 

disease or its symptoms in a manner that is: 

 (a) in accordance with generally accepted standards of medical practice,  

(b) clinically appropriate in terms of type, frequency, extent, site, and 

duration, 

(c) not primarily for the economic benefit of the health plans and 

purchasers or for the convenience of the patient, treating physician or 

other health care provider.” 

 

From this definition, MN services must be clinically appropriate in terms of the following for the 

patient’s illness, injury, or disease:   

 1.) Type; 

 2.) Frequency;  

 3.) Extent; 

 4.) Site; and 

 5.) Duration. 

Items (a) and (b) above are concepts, which must be operationally defined. Also, item (a) 

relies on “standards”, which must be operationally defined. When you Google the term 

“standards of medical practice” you will find that this concept is discussed in terms of legal 

decisions, rather than operationally.  

“Medical malpractice is a legal fault by a physician or surgeon. It arises from the 

failure of a physician to provide the quality of care required by law. When a 

physician undertakes to treat a patient, he takes on an obligation enforceable at 

 
7 Peter R. Jensen, MD, CPC, A Refresher on Medical Necessity, Family Practice Management, July/August 2006 
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law to use minimally sound medical judgment and render minimally competent 

care in the course of services he provides. A physician does not guarantee 

recovery… A competent physician is not liable per se for a mere error of 

judgment, mistaken diagnosis or the occurrence of an undesirable result.”8 

According to Medicare9, MN is the: 

“Overarching criterion for payment in addition to the individual requirements of a 

CPT code. It would not be medically necessary or appropriate to bill a higher 

level of evaluation and management service when a lower level of service is 

warranted. The volume of documentation should not be the primary influence 

upon which a specific level of service is billed. Documentation should support the 

level of service provided.” 

As can be seen, none of these definitions are operationally defined. In fact, it appears they 

are deliberately defined to encourage disagreements, which can and do lead to litigation. 

     2.3 Hospice 

 Hospice care for a patient is defined as care for patients afflicted with a terminal illness, 

where the determined prognosis is six months or less of life. The patient has to agree to receive 

hospice care and be certified by both a physician and a hospice director that the patient is eligible 

for hospice care.  

Relative to hospice eligibility, the physician must make a subjective determination of 

eligibility based upon facts then available, without benefit of hindsight, which is basically a MN 

determination.  For these reasons, the physician's certification and re-certification of a hospice 

patient is given substantial weight and deference.  CMS, in the preamble to the final regulation 

implementing the requirements for a physician’s “certification of a patient to be eligible for 

hospice” states, in relevant part: 

"… the certification of an individual who elects hospice…shall be based on the 

physician's or medical director's clinical judgment regarding the normal course of 

the individual's illness.'  The amendment [in 1998] …recognizes the fact that 

making medical prognostications of life expectancy is not always exact. ….10   

 
8 Hall v. Hilburn, 466 So. 2d 856 (Miss. 1985) 
9 Medicare Claims Processing Manual,  
10 70 Fed. Reg. at 70535 (Nov. 22, 2005) 
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"Physician[s] must use his clinical judgment to determine hospice eligibility, and 

[a] complaint about the exercise of that judgment must be predicated on the 

presence of an objectively verifiable fact at odds with the exercise of that 

judgment, not a matter of subjective clinical analysis.  Thus, CMS concedes that 

prognosis indicates expectancy, but ‘does not connote exact predictions regarding 

the expected date of death of an individual with a terminal illness’.”11   

Once again, as can be seen from the examples above, these definitions of eligibility for hospice 

care are not operationally defined. Perhaps, it is impossible to operationally define “eligibility for 

hospice care” because this relies so heavily on the use of clinical judgment by the attending 

physician. 

3. One Major Healthcare Problem in the USA 

 Many private healthcare insurance companies as well as Medicare and Medicaid rely 

upon guidelines from the Centers for Medicare and Medicaid Services (CMS) published in the 

Medicare Program Integrity Manual (MPIM) to verify that payments made to healthcare 

providers for services rendered are correct to reduce or eliminate fraud, waste, and abuse. In 

particular, in §8.4.2 of the MPIM one of the six conjunctive requirements for a probability 

sample used in audits and extrapolation of findings to the sampling frame of a provider is to 

“accurately measure” overpayments.  

But as Deming said in his video Deadly Diseases12, relative to measuring employee 

performance: 

“Sounds great, can’t be done”. 

The reason Deming’s statement applies to healthcare audits is that subjective concepts associated 

with healthcare must be operationally defined before overpayments can be measured. 

CMS has selected non-government contractors to audit the healthcare industry to reveal 

fraud, waste, and abuse relative to the Medicare program. States’ attorneys general departments 

of audit have been charged with auditing Medicaid payments to prevent fraud, waste, and abuse. 

Non-public insurance companies are following CMS’s and auditors of states’ policies of 

monitoring healthcare provider billings for specific CPT codes like E/M and MN as well as 

 
11  U.S. ex rel Wall v. Vista Hospice Care, Inc., 778 F.Supp.2d 709, 718 (N.D. Tex. 2011) 
12 W. Edwards Deming, Management’s Deadly Diseases, a Clare Crawford Mason video, Encyclopaedia Britannica 
Educational Corporation, 1986 
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hospice eligibility to determine fraud, waste, and abuse. Based on distributions of amounts paid 

for various CPT coded claims, healthcare providers who are identified as outliers because they 

are above the upper 3-sigma limits relative to E/M and MN codes and hospice eligibility are 

informed that they will be audited to measure fraud, waste, and abuse. Medicare, Medicaid, and 

private insurance companies assume the audit procedures used by contractors are statistically 

valid and the extrapolations are accurate. Thus, the burden of proof is upon providers to prove 

otherwise.  

 Since 1986, the DOJ has been auditing healthcare providers’ services based on non-

operationally defined criteria like E/M, MN, and hospice eligibility. These audits have enabled 

the DOJ to become a profit center within the US Federal Government as the following report 

confirms. 

Justice Department Recovers Over $3.7 Billion  

From False Claims Act Cases in Fiscal Year 2017 

“The Department of Justice obtained more than $3.7 billion in settlements 

and judgments from civil cases involving fraud and false claims against the 

government in the fiscal year ending Sept. 30, 2017, Acting Assistant Attorney 

General Chad A. Readler of the Justice Department’s Civil Division announced 

today.  Recoveries since 1986, when Congress substantially strengthened the civil 

False Claims Act, now total more than $56 billion. 

‘Every day, dedicated attorneys, investigators, analysts, and support staff 

at every level of the Justice Department are working to root out fraud and hold 

accountable those who violate the law and exploit critical government programs’, 

said Acting Assistant Attorney General Chad A. Readler of the Justice 

Department’s Civil Division.  The recoveries announced today are a testament to 

the efforts of these valuable public servants and a message to those who do 

business with the government that fraud and dishonesty will not be tolerated. 

Of the $3.7 billion in settlements and judgments, $2.4 billion involved the 

health care industry, including drug companies, hospitals, pharmacies, 

laboratories, and physicians.  This is the eighth consecutive year that the 

department’s civil health care fraud settlements and judgments have exceeded $2 
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billion.  The recoveries included in the $2.4 billion reflect only federal losses.  In 

any of these cases, the department was instrumental in recovering additional 

millions of dollars for state Medicaid programs.”13 

 What is sad is that these civil servants believe they are uncovering fraud, waste, and 

abuse when in fact they are merely exploiting the lack of operationally defined concepts that 

were created by the US Federal Government. This is a real healthcare problem in the US. 

     3.1 Incentivized Governmental Audit Contractors 

 Part of the problem is the contractors performing these audits are incentivized to recoup 

money from providers by giving the contractors very lucrative contracts, which means the 

contractors have become “bounty hunters”. Here is what Robert Liles14 wrote. 

“From the start, Zone Program Integrity Contractors (ZPICs) have worked 

to separate themselves from their proverbial ‘bounty hunter’ peers – Recovery 

Audit Contractors (RACs). ZPICs are paid on a contractual basis by the CMS, 

instead of by how much money they return in overpayments, as the RACs are. But 

as we’ve explained, the incentives are still there – if the ZPIC doesn’t produce the 

results CMS intends, it may lose its lucrative contract altogether. So, even though 

they are not traditional ‘bounty hunters’,” ZPICs are still driven by those same 

financial interests. And many would argue that shows up in how they approach 

Medicare claims reviews. 

The largest ZPIC, holding two CMS ZPIC contracts and covering nearly 

half the country, is AdvanceMed Corporation, an NCI company. A closer look at 

the contractor’s payments reveals some pretty interesting information, none more 

interesting than the fact that AdvanceMed has been paid nearly half a billion dollars 

by the Federal government to perform healthcare audit services (specifically 

$467,087,923). The majority of this money has been awarded in just the past three 

years. 

While we’ve previously mentioned that AdvanceMed appears to have 

received over one hundred million dollars for one contract (and a similar amount 

for their second primary contract), it also looks like AdvanceMed receives “option” 

 
13 Department of Justice, Office of Public Affairs, December 21, 2017, FOR IMMEDIATE RELEASE 
14 Liles Parker, “Payments to ZPICs from CMS Have Been Significant”, September 26, 2012 

http://usaspending.gov/search?form_fields=%7b%22search_term%22:%22ADVANCEMED%20CORPORATION%22,%22spending_cat%22:%5b%22c%22%5d,%22dept%22:%5b%5d,%22extent_competed%22:null,%22recipient_duns%22:null,%22psc_code%22:null,%22naics_code%22:null,%22fyear%22:%5b%5d%7d
http://usaspending.gov/search?form_fields=%7b%22search_term%22:%22ADVANCEMED%20CORPORATION%22,%22spending_cat%22:%5b%22c%22%5d,%22dept%22:%5b%5d,%22extent_competed%22:null,%22recipient_duns%22:null,%22psc_code%22:null,%22naics_code%22:null,%22fyear%22:%5b%5d%7d
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bonuses, which make up a large percentage of the rest of AdvanceMed’s receipts. 

In all likelihood, AdvanceMed’s contract with CMS (and other ZPIC contracts with 

CMS) outline certain opportunities for CMS to further compensate AdvanceMed 

for exceptional work. This would be called an “option” and when CMS pays 

AdvanceMed (often around $5 – $15 million), it is referred to as “exercising an 

option” by the Federal government. AdvanceMed has received a half-dozen 

“option” bonuses during 2012 alone, worth approximately $33 million, and many 

more in years prior. 

So, it is not entirely accurate to say that ZPICs are not ‘bounty hunters’ 

unlike RACs. While they do have a primary contract that guarantees payment over 

a certain period, they do have to renew that contract periodically with CMS 

(requiring that they continue to meet certain overpayment recovery standards), and 

they also have the potential for earning extra bonuses.” 

     3.2 Healthcare Providers Are Forced to Appeal Demands for Recoupment 

Because these ZPIC and RAC audits demand extrapolated overpayments from healthcare 

providers that are so outrageous, healthcare providers must retain very expensive legal 

representation to appeal these findings. Occasionally the court recognizes problems in audits on 

which we have reviewed.  

3.2.1 A first example is where a magistrate15 ruled in 2018 regarding an allegation by the 

Department of Justice (“DOJ”) that a national provider of healthcare services had violated the 

False Claims Act (FCA). The DOJ was asking for $500,000,000 in damages based on an audit of 

patient claims. The ruling was as follows: 

“The court finds that the [nurse reviewer with a AdvanceMed] does not have the 

expertise to testify to the reasonableness and necessity of the medical treatment 

the patients received. Her qualifications, at best, would allow her only to testify as 

to obvious mistakes in the billing. Furthermore, she is not a medical doctor, an 

occupational therapist, nor a speech language pathologist, and she did not 

examine any of the [provider’s] patients. The court finds her simply not 

qualified.” 

In closing the magistrate wrote as follows: 

 
15 “2017 Year in Review: The False Claims Act, January 2018, Laynesboone.com 
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“[This case, which is] a house of cards that was resting on [the auditor’s 

testimony], was a huge waste of money that should have never been brought.”  

“[I was] appalled, embarrassed, and ashamed that the DOJ would rely upon this 

kind of nonsense by a nurse reviewer to get involved in a qui tam case and cost 

these defendants millions of dollars in legal fees.” 

In this case the court understood that the concept of MN can only be critiqued by physicians, 

who are qualified to review the medical notes submitted by the examining physician, because 

MN is not operationally defined. 

 3.2.2 As a second example, in 2012 a ZPIC audit of a healthcare provider was appealed 

for which Haller was retained by the Administrative Law Judge (ALJ) to review the sampling 

methodology. Haller determined the sampling and extrapolation were invalid. The ALJ ruled as 

follows: 

“Conclusion of Law 

The undersigned finds that the statistical sampling and extrapolation are not valid 

as the probability sample design was not properly executed pursuant to the 

Medicare Program Integrity Manual (MPIM). In this case the appellant is liable 

only for the actual overpayment amounts on the reviewed claims at issue and not 

for any extrapolated overpayment.” 

In this appeal Haller proved the distribution of average overpayments from samples are not 

normal by applying the Shapiro-Wilk test to simulated average overpayments from samples based 

on the inverse cumulative distribution function and the probability theorem. In order for 

confidence intervals based on average overpayments and standard errors of overpayments to be 

meaningful for estimation, the posterior distribution of the average overpayments must be 

normally distributed. Otherwise, a statement such as “we are 90% confident that the total 

overpayment from a complete audit of the frame is greater than the extrapolated figure”, which is 

based on the lower 80% two-sided confidence interval is meaningless. Thus, it was proved the 

contractor violated a fundamental requirement of probability and statistics in computing the 

overpayment damages using confidence intervals. 

  3.2.3 Occasionally the ZPIC does not provide electronic files of the universe, frame, 

random numbers used to draw the samples, the sampling plan, and the extrapolation. For this 
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reason alone, ALJs often find that extrapolations are invalid. A third example is a case where an 

ALJ explained the following in his October 12, 2015 decision regarding a case on which we 

participated. 

“The record in this case does not contain complete documentation to support the 

use of statistical sampling and extrapolation to calculate Medicare’s overpayment 

to the appellant. The sampling frame cannot be recreated from the documentation 

present. Without this basic documentation, a provider does not have the 

information and data necessary to mount a due process challenge to the statistical 

validity of the sample, as is its right under CMS Ruling 86-1……… 

Therefore, the administrative record did not contain sufficient documentation to 

support the Contractor’s use of statistical sampling and extrapolation in this case.” 

     3.3 Audit Decisions Are Practically a Coin Toss 

There is a second part of the problem. Commonly used guidelines for auditing all 

healthcare providers is the MPIM, Chapter 8 – Administrative Actions and Statistical Sampling 

for Overpayment Estimation (“SSOE”). The fifth conjunctive requirement of the MPIM §8.4.2 – 

Probability Sample is to “accurately measure the variable of interest”, overpayments. This 

sounds straight forward, but as pointed out above, unfortunately it cannot be done. 

3.3.1 Auditing E/M Codes 

Based on progress notes alone an auditor must decide if the subjective requirements have 

been met to determine that E/M services, for example, have been provided to a patient. As 

pointed out earlier, these are subjective requirements in the sense that there are no operational 

and objectively applicable definitions provided for their requirements. In such cases, Deming 

stated that an operational definition provides a basis for doing business and consists of a method 

of performance, measure of performance, frequency of measurement, and criterion for success.  

 Suppose a physician or medical provider is 90% confident of judging the severity of the 

patient, which is highly subjective. This is not unreasonable considering that the MPIM 

recommends using 90% confidence for determining under and overpayments from audits of 

health care providers. So, the odds of choosing the correct CPT code is as follows. 

(0.90)5 = 0.59 
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It seems logical that having chosen a certain CPT category the healthcare provider would choose 

a consistent examination style: history, examination, and decision making, with probability 0.99 

(99%) based on his or her medical training. Thus, the probability of a physician or healthcare 

provider supplying progress notes, which satisfy the requirements for E/M coding requirements 

is as follows. 

(0.9)5(. 99)3 = 0.57 (57%) 

 King, Lipsky, and Sharp16 compared the results of 300 certified professional coding 

specialists randomly selected from the active membership of the American Health Information 

Management Association who reviewed six hypothetical progress notes of office visits.  Coding 

specialists agreed on the CPT E&M codes for 57% of the six cases.  The level of agreement for 

the individual cases ranged from 50% to 71%. Chao, et al17 reported that using trained observers 

and current CPT guidelines, physicians agreed with the observers’ codes for established patients 

55% of the time. In closing, King et al concluded that:  

“CPT coding guidelines are too complex and subjective to be applied consistently 

by coding specialists or physicians”. 

Therefore, the probability two coding experts would both allow or deny the CPT code for 

the same case is: 

(0.57)2 + (0.43)2 = 0.51 (51%). 

These two studies agree with the calculation above that implies agreement between physicians or 

coders is approximately a coin toss: 50% - 50% chance of two coders both allowing or denying 

the same CPT code. 

3.3.2 Auditing MN Codes 

The invalidity of an audit projection of error is predictable where we consider the 

difficulties associated with the auditing the concept of MN. Recall that we showed above that 

there is no operational and objectively applicable definition of MN. 

 
16 Mitchell S. King, MD; Martin S. Lipsky, MD; Lisa Sharp, PhD, Expert Agreement in Current Procedural 
Terminology Evaluation and Management Coding, American Medical Association, 2002, p 316 
17 Chao, J.; Gillanders, W. G.; Flocke, S. A.; Goodwin, M. A.; Kikano, G. E.; Strange, K. C.; Billing for Physician 
Services, J. Family Practive, 1998; 47:28-32 
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But, the concept of MN becomes a reason for Medicare, Medicaid, and insurance 

companies to deny payment for services provided despite the fact that these concepts have not 

been operationally defined. Based on progress notes alone an auditor must decide if the five 

subjective requirements have been met in order to determine that MN services have been 

provided to a patient.  

 Suppose a physician or medical provider is 90% confident of meeting each of the 

subjective requirements for MN as I did for E/M. Thus, the probability of meeting all five 

subjective requirements listed above for MN is (0.90)5 or 0.59 (59%) as was shown for E/M 

codes assuming they are statistically independent decisions. The probability of a physician or 

healthcare provider providing progress notes, which satisfy the requirements for MN, i.e. meet 

the five requirements using generally accepted standards of medical practice without any attempt 

at being fraudulent is 0.59 (59%), which agrees with previously cited research. 

Therefore, the probability two coding experts would both allow or deny with the MN for 

the same claim is: 

(0.59)2 + (0.41)2 = 0.52 (52%). 

Again, the odds of two physicians or coding experts both allowing or denying a treatment as 

being MN is about a coin toss, which agrees with King, Lipsky, and Sharp as well as Chao, et al. 

3.3.3 Auditing Hospice Care 

Relative to the false claims act in the audit of a hospice care provider, the court has 

decided in a similar manner in accordance with the regulation cited above.18 In U.S. v. 

AseraCare, 2:12 CV 245 (N.D. Al.), the court repeatedly noted CMS’ concession that 

 “two doctors using their clinical judgment could come to different conclusions 

about a patient’s prognosis and neither be right nor wrong.”19   

 The court also noted that the government’s own expert, Dr. Liao, had “changed his opinion 

regarding several patients,” again showing the highly subjective, not objectively measurable, 

eligibility assessment. 

 
18 United States of America; ex rel., et al, Plaintiffs v. Aseracare Inc., et al., Civil Action No. 2:12-CV-245-KOB, 
Document 497 Filed 03/31/16 
19 Docket Item 482, p. 18 (11/3/15 Decision (quoting Palmetto’s Mary Jane Schulz). 
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In 2014 we analyzed data from four experts (physicians) tasked with determining the 

eligibility of hospice patients based solely on documentation relative to an auditor in California. 

In these data the eligibility ranged from 10% to 70%, which agrees with the results from the 

King, Lipsky, and Sharp study. 

 Consequently, the variable of interest, overpayments, associated with audited services 

relative to hospice patients’ life expectancy cannot be measured with sufficient accuracy to allow 

for extrapolation of one auditor’s findings across a population with the assumed confidence.  

4. A Solution to this Healthcare Problem 

 At a recent ALJ hearing, we presented the argument that concepts like E/M codes, MN, 

and eligibility for hospice care were not operationally defined and, thus, audited overpayments 

for claims that were based on E/M, MN, and hospice eligibility could not be accurately 

measured. Consequently, we asserted the auditor did not meet the 5th conjunctive requirement of 

the MPIM in §8.4.2 – Probability Sample. The ALJ responded to our argument by saying if he 

invalided this audit based on our argument, he would have had to invalidate all audits appealed 

before him by providers. Keep in mind that the ALJ is hired by Medicare, just like the hearing 

examiner in a state Medicaid appeal is hired by the auditor of state in which the appeal is filed. 

Also, the review boards in insurance appeals are paid by the insurance company. Consequently, 

in many appeals the auditor is given the benefit of the doubt, and the judge, hearing officer, or 

review board rules the extrapolation is valid despite the fact that the variable of interest cannot be 

accurately measured.  

If the healthcare provider can afford to continue the appeal process to the court of common 

pleas or to the federal court, the extrapolation can be invalidated. But typically, in these 

situations the Department of Health and Human Services (DHHS), auditor of state, or insurance 

company takes control of the case and settles out of court to avoid the risk of a judicial decision 

at the common pleas or federal level based on the argument: 

“variables of interest, overpayments, cannot be accurately measured.” 

There are, however, three actions we are suggesting to resolve or at least partially improve this 

healthcare problem. 

     4.1 Action 1: Abandon the “Gotcha” Audit Model 

First, governments, both federal and state, and insurance companies must abandon the 

audit process, which uses contractors incentivized to deny claims. The focus should be on 
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reviewing the findings from ZPIC, RAC, or other audits and initiating corrective action. The 

objective should be continual improvement. Also, all healthcare providers must be required to 

conduct annual self-audits to determine the quality of all healthcare services as well as their 

billing process as part of their quality management initiative.  These audits will become 

productive once concepts like CPT codes, MN guidelines, and hospice eligibility are 

operationally defined.  

A recent Supreme Court decision may also reduce the tendency of ZPIC and RAC 

auditors to rely on ALJs to render favorable decisions from the perspective of the auditor even 

when the SSOE is fundamentally flawed. ALJs are hired by CMS to adjudicate appeals from 

providers who are audited by ZPICs and RACs. But in the 6 – 3, June 2018 decision by the 

Supreme Court regarding Lucia v. SEC, the court ruled that the ALJs must be appointed by the 

proper political authorities, not merely career bureaucrats. Now the playing field has been 

leveled relative to judicial decision making.    

     4.2 Action 2: Use the Medicare Medical Review Program for Quality Management 

Medicare’s Medical Review (MR) should be aligned with quality management principles. 

The Medicare MR program is as follows: 

      4.2.1 How are providers selected for MR?  

“What the government/contractors are looking for are atypical billing patterns, or 

when a particular kind of problem (e.g. errors in billing a specific type of service) 

is identified.”  

However, until concepts like CPT codes, MN, and hospice eligibility, for example, are 

operationally defined, this effort is counter-productive. Only bills for operationally defined CPT 

and principle diagnostic codes can be monitored. Moreover, when reviewing operationally 

defined CPT and principle diagnostic codes that are operationally defined, the demographic of 

the population must be considered, not just the LCD. 

      4.2.2 What claim types are subject to MR? 

“Contractors may perform MR functions for all claims appropriately submitted to 

a carrier, durable medical equipment regional carrier, or regional home health 

intermediary.” 

This second step in the MR process can only be meaningful if and when the CPT codes, MN, and 

hospice eligibility are operationally defined. Perhaps a better way to describe this step is to say, 
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“Contractors may perform MR functions for all claims operationally defined that were 

appropriately submitted to……” 

4.2.3 What determines the need for MR? 

“Through data analysis and evaluation of other information (e.g. complaints), 

suspected billing problems are identified by contractors. Contractors use 

Progressive Corrective Action (PCA) to ensure that MR activities are targeted at 

identification problem areas and that corrective actions imposed are appropriate 

for the severity of the problem. Before assigning significant resources to examine 

claims identified as potential problems, contractors must validate claim errors 

through the use of probe reviews.” 

This is a reasonable step as long as the data being evaluated are from operationally defined 

variables. Failure to use data from operationally defined variables results in measuring 

meaningless concepts and expecting process improvement to result. This is precisely one of 

Management’s Deadly Diseases that Deming described in his video. 

4.2.4 What are probe reviews? 

“Contractors may examine 20-40 claims per provider for provider-specific 

problems.”  

Probe reviews are not based on statistically valid random samples (SVRS). As such, the results 

of auditing these sample claims may not be used for extrapolation. What is critical is that the 

provider-specific problems must be based on operationally defined concepts. This is a critical 

point if meaningful measures are to be examined, i.e. the results of the probe review are 

meaningful.  

4.2.5 What happens after a MR? 

“When probe reviews verify that an error exists, the contractor classifies the 

severity of the problem as minor, moderate, or significant using a variety of 

metrics like error rate of claims or amounts overpaid. All levels of error will 

require that providers received education on proper billing procedures and the 

collection of claims paid in error.” 

Clearly, if the audit was performed on variables that are not operationally defined, then the 

subjective judgment of the audit introduces a different type of error into the alleged 
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overpayment. Education is meaningless until the variables of interest, CPT codes, MN, hospice 

eligibility, and principle diagnoses codes have been operationally defined.  

4.2.6 Does a MR require a review of medical records? 

“Most MR does not require review of medical records. Often, MR is conducted 

by simply examining the claim itself, usually in an automated method. If more 

information is needed, the contractor also reviews attachments (e.g. certificates of 

MN) and/or patient history files. In a small percentage of cases the contractor will 

request access to medical records to confirm the services rendered are reflected on 

the claim, coded correctly, and covered by Medicare.” 

From the E/M codes and MN definition described earlier, it is clear that any MR must examine 

all the medical records. To do otherwise would render it impossible to assign a correct code to an 

E/M claim or a MN claim. Not only would there be a concept with no operational definition but 

no documents to attempt to verify the appropriate CPT code or MN. Note, we have reviewed 

over 150 audits. In every case the contractor allegedly used medical records to determine that the 

amount paid was incorrect. 

     4.3 Action 3: Continual Improvement 

The next step in the process should be continual improvement. But, Medicare refers to 

this step as Corrective Action. As this step has been implemented, it has been counter-

productive because concepts audited have not been operationally defined as explained below. 

4.3.1 Corrective Action 

The following types of corrective actions can result from MR. 

1. Education – Problems detected at minor, moderate, or significant levels will

require the contractor to inform the provider of appropriate billing procedures.

2. Prepayment review – prepayment review consists of MR of a claim prior to

payment

3. Postpayment review – Postpayment review involves MR of a claim after

payment has been made.

The problem with Education is if E/M and MN have not been operationally defined, no amount 

of education will enable the provider to code claims correctly. The only solution for the provider 

is to “down code” the claim to the lowest paid level irrespective of the level of service provided. 

This is economically unfair to the provider who has provided service to the patient.  
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The Prepayment review requirement means a percentage of the providers claims are 

subjected to MR before payment can be authorized. Once the provider has re-established the 

practice of billing correctly, they are removed from prepayment review. But this can cause 

serious cash flow problems for the provider as the contractor can dictate the percentage of claims 

that the contractor must review before payment is authorized. This process suffers from the same 

fundamental flaw, namely that the E/M and MN codes are not operationally defined. So, there is 

no way to accurately code a claim. 

The Postpayment review essentially says to the provider, “You have been overpaid”! 

Here a SVRS is drawn from the frame for purposes of extrapolating the sample overpayments 

audited by the contractor to the entire frame. Of course, for this extrapolation to be meaningful, 

the laws and assumptions of probability and statistics must be met. In addition, there must be 

operational definitions of the terms associated with concepts audited like CPT codes, MN, 

hospice eligibility, etc. 

4.3.2 Continual Improvement Based on PDCA 

What is needed in MR is the application of the continual improvement cycle: Plan, Do, 

Check, and Act (“PDCA”). The Corrective Action step in the MR process is Plan the audit, Do 

the audit, Check the mistakes, Recoup alleged overpayments (PDCR). This must change. There 

is no evidence that the majority of healthcare providers are guilty of fraud, waste, and abuse. 

There is evidence that there is a lack of operationally defined concepts used in submitting bills to 

Medicare, Medicaid, and private insurance companies relative to services provided by healthcare 

providers. Because of the lack of these operational definitions, countless hours are involved in 

non-productive audits and appeals of these audits. If the PDCA cycle were used in conjunction 

with these audits after concepts had been operationally defined, positive results would result as 

they have in other industries that have adopted or absorbed the continual improvement mentality 

rather than the “Gotcha” mentality. Unfortunately, continual improvement is not the focus of MR 

in practice today.  



William G. Cochran, Sampling Techniques (John Wiley & Sons, Inc., 
3d ed. 1977).

Additional  Resource:
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