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Case Study:  
Continuous Audit Recovers Lost Cardiac 
Catheterization Laboratory Revenue
By Gail Hormats CIA, CISA, ACDA and Feline O’Gorman CPA, ACDA

Continuous auditing (CA) employs 
automated tools to check whether 

an organization’s financial and non-
financial data is processed correctly 
and determines whether internal 
controls are working to prevent errors 
and fraud. 

The deployment of these tools provides 
the capability for financial and non-
financial data to be checked in near real-
time and the results shared with those 
having a need to know. Putting these tools 
in place gives assurance regarding the 
integrity of information at given points in 
time and provides constant checking for 
errors or fraud.

The continuous audit approach 
employed for this project consists of 
four major stages: Planning, Process/
Data Understanding, Script/Report 
Development, and Production. Each 
phase is important and plays a key role in 
our ability to apply continuous auditing 
at our organization.

Figure 1 shows the process flow of a 
continuous audit project from start to 
completion depicted by each stage.

Plan the audit

The planning phase involves developing 
a general understanding of the process 
being considered for continuous 
auditing, and identifying potential 
control testing routines. We also meet 

with the main contacts for the project 
to share an overview of this form of 
auditing and our particular approach. 
These contacts are the directors, 
managers and key staff for the area as 
well as representatives from Information 
Services. Planning identifies the 
major issues that will be addressed 
in a continuous audit, develops client 
cooperation and identifies the computer 
applications containing the needed data. 
This phase is between 1% and 5% of the 
overall project.

For our project, we worked with the 
cardiac catheterization laboratory 
management to identify the continuous 
audit testing objectives. These were to 
identify missing physician (Part B) or 
hospital (Part A) charges. The exercise 
was to compare data in the hospital 
accounts receivable system (HAR) to 
information in the physician accounts 

receivable system (PAR) and to identify 
mismatches in that data which might lead 
to charge denials. 

Process and data understanding 

This phase takes between 25% and 35% 
of the project time, and consists of three 
sub-phases: 

• Controls understanding

• Analytic identification 

• Data acquisition 

During controls understanding, we 
acquire or refresh our understanding of 
the process for which we are building a 
continuous audit routine. The process 
may involve one or more meetings with 
key contacts. The end result is either a 
written narrative or a flow chart, as is 
done in a traditional audit. 

At the start of the project, Audit Services 
met with key players in the Cardiac Cath. 
Lab revenue process. Working with these 
individuals, we documented the process 
flow and identified the applications 
involved. Figure 2 shows an example 
of the tool we use to collect the process 
information. 

Next we identify the analytics to be 
developed. In a traditional audit, the 
test program is developed from the 
process understanding; in a continuous 
audit, the analytics are identified 
from the process understanding. In 
part, background research will have 
helped identify what others are doing 
in the way of analytics for the area in 
question. This sub-phase finalizes the 
tests to be developed and their order of 
performance.

For the project, the Cardiac Cath. Lab 
team and Audit Services identified the 
analytics during the course of several 
discussions. The key tests would identify 
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missing HAR charges, missing PAR 
charges (limited to CCL physicians 
employed by the group practice), and 
data discrepancies. Data discrepancies 
included situations where the date 
of service did not agree between the 
HAR and the PAR; where the physician 
performing the service did not agree 
between the two systems; or where there 
was missing data. 

The last sub-phase is data acquisition. 
Audit Services works with the key 
contacts and subject matter experts to 
identify the applications and data fields 
required to perform our testing. Where 
possible, we obtain an Open Database 
Connectivity connection to the data. 
Otherwise, we create a data request 
and submit it to IS. Upon obtaining 
the initial file, we review it for format, 
data anomalies, and file size. During 
this phase, we also identify the need 

for secured shared drives for Protected 
Health Information (PHI) or Personally 
Identifiable Information (PII). If a secure 
drive is required, we request IS to create 
the drive, with access restricted to specific 
individuals.

For the CCL project, Audit Services 
requested that IS establish a secured 

shared drive. Full access—read, write, 
and execute—was granted to the Senior 
Hospital Documentation and Coding 
Analyst, the Heart & Vascular Center 
(HVC) Charge Entry specialist, and Audit 
Services. 

Audit Services has access to the HAR 
report writer and was able to create ad-
hoc reports with the pertinent data: 

• medical record number 

• patient account (visit) number

• patient name

• patient type 

• birth date

• admit and discharge dates 

• service code 

• service date

• modifiers 

Figure 1: Continuous Audit Process Flow
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• procedure codes and descriptions

• physician performing the procedure 

• insurance information 

• posting date

• charges 

IS was also asked to supply the same 
information from the PAR application. 
Lastly, a file was obtained from the 
Charge Description Master (CDM) with 
the fee schedules for the Cardiac Cath. 
Lab.

During the data acquisition phase, the 
HAR and PAR source files were manually 
created until we were sure we were 
importing the correct fields. Once we 
confirmed the manually created data was 
accurate, we requested IS to generate 
an automated monthly file in a pipe-
delimited format. All IS generated files 
were placed on the secured shared drive.

Figure 3 provides an example of the Audit 
Services Data Request form. This form 
is used if the IS team does not have a 
specific data request form. 

Scripts and report development

In the third phase, Audit Services develops 
the scripts and output reports. We use both 
ACL and Excel for our analysis. ACL is 
the engine that drives the data analysis, 
while Excel, with a heavy reliance on 
Visual Basic for applications, manages 
the overall project execution and controls 
the output reports. We review the output 
reports with the subject matter experts 
who respond to any exceptions identified 
in the analysis. Our discussion with them 
covers the production cycle—daily, weekly, 
monthly, quarterly, or annually—the report 
format, any trends we will track, and how 
management will respond to the identified 
opportunities. We expect management 
to respond on two levels—correct the 
specific error identified in the testing and 
obtain an understanding of root causes 
for the identified errors, and provide an 
action plan for correction. This phase takes 
approximately 35% to 45% of the project 
time. 

Figure 2a Example of Process Flow Documentation
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The actual report production consists of 
three steps:

• Step one identifies the period to be 
analyzed

• Step two runs the ACL data analytics

• Step three produces the output file 
for the subject matter experts.

The monthly CCL Charges at Risk report 
is created from a master script generator 
(Excel spreadsheet) as shown in Figure 4. 
The master script automatically generates 
step two and three via the use of Excel 
macro buttons.

During the ACL analytic step, the 
following key commands are executed.

• Importing the date entered in 
step one in the master CCL script 
generator and setting the path where 
the output file will be saved.

• Importing the source files from the 
HAR, PAR, and CDM. The HAR 

requires two files to be imported. The 
first HAR file imports data related to 
the patient and the encounter, such 
as patient account number, patient 
name, patient birth date, service code, 
and service date. The second HAR 
file imports the responsible physician 
data for the first 25 procedures listed 
in the procedure table. The PAR file 
contains all required data elements in 
one file, as does the CDM. 

• Rationalizing and standardizing data 
formats. One example is standardizing 
the birth date field into a MM/DD/
YYYY format, regardless of how each 
application stores it. Another example 
is standardizing the insurance field 
to display both the company and the 
plan as a single field. 

• Identifying physicians listed in the 
HAR procedure file who are part of 
the group practice. 

• Summarizing the number of 
procedures performed by a physician 

on each specific service date, 
discharge date, patient account 
number, and patient medical record 
number. The summarized file is then 
joined with the charges detail to 
identify the responsible physician for 
each service date to create a single 
HAR charge detail file. 

• Relating the HAR charge detail to the 
CDM file in order to create a service 
code flag field that identifies the 
procedures that appear on the charge 
tickets. Only specific procedures on 
the charge tickets can be charged as 
both part A and part B services in 
HAR and PAR, respectively. 

• Defining the potential Part A and B 
charges for each hospital procedure 
by referencing the CDM.

• Summarizing each of the two 
charge detail files (HAR and PAR) 
for each patient, account/patient, 
name/service, and date/physician 
combination. 

• Joining HAR summary data with 
the PAR summary data and creating 
one common field for each account, 
medical record number, and patient 
name. 

• Automating the identification of 
possible errors, such as possible 
account, Date of Service or physician 
mismatch errors; possible missing 
HAR charges; and possible missing 
PAR charges.

• Exporting the different types of errors 
for the period being tested. 

Step three in the CCL script generator 
(Figure 4) takes the data analytic output 
file and formats it for management 
response. The output file has multiple 
tabs, one for each error type. Each tab 
can only be edited by the appropriate 
responder. The impact of actual errors 
identified and corrected is conservatively 

Figure 2b Example of Process Flow Documentation
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reported as 50% of gross charges. The 
summarized results are reported as 
shown in Figure 5. The Preliminary 
column shows the total possible 
dollars at risk. The explained column 
shows dollars where management can 
explain the possible error. The not–yet-
responded-to column shows dollars 
where management still has to review 
accounts. The correction-needed column 
shows dollars where management has to 
work with the payer to obtain payment. 

Move into production

The last phase takes the remaining 
15% of project time. During this 
phase, responsibility is transferred 
from the continuous audit analyst to 
an administrative assistant who is 
responsible for running the production 
scripts and discussing output with the 
subject matter experts. 

The move to production takes about four 
cycles. The continuous audit analyst runs 
the continuous project for the first cycle. 
During the second cycle, the assistant 
observes as the continuous audit data 
analyst runs the project, including all data 
reviews and interactions with subject 
matter experts. 

Prior to the third cycle of production, the 
continuous audit analyst creates detailed 
instructions for running the project 
and reviews them with the assistant. 
In the third cycle, the continuous audit 
analyst and the assistant work together. 
The assistant follows the step-by-step 
instructions, prompted as needed by 
the continuous audit analyst, and asks 
clarifying questions. 

In cycle four, the assistant runs the 
continuous audit project, with the 
continuous audit analyst watching and 
answering questions as required. After 
that, the project is considered to be in 
production. The CCL project is run 
monthly and the responders have two 
weeks after receipt to respond. 

Conclusion

Continuous audit is a powerful method 
for reviewing revenue processes 
and identifying opportunities for 
improvement. A traditional audit would 
identify the same revenue opportunities 
—one time—and then recommend that 
management identify and correct the 
reasons for the errors. Using continuous 
audit, ongoing lost revenue or cost 
avoidance opportunities are identified 
at every cycle that help track process 
corrections.

Figure 3 Data Request Form

Figure 4 Master CCL Script Generator
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Audit Services and the Cardiac 
Catheterization Lab team have already 
identified approximately $313,000 (net 
of estimated 50% Payment on Account 
Factor) in recoverable charges:

• $250,000 Denials Avoidance for 
Date of Service and Physician 
discrepancies

• $ 22,000 Denials Avoidance for Periph-
eral Endovascular Charge Ticket Error 

• $ 26,000 Missing Part B Charges – 
billable

• $ 15,000 Missing Part A Charges – 
billable

Additionally, Audit Services and the 
team identified trends to isolate process 
opportunities and implement the 
following improvements:

• Health Information Management 
provided staff education to ensure 
coders properly capture the 
performing physician name within 
the coding system. Previously this 
defaulted to the attending physician’s 
name. 

• Cardiac Catheterization Lab 
management revised the charge 
ticket collection procedures and 
coordinated with the Physician 
Billing Office to ensure procedures 
are captured in the daily 
reconciliation.

Overall, this project should conserva-
tively save our organization $190,000 
annually in cost avoidance or missed 
billings — more than paying for the 
resources to develop the continuous 
audit. NP

Figure 5  Example of Summary Report
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– Harry Firestone


