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Revenue cycle improves with regular analytics

Feat u re

By Kristin Freitas, CPA, CIA, ACDA

Charge Capture Continuous Auditing

Clinical process owners have their hands full with a variety 
of intense and time-consuming patient care demands, 

and manual charge capture processes can be prone to 
errors. Not surprisingly, charge entry mistakes happen. 
Well-placed continuous auditing routines by internal audit 
can identify charge capture errors, allow for early correction 
and avoid the need for remediation further downstream in 
the revenue cycle. And, even better, the patient financial 
experience is improved through more accurate bills.

Sharp HealthCare is an integrated, not-for-profit healthcare 
system in San Diego with $3.5 billion in annual revenue. 
The system has four acute care hospitals, three specialty 
hospitals, three affiliated medical groups and a health plan. 
The internal audit department is comprised of 7.75 full  
time employees.

Seven years ago, the decision was made to implement 
continuous auditing. Experience had been gained previously 
in using data analytics software in most of our traditional 
audits. Continuous auditing would provide regular and 
automated evaluations of the business processes that are 
subject to errors and anomalies. Audit resources could have 
a greater benefit and process owners could improve the 
quality of their outputs.

Clinical department collaboration
Selling clinical management on the benefits of their 
participation in continuous auditing is the key to success. 
The expectation for accurate patient billing needs to be part 
of the culture of your organization. Aligning and partnering 
with hospital financial management can set the stage for 
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success. Also, designing a rollout that begins with a hospital 
with a known desire and need to improve charge capture will 
help. Early success sets the stage for further deployment.

Most departments see the value quickly in what continuous 
auditing provides for them. Even those who claim in their 
initial meetings that they have excellent controls can often  
be enlightened by their continuous auditing results.

Sometimes they feel that certain continuous auditing tests 
are not needed because they have checks and balances 
over those areas and never miss charges. These departments 
are encouraged to collaborate with internal audit for at least 
a few months just as an extra check. Even if no actionable 
results are identified, they soon realize that little time is 
required on their part to review their monthly results. Also, 
continuous auditing can be promoted to help sustain and 
verify their good performance levels.

Getting started
A consultant was engaged to assist the team in developing 
some initial scripts in accounts payable. After that 
experience, independently setting up continuous auditing 
projects in other areas became an easier task.

New continuous auditing projects begin with an idea, 
maybe from a previously completed traditional audit, or an 
area of risk obtained from an outside source, like an AHIA 
conference or journal. 

After researching and developing proposed analytic routines, 
a meeting with the selected department should be held to 
introduce the concept, discuss the potential routines and 
share the anticipated benefits. The input from the process 
owners is critical to determine that the analytics will provide 
valuable results and buy-in exists with the process owners to 
review and act on the results. 

Obtaining access to the necessary data is the next step. 
Clinical and charge capture data and reports are available in 
a data warehouse and through open database connectivity 
access to the financial reporting system. If access is needed 
to another system, the information systems department can 
make that happen.

Execution
Charge capture continuous audit data routines are run mid-
month for the prior month’s billing data. The needed billing 
data is automatically pulled from the data warehouse, which 
is set up to extract all charges from these departments for 
the prior month. The charge data reports are emailed to 
internal audit around mid-month. 

The next step is to work on data mining and script 
development to set up the project and use data for testing. 
Refinement is usually needed and accomplished by working 
directly with the process owners to reduce false positives 
and limit the results to only meaningful data. Make the process  
as simple and painless for them as possible. Once the 
process owners accept the plan, the project is implemented. 

Charge capture continuous audits have been set up over 
four clinical areas: 

•  Labor and delivery, neonatal intensive care unit (NICU)  
    and triage

•  Implants

•  Interventional radiology

•  Emergency department

Basic routine tests have been established for most charge 
capture projects:

•  Timeliness of charge entry

•  Duplicate charges

•  Co-dependent charges

•  Charge code and procedure code completeness

Results are shared with the clinical managers and some 
leads from these departments, and the hospital CFO 
receives a copy.

Timeliness of charge entry
All charge capture continuous audits determine whether  
the timeliness of charge entry meets our organizational 
policy of three business days from the date of service.  
A script stratifies on the number of business days to show 
a percentage of charges between 0-3 business days, 4-7, 
and 8 and over. The results of this test are provided to the 
process owners for informational and trending purposes. 
The clinical departments are not required to report back to 
internal audit on these results.

All charge capture continuous 
audits are designed to identify 

duplicate charges.
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Duplicate charges
All charge capture continuous audits are designed to identify 
inappropriate duplicate charges. The process owners can 
help determine which charges would be reasonable to 
include in the test. The duplicates command can be run  
on visit number. This test can also include date of service. 
For example, no more than one NICU charge per day would 
be expected on one account.

Setting up and testing this routine identified the need 
to exclude charge reversals. For example, running the 
duplicates function on visit number and not charge amount 
or units produced false positives for accounts that had two 
labor charges with one deleted later. Using the summarize 

function within the script to exclude any charge reversals 
remedied this problem.

Co-dependent charges
Charges that should be billed together are considered 
co-dependent charges. Testing was set up to verify if a 
patient account with a certain charge also had the related, 
co-dependent charge. For example, in the interventional 
radiology department, a patient account with a vertebroplasty 
charge should also include a cement charge. 

The test extracted a table of all vertebroplasty charges  
and a separate table of all cement charges. An “unmatched 
join” was performed with data analysis software using 
patient account as the primary key field. When an  
account included a vertebroplasty charge but did  
not include a cement charge, the account was  
flagged and included in the results to send to the  
clinical department.

Charges that should be billed  
together are considered  

co-dependent charges.

Exhibit 1 – Duplicate charge testing

Labor & Delivery,  
NICU, Triage

1. Delivery

2. Labor 

3. First hour surgery

4. Anesthesia admin

5. Pitocin admin

6. All NICU charges

7. Triage level charges

8. Initial infusion 

Implants 

1. Implant hip 

2. Implant knee

3. Pacer

4. AICD (automatic 
implantable cardioverter-
defibrillator)

5. Heart valve

6. Loop recorder

Interventional Radiology 

1. Catheter infusion

2. Ablation

3. Insert PICC (peripherally 
    inserted central catheter)

4. Replace (G, J, GJ) Tube

5. Filter vena cava

6. Needle electrode

7. Stent

8. Vertebroplasty

9. Kyphoplasty

Emergency Department 

1. Level charges
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Exhibit 2 – Co-dependent charge tests

Labor & Delivery,  
NICU, Triage

1. Anesthesia: 
pharmaceuticals and 
administration

2. Magnesium sulfate: 
pharmaceuticals and 
administration

Implants 

1. AICD and lead

2. Drug eluting stent: 
procedure and supply

3. Trans-catheter aortic valve: 
replacement and implant

Interventional Radiology 

1. Vertebroplasty or 
kyphoplasty, and cement

2. Percutaneous 
transluminal angioplasty 
and balloon

3. Insert PICC and cath 
PICC

4. Thrombolysis and 
catheter

5. Bile duct stent and stent

6. Angioplasty and balloon

Emergency Department 

1. Additional IV (intravenous 
therapy) charges and  
initial IV charges

Charge code and procedure  
code completeness
Like the test over co-dependent charges, you should  
test charge code and ICD-10 procedure code relationships. 
Duplicate and erroneous charges often occur for  
these categories.

For example, two tables can be produced for labor and 
delivery. One table is extracted from the charge table of 
all accounts coded with the ICD-10 procedure code for 
C-section and another table of all accounts coded with the 
ICD-10 procedure code for manual delivery. 

Extract tables are produced for each of the charges that 
should be associated with these procedures (first hour 
surgery, labor, delivery). Then multiple “table joins” and 
“unmatched joins” are performed to identify potentially 
incorrect or missed charges. 

When an account is coded with a C-section, the first hour 
surgery should have been charged and not a delivery 
charge. If an account is coded with a manual delivery, you 
can verify that both the labor charge and delivery charge are 
included. In some cases, the charges are correct, but the 
ICD-10 code was entered incorrectly by the coders.

Tracking and reporting results
The data analysis scripts should be set up to automatically 
export the results to spreadsheets. Emails from internal audit 
share the results with the process owners. The body of the 
email provides a summary of the results, including a running 
total of under- and overcharges identified during the fiscal 
year with a comparison to the prior fiscal year. Spreadsheets 
are attached to the emails to provide the details of the 
patient accounts that were flagged based on the test criteria.

Clinical departments should provide you with feedback 
within 30 days on the results of your monthly routines.  
Any corrections to charges are made by the clinical 
departments in the billing system, which you can confirm. 
The dollar amounts of the charge corrections can be 
tracked, accumulated and shared with hospital management 
in periodic status reports.

The board audit committee is provided a quarterly high-level 
summary of continuous auditing results, combining charge 

Selling clinical management  
on the benefits is the  

key to success.
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capture with other areas of continuous auditing. The charge 
capture results are a running total of gross undercharges 
and overcharges, adjusted by a percentage realization rate 
to reflect net revenue. The realization rate is based on our 
system’s historical reimbursement averages.

Realistic expectations
Over time, the clinical departments should correct the 
root causes of mistakes, and eventually the analytics will 
produce minimal results because better controls have been 
implemented. However, after running many of these projects 
for years, improved results have not yet happened to any 
significant extent. This may be partially due to employee 
turnover and clinical staff being more concerned with patient 
care than implementing controls over charge capture.

Some departments have improved front end controls more 
than others. Some departments inappropriately rely on 
internal audit to catch errors for them, which is not our role 
or goal for them.

Conclusion
Your department and organization can achieve 
quantifiable value by performing continuous audits 
over charge capture. Once one project is set up, 
additional projects become easier to set up in other 
clinical areas. The benefits to the organization are a 
higher performing revenue cycle and a better patient 
financial experience.

Kristin Freitas is a Senior Auditor – Data Analytics for Sharp HealthCare in San Diego, Calif. She specializes 
in implementing continuous audits using data analytics software for the Internal Audit and Corporate 

Compliance departments. Kristin can be reached at Kristin.Freitas@sharp.com and (858) 499-5343.
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Exhibit 3 – Charge code/procedure code tests

 
Labor & Delivery, NICU, Triage

Implants

Interventional Radiology

ICD-10 code description 
1. C-section 

2. C-section 

3. Standard delivery 

4. Standard delivery 

1. Replacement of hip

2. Replacement of knee

3. Replacement of shoulder

4. Dilation of coronary artery

1. Occlusion or restriction of  
    carotid artery

2. Insertion into vena cava

Charge description  
1. First hour surgery

2. No delivery

3. Labor

4. Delivery

1. Implant hip

2. Implant knee

3. Implant shoulder

4. Stent

1. Coils 

2. Filter vena cava


