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Introduction



Your presenters

Justin Giuliano

Justin is an Account Director in Deloitte Forensic in Melbourne and has over a decade 

of experience in data analysis. Utilising technology and his Chartered Accountant 

qualification, he has been able to bridge the gap between technology and the 

requirements of business to provide valuable insight to 80 organisations during his 

time with Deloitte.time with Deloitte.

Justin has been the project director on a long term major forensic review for a large 

public sector agency, involving health care claims file review and data analysis of 

related billing practices. He gained a thorough understanding of more than 13 million 

lines of hospital billing data across seven years and used analytics to successfully 

identify unusual billing behaviour to target for further review.

Jessica Mead

Jessica is a Senior Analyst in Deloitte Forensic in Melbourne. Since joining Deloitte in 

2008, Jessica has worked on a number of complex matters relating to the 2008, Jessica has worked on a number of complex matters relating to the 

examination of financial transactions and accounts and a number investigations with 

respect to employee misconduct and inappropriate activities.

Recently, Jessica assisted on a long-term project assisting a large public sector 

agency investigate and review provider billing. Jessica’s role included investigation 

into suspected fraudulent billing of providers and determining the extent, reasons and 

methods by which this occurred. 



Background

Why are we here?

• To share Deloitte’s recent experience in medical investigations• To share Deloitte’s recent experience in medical investigations

Our areas of expertise

• Life Sciences and Health Care industry

• Forensic investigations

• Deloitte Analytics• Deloitte Analytics



Case studies



Where have we done this before?

Government agency

– Data analysis: source and optimise data

– Identify sources of data

– Obtain relevant data: ~13 million records across 7 years

– Source and optimise data for analysis: combine all data received and add descriptive 
informationinformation

– Data analysis: identification of providers and services for review

– Refined review of specific provider items billed from almost 24,000 in total to around 
9,000 with specific issues identified

– Identified other providers exhibiting similar behaviour to specific provider (rules-based 
approach and data driven)

– Peer to peer analysis to determine whether potential inappropriate behaviour was the 
‘norm’

– Provider relationship analysis to direct enquiries regarding potential collusion

– File review outcomes

– Developed a review tool to capture findings of investigation team and enable rapid – Developed a review tool to capture findings of investigation team and enable rapid 
reporting on status and potential recovery.

– Identified exceptions for 15% of the surgeon population. In relation to these 
providers, 13% of their services were identified as exceptions. Through conducting 
extensive file reviews, the actual average of services with exceptions was 
approximately 40% for selected high risk providers

– Provided information to the agency and related bodies as part of investigative briefs 
for a number of providers



Where have we done this before?

Private health insurer

– Data analysis: source and optimise data

– Identify sources of data

– Obtain relevant data: ~1.5 million records for the 2008 calendar year

– Combine all data received and add descriptive information

– Data analysis: identification of providers and services for review– Data analysis: identification of providers and services for review

– Identifying exceptions based on mutually exclusive item combinations, multiple billing 
and complete medical services

– Findings

– Identified 3% of items as potential exceptions for further validation

– The main outcomes of the analysis were:

– preventative measures including working more closely with senior Medicare people 
on mutually exclusive multiple billing

– the ongoing identification of some claims to be pushed through a clinical advisory 
panel to review their adherence to the organisation’s policy.panel to review their adherence to the organisation’s policy.



Our Approach: 
How we do it…



Deloitte’s medical investigations approach
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Approaches to data analysis

• Expertise to data � expert rule sets based on domain knowledge and 

experience

– Traditional analytic techniques using data analysis tools such Excel, ACL, 

SAS, SQL to identify exceptions based on known risk profiles (rules)SAS, SQL to identify exceptions based on known risk profiles (rules)

• Data to expertise � data driven insights explained by domain 

knowledge and experience

– Recently developed analytic techniques using machine learning to organise 

complex data in a manner that helps identify previously unknown risk 

profiles.



Hospital and medical rules

• Development of rules based on experience in unusual billing 
behaviour for the organisation

• Development of rules database to identify potential billing anomalies 
based on review of the MBS

– Mutually exclusive item usage– Mutually exclusive item usage

– Complete medical service

– Mutually exclusive multiple items as defined in the MBS (i.e. the use of more 
than 2 knee items on the same claim on the same day)

– Duplicate billing of the same item numbers.



Hospital and medical rules – Examples

• Surgery with no associated costs

– Identify where providers have claimed surgical items (other than 
specifically identified surgical items that are not severe enough to warrant 
anaesthesia, radiology, inpatient stays, theatre costs) where there is no 
associated service (anaesthetic, radiology, inpatient stays, theatre costs) 
on the claim by a different provideron the claim by a different provider

• Aftercare anomalies

– Identify aftercare consultations (item number 105) within 14 days of surgery 
date (including on same day) billed by the same provider for the same claim. 
Assume 105 applies to most recent previous surgery.

• Compare theatre items billed vs provider items billed.



Hospital and medical rules – Examples

• Mutually exclusive MBS surgical item combinations, e.g.:

– 47924 Buried Wire

Buried wire, pin or screw, 1 or more of, which were inserted for internal 
fixation purposes, removal of requiring incision and suture, not being a 
service to which item 47927 or 47930 applies - per bone (Anaes.)service to which item 47927 or 47930 applies - per bone (Anaes.)

– Thousands of combinations tested

• Other inappropriate use of MBS item combinations - complete medical 
service (additional item usage)

– e.g. both primary such as fracture AND ‘add-on’ item numbers such as 
debridement, neurolysis are billed

• Other inappropriate use of MBS item combinations - complete medical • Other inappropriate use of MBS item combinations - complete medical 
service (unbundling)

– e.g. billing of an amputation procedure using individual items (flap, bone 
graft, great veins, etc) rather than the ‘over-arching’ item (amputation). 
Unbundling usually results in greater remuneration for a procedure.



Hospital and medical rules – Examples

• Mutually exclusive multiple billing (items billed more than defined)

– 40301 INTERVERTEBRAL DISC OR DISCS, microsurgical partial or total 
discectomy of (Anaes.) (Assist.)

– 49863 Foot, synovectomy of metatarso-phalangeal joint, 2 or more joints 
(Anaes.) (Assist.)(Anaes.) (Assist.)

• Duplicate billing

– Two providers bill the same patient for the same item on the same day

• Misuse of MBS

– Halo items billed for soft collar application.



Hospital and medical results – Provider ranking



Data driven insights – Self Organising Maps (SOMs)

• SOMs are a powerful artificial intelligence technique used for making sense of high 

dimensional and complex data

– Investigation

– Understand what has happened in the past

– Classification– Classification

– Segment / classify / cluster what is happening now

– Prediction

– What will happen in the future

• No assumptions made about how data relates to each other and what is important

• Applied to many data records considering all variables in all records at the same time to 

represent all the relationships between all records

– Unsupervised modelling technique

• Model places high number of variables (dimensions) into a map where similar 

observations are next to each otherobservations are next to each other

– Predominantly a visual interface to the models

• Visualisation concept is based on PROXIMITY and SIMILARITY

– Two nodes close together are “similar” whilst two nodes further apart are “dissimilar”



How do rules-based high risk providers cluster using data 
driven techniques?

• Mostly fall in cluster C4 except for two

• W and X fall in cluster C5 
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Data driven insights – An example demonstrating 6 
attributes 
Providers with a 
high number of 

records…

…use less popular 
item 

combinations…

…have the highest 
average number of 
services per day…

Number of records Item combination rank (low = popular) Average number of services per day

Services with aftercare issues Surgery with no associated costs 160 item number usage

…have some services 
with aftercare 

issues…

…have a high 
number of surgical 
procedures with no 
associated cost…

…bill a low number of 
160 item numbers…



File review approach

• Target high risk behaviour based on data analysis and customised 

criteria

• Develop consistent methodology to review high risk behaviour• Develop consistent methodology to review high risk behaviour

– Structured approach to reviewing behaviour

– Summary of high level trends

– Identification of relationships

– Collection of operative notes and other supporting documentation to support review

– Detailed review of exceptions.

• Collaborative approach with key stakeholders and experts and a 

structured approach to file reviews.structured approach to file reviews.



File review approach

Focus areas established and sample files for review Electronic file review tool

Sample of a tailored approach adopted 
for a recent project

Tools/techniques 
developed

Review of medical files and complete file review

Clinical review undertaken by qualified medical 
practitioners; issues identified

Sophisticated analysis tools 
(provider matrix)

Electronic Clinician Review File 
(CRF) tool

KPIs generated for reporting

Deloitte summary prepared; detailed Provider 
Information Pack (PIP) completed

Advanced KPI reporting 
techniques

Provider Information Pack (PIP)



Outcomes

• Reduction in billing due to increased scrutiny of billing behaviour

• Process improvements – operationalise insights

• System improvements – implement validated rules to proactively 

identify unusual behaviour, ongoing automated analytics to build in 

previously unknown rules

• Commercial settlement – where inappropriate billing is confirmed 

determine a suitable arrangement with the provider to refund amounts

• Criminal prosecution/recovery – in serious matters there may be a 

need to liaise with police bodies to investigate criminal activity.



Key takeaways



Key takeaways

• There is a great amount of experience in the industry regarding what is 

unusual billing behaviour

• There are unique components to billing behaviour for each organisation• There are unique components to billing behaviour for each organisation

• Use of data analysis to target unusual billing behaviour:

– Rules based analysis for known profiles

– Data driven analysis for unknown profiles and continuous improvement

• Success requires a joint approach with key stakeholders and experts 

and a structured approach to file reviews.and a structured approach to file reviews.
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General information only

This presentation contains general information only, and none of Deloitte Touche 

Tohmatsu Limited, Deloitte Global Services Limited, Deloitte Global Services Holdings 

Limited, the Deloitte Touche Tohmatsu Verein, any of their member firms, or any of the 

foregoing’s affiliates (collectively the “Deloitte Network”) are, by means of this 

presentation, rendering accounting, business, financial, investment, legal, tax, or other 

About Deloitte

Deloitte refers to one or more of Deloitte Touche Tohmatsu Limited, a UK private 

company limited by guarantee, and its network of member firms, each of which is a 

legally separate and independent entity. Please see www.deloitte.com/au/about for a 

detailed description of the legal structure of Deloitte Touche Tohmatsu Limited and its 

member firms.
presentation, rendering accounting, business, financial, investment, legal, tax, or other 

professional advice or services. This presentation is not a substitute for such professional 

advice or services, nor should it be used as a basis for any decision or action that may 

affect your finances or your business. Before making any decision or taking any action 

that may affect your finances or your business, you should consult a qualified 

professional adviser. No entity in the Deloitte Network shall be responsible for any loss 

whatsoever sustained by any person who relies on this publication.

Confidential  This document and the information contained in it is confidential and should 

not be used or disclosed in any way without our prior consent.

member firms.

Deloitte provides audit, tax, consulting, and financial advisory services to public and 

private clients spanning multiple industries. With a globally connected network of 

member firms in more than 140 countries, Deloitte brings world-class capabilities and 

deep local expertise to help clients succeed wherever they operate. Deloitte's 

approximately 169,000 professionals are committed to becoming the standard of 

excellence.

About Deloitte Australia

In Australia, the member firm is the Australian partnership of Deloitte Touche 

Tohmatsu. As one of Australia’s leading professional services firms. Deloitte Touche 

Tohmatsu and its affiliates provide audit, tax, consulting, and financial advisory 

services through approximately 4,500 people across the country. Focused on the 

creation of value and growth, and known as an employer of choice for innovative 

human resources programs, we are dedicated to helping our clients and our people 

excel. For more information, please visit our web site at www.deloitte.com.au.

Liability limited by a scheme approved under Professional Standards Legislation.

Member of Deloitte Touche Tohmatsu Limited
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