Use of Computer Vision for Claims Adjustment Automation:

A Case Study with a Large Health Insurance Provider




Introduction

Health insurance provider
m Beneficiary
e Signs a contract with the provider
m Physician
e Is affiliated with the provider
m Provider
e Must comply with the agreed contract terms

e Should not pay for non-covered services
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Objectives

0 General objective

Develop an application to automate the medical claims auditing process
for a health insurance provider. The application must be capable of
extracting information from scanned medical forms and comparing it with
data recorded in the health insurance provider’s system. It is expected
that services performed by contracted hospitals that were not prescribed
by physicians in the scanned forms will be flagged and denied.




0 Specific objectives

Objetives

Acquire a dataset of medical form images;

Label the medical forms dataset with support from a specialist;
Compare the main OCR tools;

Train a neural network to detect components within the forms;
Extract content from the medical forms;

Compare the extracted information with the data stored in the health
Insurance provider’s system.




Theoretical framework
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Theoretical framework

OCR (Optical Character Recognition)

Computer vision
Image processing
Deep learning
CNN

Sistema
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Referencial Teorico

String similarity

e Based on char
e Based on vectorial space

Uses

e Plagiarism Detection
e Text Comparison
e OCR Post-Processing

Sistema
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Methodology

Document Processing Pipeline
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+ Scanned documents
« Invoices

* Medical forms
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« Invoice numbers
« Titles / Protocols

Visual Auth Elements

« Official stamps
Handwritten signatures

* Seals

 Authorization marks

« Validation markers

Core Techniques

Descriptive Content
« Service descriptions
« Medical procedures
« Observations

« Item descriptions

« Diagnostic notes

« Transaction details

Structured Output
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Dados

e 2000 images

e Manually labeled
e data augmentation

Methodology

Datasets

e stamps and signatures
e description area
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Comparacao de OCRs

Google Vision

Azure Form Recognizer
Amazon Textract
Tesseract

Métricas
Pricing

Response Quality
Particularities

Methodology
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Methodology
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Methodology

Modulos da ferramenta desenvolvida YO LOVS

e stamps and signature detection
o Yolovd
e head information extraction

o OCR
o Levenshtein

Amazon Textract
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Methodology

Modules of the Developed Tool
e Service Description Identification
OCR (Amazon Textract)
YOLOvS
Description Dictionary
Levenshtein Distance Algorithm

Tabela 1 — Tabela de comparacao de descricoes

ACIDO ASCORBICO ] ACIDO LACTICO | Anti-TPO

VITAMICA C AC. LATICO PEROXIDASE
VITC LACTATO PEROXIDASE
TPO

AC. ASCORBICO Acido lictico (lactato) - | Anti-TPO - pes-
pesquisa e/ou dosagem | quisa e/ou dosa-
gem

Acido ascérbico (vita- | ACIDO LACTICO Anti-TPO

mina C) - pesquisa e/ou
dosagem

ACIDO ASCORBICO




Result

stamps and signature detection

Tabela S — Tabela de deteccao de carimbos e assinaturas

Dado

Positivo Falso Positivo Total

Carimbo Medico
Assinatura Medico
Assinatura Beneficiario

100 0 100
80 0 100
13 0 90



Resultados

head information extraction

Tabela 6 — Tabela de deteccao de cabecalho

Dado Positivo Falso Positivo Total

Data 97 0 97
Requisitante 90 97
Beneficiario 86 97

Indicacdo clinica 90 97
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Service Description Extraction

100 invoices/documents used for

testing;
669 service descriptions identified in

the dataset;
569 successfully extracted, with 5

false positives.




Results

Complete solution

200 medical forms used for testing;

e 1,307 service descriptions, 580 signatures and stamps, and 772 header information fields, totaling
2,659 pieces of information that needed to be detected and extracted,;

® 2,517 correctly extracted items, achieving an accuracy rate of 94.56%;

® 52% of the medical forms had 100% of the information successfully detected and extracted.

Tabela 7 — Tabela Erros por Guias

Numero de Erros | Numero de Guias
0 104
| 65
2 23
3 5
4 2
>4 |
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Conclusao

Most of the information could be successfully extracted.
The solution can reduce the workload of auditors.

-> Limitations

e Low image quality;
e Handwritten text.

-> Future Work

® Increase dataset diversity;
® Apply NLP techniques for key-value extraction;
® Use OCR specialized in medical handwriting recognition.
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