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Qutline

= introduction

— why code medical records

= methods for coding medical records

— manual coding
— computer assisted coding

= automatic coding module to support
Practice Management System (PMS).

— proposed system to automatically assign codes to medical
records in general practice based on the free text entered
by the practitioner
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Introduction

richest data store of routinely collected personal
health information.

team-based primary health care

focus on chronic disease management

demonstrate improved health outcomes for the
investment in primary care

I:> increased need to share and
to report on its contents

Sharing data

= Problems
« quality of the data

« need to be able to communicate and process the
data efficiently.

= Solution

« computer coding of medical records with
controlled vocabulary

« use of standardised coding systems
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Coding problems

= code assigned to an event may be inaccurate
« selection of the wrong code

« range of potential codes may be wide and not
standardised

« correct code may not actually exist

¢ sensitivity of use of diagnostic code for chronic obstructive
pulmonary disease (COPD) was 79% with a positive predictive
value of 75.3%, and patients with COPD had to be identified
from additional searches

» 3803 patients with a pre-existing ischaemic heart disease code
(IHD) Read code, 15% no evidence of IHD.

Implications of poor coding

= accuracy and quality of the subsequent
analyses, reporting and health planning
based on inaccurate or incomplete coding.

How to increase the accuracy and quality of
the coding applied to medical records

2?9?77927777
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Current situation

= manual coding
« medical practitioners
« trained coders

= clinical coding by computer
« Semiautomatic
« from free text

Manual coding by practitioner

= manual coding by practitioner seeing patient

« best position to assign a relevant code
= But

« the focus is on caring for the patient; assigning
codes to a medical record is a low priority task

« the time of medical practitioners is expensive.

- additional and unattractive workload reducing
time available for direct patient care
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Practitioner coding time

= arange of 53-227 hours/month spent by general
practices recording data

« about 1,230,000 hours would be spent every month
collecting data in general practice in the UK.

= GPs spend an average of 2 minutes manually
coding ‘reason for referral” using ICPC

« systematic coding of the problems managed for all
general practice encounters in France = about $640
million each year.

Manual coding by coders

= manual coding by trained coders
« secondary/tertiary care

« health maintenance organisations (HMOSs) in
USA

= on-line web service
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"Clmlcal codlng by computer

=0 lmprove accuracy Wlth no addltlonal
Workload for general practltloners (GPs)

. is increasingly bemg used in medical records.

. semr-automatrc codlng systems operating at the time of
data entry (e.g. ‘popup’ or ‘drop- down menus of
standard clinical terms) s :

G berng extended to computer assrsted codlng (CAC) usmg
structured mput

- — the selection of menu |tem results in narratrve text berng
produced and entered in to the medical record, such as that
used in MedTech 32 Advanced Forms. i

Edit Patient Module PatientRegister Bepot Tools Ubliies Setup Window Help
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HU Card MorHighU M) =] Stan | | B |
Inactive [ add | oK | cocel | cose | swpecst.|  wep |
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Tt Pafient Modue Palient Document Heport Took Uiies Getp  wndow  Help

B

MITH Harold (3014.1) A3-R SFE

Smith St 0989898, 0989898 12 May 1954 52 yis  Male 0.00 RP
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[~ Fenal - Creatinine
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[~ Proteins - Total Pratein / &lbumin
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Computer assisted coding
(semi-automatic) - problems

« constraints on the practitioner to use some kind of
structured language or enter data in pre-defined
manner, thus affecting the way in which they enter
clinical data in to the EMR.

« inability to cope with the level of detail required by
clinical practice.

« Important clinical data may be recorded in free-text and
be invisible to coding by traditional standardised coding
systems

« thus currently only limited information in health
records is in a structured format

Computer assisted coding (CAC)
- from free text

= increase the completeness of any analysis from
medical records

= allow GPs to continue to enter data in a flexible
manner

= “ldeal of a (coding) system that combines the
advantages of structured records with the richness
of free text” (Lewis, 2002)

= limited application to general practice
consultations to date

10
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CAC technology

= underlying automatic reasoning engines

« combining soft computing and rule-based
reasoning.

* Soft computing approaches require the use of
learning data sets. They may be applied to capture
and to re-use tacit knowledge.

» Rule-based reasoning provides the the reasoning
engine with the ability to justify its decisions

A proposal for patient management
system enhancement

To improve the coding process, a PMS

incorporating an EHR system should be able to:

1. assess the quality of coding by an individual practitioner or

by an organisation or a division in an organisation;

2. generate codes automatically when codes are not assigned

by the practitioner;

3. assist the practitioner during data entry by suggesting codes
based on the free text information entered by the

practitioner.

11
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methodology

= document clustering techniques

= tree or as a directed acyclic graph (DAG),
with nodes/subnodes of the tree or DAG
corresponding to individual codes

= for each layer, a topic tracking algorithm is
applied to place each record entered by a
given practitioner

restrictive clustering

= topic tracking algorithm makes best effort to
assign each record to a number of codes at

different level of detail

« a value corresponding to the confidence level of
each assignment is calculated

* the code corresponding to the lowest level of
granularity, for which the confidence level is better
then an a priori taken acceptable confidence level is
associated with the record as its "soft code™.

* A record that can not be assigned to any of the codes
with sufficient confidence remains unassigned.

12
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‘Soft codes’

= The soft code is used to fulfil the three
requirements stated earlier

 The difference between the soft code and the "hard code™
entered by the practitioner (if entered at all) is taken as an
indicative measure of the coding quality.

< When codes are not assigned by the practitioner, soft codes can
be used as surrogates of hard codes in situations when a code is
required (e.g., for reporting purposes).

+ the PMS may assign a soft code to a record that has just been
entered, and prompt the practitioner whether s/he would like to
accept the resulting soft code as a hard code (a decision, for

which, ultimately, the practitioner will be responsible).

Conclusion

« computer assisted coding from free text (CAC)

 improves completeness of analysis from medical records,

 accomodates flexible manner of data entry,

* increases the quality and completeness of the coding of clinical
encounters in general practice

 without placing any additional workload on the practitioner.

- automatic CAC module enhance PMS systems:
« providing functionality to assess quality of coding by individual
practitioner/organisation/division in an organisation,
 generate codes automatically when codes not assigned by practitioner,

« assist practitioner during data entry by suggesting codes based on free
text information entered by practitioner.
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