Original

PSSlMJ Article

u ™M DICAL
Jou N (i

E |
R A

nsWaIssuunslisialsauvazinansdnludfdmsudieuen
Ii\‘lWEl’l’iJ’]ﬂﬂ\‘l“ﬂﬂ’]uﬂ%u‘VI%: msﬁnmﬁauwé’a

Development of an Automated ICD Coding System for Outpatients
at Songklanagarind Hospital: A Retrospective Study

Astlel ANIRNAI, .., WIARNA A1ULAZLY, W.1.2
Saranee Supornpipat, M.Sc.', Phongsak Dandecha, M.D.?

TSINENUNAFIZATUATUNS AMSUNNFERS NINENdaIIa1UATUNS B1tnarmalreal Sundnaaaa 90110 Ussindlne
2§2N3MDIYIFAART ANSUNNEANFRS NMNINENAEEIIAIUATUNS Bnnaralng Tundadeaan 90110 UssimAlne
1Songklanagarind Hospital, Faculty of Medicine, Prince of Songkla Univerisity, Hat Yai, Songkhla 90110, Thailand.
’Department of Internal Medicine, Faculty of Medicine, Prince of Songkla Univerisity, Hat Yai, Songkhla 90110,
Thailand.

unfnta

Fnguszaud: awmuinazlssfiulssaninwaanssuunsliswalsanazswainansdnlud@dmiugiaauan
Tsanenunasuaaiuaiuns laglfinaie rule-based Laudlailaminisufiasnisanaiduainnasuganiniilasain
ANNEAnaInlunsisialsALasIHaNnanIs
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ABSTRACT

Objective: To develop and evaluate the performance of an automatic disease and procedure coding system for
outpatients at Songklanagarind Hospital using rule-based techniques. This system aims to address the problem
of payment rejections from health funds due to errors in disease and procedure coding.

Material and Methods: This retrospective study utilized 49,497 outpatient visit summaries from Songklanagarind
Hospital in 2023 that did not meet the payment conditions set by health funds, as evaluated by the hospital
information system (HIS). Data were divided into a training dataset (24,748 records) and an evaluation dataset
(24,749 records). The automatic coding system was developed using rule-based techniques, comprising disease
code databases, procedure code databases, a rule repository, and a matching rules engine. System performance
was assessed using Spearman’s rank correlation coefficient, confusion matrix, accuracy, sensitivity, false positive
rate (FPR), and area under the curve (AUC).

Results: The system achieved an accuracy of 84.42%, a sensitivity of 65.53%, and an AUC of 81.74%. Spearman’s
rho was 0.8517, indicating high concordance between codes assigned by the automatic system and those
assigned by experts. The system was able to assign 57,870 codes out of a total of 117,295 codes, To ensure
the record is not rejected or subjected to reimbursement delays exceeding 50% of the total medical expenses
(specifically for cases that do not meet the payment criteria of the health insurance fund, as assessed by the
hospital information system [HIS]).

Conclusion: The rule-based automated disease and procedure coding system demonstrates high performance,
effectively reducing workload, increasing efficiency, and minimizing coding errors. It is suitable as an assistive

tool for coding outpatient cases, particularly when processing large volumes of data.

Keywords: automated ICD; knowledge base; outpatients; rule-based

UNUI 291 nsldsialsAkazsiainansaiulnaivin

msl¥isHalsauazsiainansiignsiasiianuddn
atadasaszuugann ilasandunalasnsesiansiings
ANSNEINEIUIA NITINTURUNTNEINT WASAITILATIZN
daygan1eszuiaingt’ ludseinalng a1sUfiaanisane
\FuannnasnuganIwiiasananuianaalunisldse
Tsauazswarnamaiuilamddniidonanssnusasaiuy
nensiiuzaslsensning Tngewglunsdgiaauanii
YIunaannuaziianunainnaigzasnsifdadelse

Tnsyaainsmansunnd fufidadndananaiszns olu
fuian Aldane wazanuiFaesanuianaia®® ns
2enefravfialuszuy ICD vildinsldsadunssuiuns
fl#naunuazianuutdutianas’ Anuianaialunis
Wsralsauazsnannanisiinanagluuy i nslafsna
Tsandn mslisialsananiiligneiag nnslisiadiliiamg
lzan vanslisiailiaanndaadunisidaduuaznis
fnuilgmmaniianaiinanmanannuiannudnlaly

VYSVSHIVANWASUNS T7 6 aTUTT 1 8.A.—1.8. 2569



Development of a Modified Work Ability Index for Nurses

Supornpipat S and Dandecha P.

naNNIILATAE ANTUdauravszuunIsIRsria ICD-10
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mﬂﬁﬂmﬂ%ﬂui"aamﬂ%aa (machine learning) [tauiiun1s
\38U3LB9AN (deep learning)® insurance claim processing
and research. The current scenario of assigning codes
is a manual process which is very expensive, time-
consuming and error prone. In recent years, many
researchers have studied the use of natural language
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ICD-10 fidganAdauiy Faatiaidy 15A “LE-artiges
Arzneimittelexanthem auf ein neues Zytostatikum”
(Muaasiy) Wanleaaiu “LE-like drug rash to a new
cytostatic drug” (MAINOH) wazQniNsianlILIia
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vily train dataset 24,748 Wiy waz evaluate dataset
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wsn lawn ﬂaé’ﬂﬁﬁwaﬁiaamuzqwmw (200-799) ALy
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TufisvialsAnan (PDx)
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SAERANAU (%)
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ANsaRUTHELIA LRI EN
HalsARaLANAIN
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Usvalsaiillausaidulsananly (sAEmanau *)
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Iuﬂiuﬂs\ﬁwaim'mmumum'mum mldfinnsufiasnisidindns
Iummmﬂﬁiﬁﬂmumwé’mmmamuﬂanmm‘mﬂmﬁum
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'Ltii'wammmn'\sumaumuma‘hﬂwan (A10)
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PDx=principle diagnosis
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M151971 2 F2a819518A15AMNRANAIARIUAITIRET AANIS

M135197 3 N15N52ANLABINANIIANAN (principle diagnosis: PDXx)

nsnszantaglssianaNnuianaialunislisia  ldgnsias (awas 14.17) lagAnuianNaIA 5 duaUwIn

TsAuazsiainomsuaugihauanaindayaionun 49,497  sauduAaiuianss 93.2 zavAuiianainonun
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