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Abstract
 This comprehensive analysis dissects the Thai Diagnosis Related Group (TDRG) System, which serves 
asǰtheǰcoreǰ𿿿nancingǰengineǰforǰinpatientǰcareǰofǰThailand’sǰuniversalǰhealthǰcoverageǰ(UHC).ǰIntroducedǰ
toǰreplaceǰdistortionaryǰfee-for-serviceǰmodels,ǰtheǰTDRGǰtranslatesǰclinicalǰworkǰ intoǰstandardizedǰ
economicǰunits,ǰ fundamentallyǰshiftingǰhospitalǰ incentivesǰtowardǰpayingǰforǰoutcomesǰratherǰthanǰ
inputs.ǰThisǰstudyǰprovidesǰanǰexhaustiveǰtechnicalǰreviewǰofǰtheǰalgorithmicǰarchitecture,ǰdetailingǰitsǰ
hierarchicalǰdecision-treeǰlogic,ǰwhichǰstartsǰwithǰPre-MDCǰ(pre-majorǰdiagnosticǰcategory)ǰscreeningǰforǰ
high-costǰgroups,ǰMDCǰassignment,ǰandǰtheǰsophisticatedǰpatientǰcomplexityǰlevelǰ(PCL)ǰengineǰusedǰinǰ
theǰAustralianǰRe𿿿nedǰDRGǰ(AR-DRG)ǰframework.ǰAǰkeyǰcontributionǰisǰtheǰexplorationǰofǰtheǰsystem’sǰ
indigenization,ǰnotingǰspeci𿿿cǰadaptationsǰforǰhigh-burdenǰlocalǰconditionsǰsuchǰasǰdengueǰhemorrhagicǰ
fever.ǰFurthermore,ǰtheǰpaperǰcomparativelyǰanalyzesǰtheǰTDRGǰagainstǰglobalǰsystems,ǰnotablyǰtheǰUSǰ
MS-DRG,ǰhighlightingǰThailand’sǰuseǰofǰtropical-speci𿿿cǰdiagnosisǰcodesǰ(ICD-10-TM)ǰandǰitsǰrelianceǰonǰ
complexityǰscoringǰoverǰtheǰUSǰcategoricalǰseverityǰtiers.ǰTheǰanalysisǰidenti𿿿esǰcriticalǰsystemicǰvulnera-
bilitiesǰstemmingǰfromǰitsǰrelianceǰonǰstandardizedǰchargeǰdataǰ(cost-to-chargeǰratios)ǰforǰrelativeǰweightǰ
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recalibration,ǰwhichǰrisksǰundervaluingǰlabor-intensiveǰcare,ǰandǰtheǰpersistentǰ issueǰofǰcodingǰquality
leadingǰtoǰDRGǰcreep.ǰTheǰconclusionǰrecommendsǰstrategicǰevolution,ǰurgingǰaǰtransitionǰtowardǰpatient
levelǰinformationǰandǰcostingǰsystemǰ(PLICS)ǰforǰaccurateǰcost-basedǰweights,ǰtheǰadoptionǰofǰarti𿿿cial
intelligenceǰ(AI)ǰforǰreal-timeǰauditing,ǰandǰpreparationǰforǰtheǰmandatoryǰtransitionǰtoǰICD-11ǰcoding
standardsǰtoǰensureǰtheǰTDRGǰremainsǰaǰrobustǰandǰequitableǰfoundationǰforǰtheǰnation’sǰhealthǰequity
objectives.

Keywords: Algorithm, Australia, DRG, Logic, Thailand

บทคัดย่อ
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ǰ บทความนี้วิเคราะห์ระบบกลุŠมวินิจฉัยโรครŠวมǰหรือǰThaiǰDiagnosisǰRelatedǰGroupǰ(TDRG)ǰซ่ึงเปŨนกลไกหลัก 
ในการจŠายคŠารักษาพยาบาลผูšปśวยในภายใตšระบบหลักประกันสุขภาพถšวนหนšาǰ (universalǰhealthǰcoverage)ǰ 
ของประเทศไทยǰการทบทวนเชิงเทคนิคนี้น�าเสนอโครงสรšางอัลกอริทึมของǰTDRGǰต้ังแตŠการจัดกลุŠมกŠอนǰMDCǰ(pre-majorǰ
diagnosticǰcategory)ǰการก�าหนดǰMDCǰไปจนถึงระบบความซับซšอนทางคลินิกของผูšปśวยǰ(PCL,ǰpatientǰcomplexityǰ
level)ǰ ท่ีอิทธิพลมาจากǰAustralianǰRe𿿿nedǰDRGǰ(AR-DRG)ǰพรšอมการปรับใหšเขšากับบริบททšองถิ่นǰเชŠนǰการจัดกลุŠม
โรคไขšเลือดออกǰ(dengueǰhemorrhagicǰfever)ǰนอกจากนี้ยงัมีการวิเคราะห์เปรียบเทียบระหวŠางǰTDRGǰกับระบบǰDRGǰ 
ของประเทศอื่นǰโดยเฉพาะǰUSǰMS-DRGǰ(UnitedǰStatesǰMedicareǰSeverityǰDRG)ǰและการใชšงานรหัสǰICD-10-TMǰ
(InternationalǰClassi𿿿cationǰofǰDiseases,ǰ10thǰRevision,ǰThaiǰmodi𿿿cation)ǰพรšอมกับการใชšน�้าหนักเชิงความซับซšอน 
แทนชั้นความรุนแรงของสหรัฐǰบทความชี้ใหšเห็นความเส่ียงดšานการพ่ึงพาระบบขšอมูลตšนทุน-คŠาใชšจŠายǰ(cost-to-chargeǰ
ratios)ǰส�าหรับการปรับน�า้หนักǰซ่ึงอาจลดคุณคŠาของกลุŠมโรคที่ตšองใชšแรงงานรักษาพยาบาลมากǰและยังประสบปŦญหาǰDRGǰ
creepǰอยŠางตŠอเนื่องǰความเห็นเชิงนโยบายจึงเสนอใหšเปลี่ยนผŠานไปสูŠระบบขšอมูลตšนทุนในระดับผูšปśวยǰ(patientǰlevelǰ 
informationǰandǰcostingǰsystem,ǰPLICS)ǰเพ่ือสะทšอนตšนทุนจรงิǰปรับใชšงานปŦญญาประดิษฐ์ǰ(arti𿿿cialǰintelligence,ǰ
AI)ǰเพ่ือการตรวจสอบขšอมูลการเบิกคŠารักษาแบบเรียลไทม์ǰและเตรียมพรšอมตŠอมาตรฐานǰICD-11ǰเพ่ือใหšǰTDRGǰเปŨนรากฐาน
ที่ยุติธรรมและสอดคลšองกับเปŜาหมายความเปŨนธรรมทางสุขภาพของประเทศ

Introduction

ǰ 1.ǰ Introduction:ǰTheǰStrategicǰImperativeǰ 
ǰ ǰ ofǰCase-MixǰClassi𿿿cationǰinǰThailand
ǰ ǰ Theǰ landscapeǰofǰhealthcareǰ𿿿nancingǰ
inǰThailandǰunderwentǰaǰseismicǰshiftǰwithǰtheǰ
introductionǰofǰtheǰuniversalǰhealthǰcoverageǰ
(UHC)ǰreformǰinǰ2002.ǰPriorǰtoǰthis,ǰandǰindeedǰ

withinǰtheǰburgeoningǰprivateǰsector,ǰretrospectiveǰ 
paymentǰ mechanismsǰ suchǰ asǰ l ine- i temǰ 
budgetingǰandǰfee-for-serviceǰ(FFS)ǰdominatedǰtheǰ 
hospitalǰ𿿿nancingǰterrain.ǰTheseǰmodels,ǰwhileǰ
administrativelyǰ straightforward,ǰ harboredǰ 
inherentǰeconomicǰdistortions.ǰLine-itemǰbudgets,ǰ 
characterizedǰbyǰ𿿿xedǰannualǰallocations,ǰoftenǰ 
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incentivizedǰ largeǰhospitals,ǰunder-servicingǰ
andǰinef𿿿ciency,ǰasǰprovidersǰfacedǰnoǰmarginalǰ 
bene𿿿tǰ forǰ treatingǰ additionalǰ patientsǰ orǰ 
improvingǰthroughputs.ǰConversely,ǰFFSǰmodelsǰ 
incentivizedǰsupplier-inducedǰdemand,ǰencouragingǰ 
theǰproliferationǰofǰunnecessaryǰdiagnosticǰtests,ǰ
prolongedǰhospitalǰstays,ǰandǰtheǰover-prescriptionǰ 
ofǰhigh-marginǰpharmaceuticalsǰ toǰmaximizeǰ 
revenue1ǰandǰhighǰout-of-pocketǰburdensǰforǰtheǰ
uninsured.ǰ Inǰthisǰcontext,ǰtheǰdiagnosisǰrelatedǰ
group (DRG) system was not merely adopted 
asǰaǰbillingǰtoolǰbutǰwasǰstrategicallyǰdeployedǰ
asǰ aǰmechanismǰofǰ healthǰ systemǰ reform.ǰ 
The Thai DRG (TDRG) serves as the “currency”  
ofǰ inpatientǰ care,ǰ translatingǰ theǰcomplex,ǰ 
multidimensionalǰ realityǰofǰclinicalǰ treatmentǰ
intoǰaǰstandardizedǰeconomicǰunit.ǰByǰclassifyingǰ
patientsǰ intoǰclinicallyǰmeaningfulǰandǰhospitalǰ
resource use homogeneous groups, the system  
allowsǰ theǰ Nationalǰ Healthǰ SecurityǰOf𿿿ceǰ
(NHSO),ǰtheǰcivilǰservantǰmedicalǰbene𿿿tǰschemeǰ
(CSMBS),ǰandǰtheǰsocialǰsecurityǰschemeǰ(SSS)ǰ
toǰactǰasǰprudentǰpurchasersǰofǰhealthǰservices.ǰ
Thisǰtransitionǰmarkedǰaǰmoveǰfromǰpayingǰforǰ 
itemizedǰinputsǰ(doctors,ǰdrugs,ǰbeds)ǰtoǰpayingǰforǰ
outputsǰ(treatedǰcases),ǰfundamentallyǰalteringǰtheǰ 
incentiveǰstructuresǰ forǰhospitalsǰacrossǰ theǰ 
Kingdom.1 The core “idea”ǰbehindǰtheǰTDRGǰ 
algorithmǰisǰtheǰstatisticalǰreductionǰofǰvarianceǰ
(RIV).ǰ Inǰaǰrawǰdistributionǰofǰhospitalǰcases,ǰtheǰ
variation in resource consumption is immense—
rangingǰ fromǰaǰ simpleǰ appendectomyǰ toǰ aǰ
complexǰmulti-organǰtransplant.ǰTheǰalgorithmǰ
functionsǰasǰaǰ sophisticatedǰ𿿿lter,ǰpartitioningǰ

thisǰchaoticǰuniverseǰ intoǰmanageableǰ“bins” 
(DRGs)ǰwhereǰtheǰvarianceǰinǰcostǰisǰminimized.ǰ
The hypothesis is that within each DRG, patients 
areǰsuf𿿿cientlyǰsimilarǰthatǰaǰsingleǰaverageǰpriceǰ
(theǰrelativeǰweight,ǰRW)ǰisǰaǰfairǰreimbursementǰ
forǰtheǰhospital’sǰeffort.ǰThisǰ reportǰprovidesǰ
anǰexhaustiveǰtechnicalǰdissectionǰofǰtheǰTDRGǰ 
system,ǰexploringǰitsǰalgorithmicǰroots,ǰitsǰspeci𿿿cǰ
adaptationsǰforǰaǰtropicalǰmiddle-incomeǰcontext,ǰ
andǰtheǰpathǰforwardǰforǰitsǰevolution.1

 2. Theoretical Foundations and the “Idea”  
  Behind the Algorithm
  To understand the TDRG, one must 
𿿿rstǰ graspǰ theǰtheoreticalǰunderpinningsǰ thatǰ 
differentiateǰitǰfromǰsimpleǰcategorizationǰsystems.ǰ
Theǰalgorithmǰisǰdesignedǰtoǰbalanceǰtwoǰoftenǰ
conŴictingǰobjectives:ǰclinicalǰcoherenceǰandǰ 
statisticalǰhomogeneity.
  2.1 The Concept of the “Hospital Product”
ǰ ǰ ǰ ǰ Theǰ intellectualǰlineageǰofǰtheǰDRGǰ 
concept,ǰoriginatingǰfromǰYaleǰUniversityǰresearchersǰ 
FetterǰandǰThompson,ǰpositsǰthatǰhospitalsǰareǰ
multi-productǰ𿿿rms.ǰHowever,ǰunlikeǰaǰfactoryǰ
producing identical cars, a hospital produces 
“treated patients.”ǰTheǰDRGǰsystemǰde𿿿nesǰ
theseǰproducts.
    • Clinicalǰcoherence:ǰPatientsǰ inǰ
theǰsameǰgroupǰmustǰmakeǰsenseǰtoǰaǰclinician.ǰ 
Itǰwouldǰbeǰstatisticallyǰpossibleǰtoǰgroupǰ“leg 
fracture” and “appendicitis”ǰtogetherǰifǰtheyǰcostǰ
theǰexactǰsameǰamountǰtoǰtreat,ǰbutǰthisǰwouldǰ
lackǰclinicalǰfaceǰvalidity.ǰTherefore,ǰtheǰTDRGǰ
(withǰtheǰconceptǰofǰFetterǰandǰThompson)ǰ𿿿rstǰ
respectsǰtheǰorganǰsystemǰ(MDC,ǰmajorǰdiagnosticǰ
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category)ǰbeforeǰconsideringǰcost.1

    • Statisticalǰhomogeneity: The  
resourcesǰconsumedǰ(proxiedǰbyǰlengthǰofǰstayǰ
andǰtotalǰhospitalǰcharge)ǰbyǰpatientsǰwithinǰaǰ
groupǰshouldǰbeǰsimilar.ǰThisǰ“iso-resource”  
conceptǰ isǰcrucialǰforǰfairness.ǰIfǰaǰDRGǰcontainsǰ
bothǰ cheapǰandǰexpensiveǰcasesǰ randomly,ǰ 
hospitalsǰfaceǰ𿿿nancialǰrisk.ǰTheǰTDRGǰalgorithmǰ
accepts “varianceǰreduction”ǰ techniquesǰtoǰ
ensureǰthatǰ theǰgroupsǰareǰtightǰenoughǰtoǰbeǰ
predictable.1

  2.2ǰTheǰAlgorithmicǰLogic:ǰAǰHierarchicalǰ 
    Decision Tree
    The TDRG algorithm does not assess 
allǰvariablesǰsimultaneously.ǰInstead,ǰitǰemploysǰ
aǰstrictǰhierarchicalǰlogic,ǰoftenǰvisualizedǰasǰaǰ
decisionǰtree.ǰTheǰ“grouper”ǰsoftwareǰprocessesǰ
aǰsingleǰpatientǰrecordǰ(anǰepisodeǰofǰcare)ǰandǰ
forcesǰitǰthroughǰaǰseriesǰofǰlogicǰgates.
    1.ǰ Pre-MDCǰprocessing: The algorithm  
𿿿rstǰ scansǰ forǰ“catastrophic” procedures or  
condit ionsǰ thatǰ supersedeǰ organ-systemǰ 
classi𿿿cation.ǰTheseǰ includeǰorganǰ transplantsǰ
(heart,ǰliver,ǰboneǰmarrow)ǰorǰlong-termǰmechanicalǰ 
ventilationǰ(tracheostomy).ǰ Ifǰaǰpatientǰquali𿿿esǰ
forǰaǰPre-MDC,ǰtheǰclassi𿿿cationǰstopsǰhere.ǰThisǰ
ensuresǰthatǰtheǰmostǰresource-intensiveǰcasesǰ
areǰidenti𿿿edǰimmediately,ǰprotectingǰtertiaryǰcareǰ
hospitalsǰfromǰunderpayment.3

    2. Major diagnostic category (MDC) 
assignment:ǰ Ifǰ notǰaǰ Pre-MDC,ǰ theǰprincipalǰ 
diagnosisǰ (PDx)ǰdrivesǰtheǰcaseǰ intoǰoneǰofǰ25ǰ
MDCs,ǰgenerallyǰcorrespondingǰtoǰorganǰsystemsǰ
(e.g.,ǰMDCǰ05:ǰ circulatoryǰ system).ǰThisǰ stepǰ 

ensuresǰtheǰclinicalǰcoherenceǰmentionedǰabove.6

    3.ǰ Partitioningǰ(surgicalǰvs.ǰmedical):ǰ
WithinǰtheǰMDC,ǰtheǰpresenceǰofǰaǰvalidǰoperatingǰ
roomǰ(OR)ǰprocedureǰsplitsǰtheǰpath.
ǰ ǰ ǰ ǰ ǰ •ǰ Surgicalǰpartition:ǰHierarchicallyǰ
ranked.ǰAǰpatientǰwithǰaǰheartǰtransplantǰandǰaǰ
herniaǰrepairǰ isǰgroupedǰbyǰtheǰmostǰresource- 
intensiveǰprocedureǰ(theǰtransplant).
ǰ ǰ ǰ ǰ ǰ •ǰ Medicalǰpartition:ǰIfǰnoǰsurgicalǰ
procedureǰ isǰperformed,ǰtheǰprincipalǰdiagnosisǰ 
determinesǰ theǰ speci𿿿cǰdiseaseǰ groupǰ (e.g.,ǰ 
pneumoniaǰvs.ǰbronchitis).1

    4.ǰ Diseaseǰclusterǰ (DC):ǰThis is a 
uniqueǰfeatureǰofǰtheǰDRGǰsystems.ǰTheǰalgorithmǰ
aggregates similar diagnosis codes into a “disease 
cluster.”ǰTheǰDCǰrepresentsǰtheǰbaseǰconditionǰ
beforeǰseverityǰadjustmentǰ (e.g.,ǰ05550:ǰHeartǰ 
failureǰandǰshockǰwithoutǰsigni𿿿cantǰcostǰandǰ
clinicalǰcomplexity).ǰ
    5. Complexity adjustment (patient 
complexityǰlevel,ǰPCL): The algorithm then scans 
the secondary diagnoses to calculate a severity 
scoreǰ (0–9).ǰThisǰ isǰ theǰ“re𿿿ned”ǰpartǰofǰ theǰ 
system,ǰdistinguishingǰitǰfromǰearlyǰUSǰmodels.
    6.ǰ Finalǰgrouping:ǰTheǰcombinationǰ
ofǰtheǰDCǰandǰtheǰPCLǰyieldsǰtheǰ𿿿nalǰ5-digitǰDRGǰ
codeǰ(e.g.,ǰ05554:ǰHeartǰfailureǰandǰshockǰwithǰ
catastrophicǰcostǰandǰclinicalǰcomplexity).1

 3.ǰ DetailedǰAlgorithmicǰ Architecture:ǰ 
  Variables and Mechanics
ǰ ǰ Theǰoperationalǰsuccessǰofǰ theǰTDRGǰ
reliesǰonǰtheǰpreciseǰde𿿿nitionǰandǰhandlingǰofǰ
inputǰvariables.ǰTheǰ“garbage in, garbage out” 
principleǰisǰacuteǰhere;ǰtheǰalgorithmǰisǰsensitiveǰ
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toǰtheǰqualityǰofǰclinicalǰcoding.
  3.1 Input Variables and Standards
ǰ ǰ ǰ ǰ TheǰTDRGǰGrouperǰrequiresǰaǰspeci𿿿cǰ
dataset:
    •ǰ P r inc ipa l ǰ d iagnosi s ǰ ( PDx) :  
Theǰconditionǰestablishedǰatǰdischargeǰtoǰbeǰ
chieŴyǰresponsibleǰforǰtheǰadmission.ǰThailandǰ
usesǰ ICD-10ǰandǰICD-10-TMǰ(Thaiǰmodi𿿿cation).ǰ 
The “TM”ǰ is ǰ cr i ticalǰ becauseǰ itǰ containsǰ 
expandedǰcodesǰforǰtropicalǰdiseasesǰ(likeǰdengueǰ 
hemorrhagicǰfeverǰgrades)ǰthatǰareǰcollapsedǰ inǰ
theǰWHOǰICD-10ǰorǰUSǰICD-10-CM.8

    •ǰ Secondaryǰ diagnosesǰ (SDx):  
Comorbiditiesǰ (pre-existing)ǰandǰcomplicationsǰ
(arisingǰduringǰ stay).ǰAlsoǰcodedǰ inǰ ICD-10ǰorǰ 
ICD-10-TM.
    •ǰ Proceduresǰ (Proc):ǰ Signi𿿿cantǰ 
operativeǰandǰ non-operativeǰ interventions.ǰ 
ThailandǰutilizesǰICD-9-CMǰ(clinicalǰmodi𿿿cation)ǰ
forǰprocedures.ǰThisǰisǰaǰlegacyǰdecision,ǰasǰmanyǰ
countriesǰ(likeǰtheǰUS)ǰhaveǰmovedǰtoǰICD-10-PCSǰ
orǰACHI,ǰbutǰICD-9-CMǰremainsǰtheǰstandardǰforǰ
theǰTDRGǰGrouper.1

    •ǰ Ageǰandǰweight: Age is calculated  
toǰtheǰdayǰ forǰneonatesǰ (MDCǰ15),ǰadmissionǰ
weightǰinǰgramsǰisǰtheǰprimaryǰdriverǰofǰtheǰDRG,ǰ
overridingǰdiagnosisǰinǰmanyǰcasesǰ(e.g.,ǰaǰ<1000gǰ
neonateǰ isǰ inǰaǰhigh-costǰDRGǰthanǰaǰ>2499gǰ 
regardlessǰofǰspeci𿿿cǰproblems).5

    •ǰ Dischargeǰstatus:ǰDead,ǰtransferred,ǰ
orǰsentǰhome.ǰThisǰaffectsǰtheǰ“payment weight” 
inǰ someǰ instancesǰandǰtoǰtraceǰ forǰcompleteǰ 
treatmentǰorǰsplitǰadmissions.5

  3.2ǰTheǰPatientǰComplexityǰLevelǰ(PCL)ǰ 
    Engine
ǰ ǰ ǰ ǰ Theǰmostǰsophisticatedǰaspectǰofǰtheǰ
“idea”ǰbehindǰtheǰTDRGǰisǰitsǰhandlingǰofǰpatientǰ
severity.ǰUnlikeǰtheǰearlyǰUSǰHCFA-DRGǰ(Healthǰ
CareǰFinancingǰAdministrationǰwasǰtheǰformerǰ
nameǰofǰCentersǰ forǰMedicareǰandǰMedicaidǰ
Services),ǰwhichǰessentiallyǰhadǰaǰbinaryǰswitchǰ
(complication/no complication), the TDRG uses 
anǰordinalǰcomplexityǰscoreǰlikeǰtheǰAustralianǰ
Re𿿿nedǰDRGǰ(AR-DRG)ǰlogic.
 TheǰDiagnosisǰComplexityǰLevelǰ(DCL)
ǰ Everyǰ ICD-10,ǰ ICD-10-TMǰ codeǰ inǰ theǰ 
secondary diagnosis list is assigned a raw “DCL” 
valueǰrangingǰfromǰ0ǰtoǰ5ǰwhereǰ0ǰindicatesǰtheǰ
lowestǰofǰcomplexityǰandǰ5ǰindicatesǰtheǰhighest.16

ǰ TheǰRecursiveǰExclusionǰLogic
 To prevent “gaming” and ensure clinical 
logic,ǰtheǰalgorithmǰappliesǰanǰexclusionǰlist.ǰIfǰaǰ
secondary diagnosis is inherently related to the 
principalǰdiagnosis,ǰitsǰDCLǰisǰzeroedǰout.
ǰ •ǰ Example:ǰ IfǰPDxǰisǰ“cardiac arrest” and 
SDxǰ isǰ“ventricularǰ𿿿brillation,” the system  
excludesǰtheǰSDxǰfromǰtheǰcomplexityǰcalculationǰ 
becauseǰventricularǰ𿿿brillationǰ isǰanǰ inherentǰ
componentǰofǰcardiacǰarrest,ǰnotǰanǰadditionalǰ
complication.1

 •ǰ Reasoning: This prevents “double  
counting”ǰofǰtheǰsameǰphysiologicalǰeventǰtoǰ
arti𿿿ciallyǰinŴateǰreimbursement.
 The PCL Aggregation Formula
ǰ Theǰ𿿿nalǰpatientǰcomplexityǰ levelǰ (PCL)ǰ
forǰ theǰepisodeǰ isǰnotǰ aǰsimpleǰ sumǰofǰ theǰ 
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individualǰDCLs.ǰSummingǰthemǰwouldǰleadǰtoǰ
“score creep” where multiple minor conditions  
equateǰ toǰ aǰcatastrophicǰ one.ǰ Instead,ǰ theǰ 
algorithmǰusesǰ aǰ recursiveǰ formulaǰ (oftenǰ 
proprietaryǰorǰhighlyǰcomplex)ǰthatǰdampensǰtheǰ
impactǰofǰadditionalǰcodes.
 • The logic ensures that a patient with one 
DCL=4ǰconditionǰhasǰaǰPCLǰofǰ4.
ǰ •ǰ AǰpatientǰwithǰtenǰDCL=1ǰconditionsǰwillǰ
haveǰonlyǰPCLǰofǰ4.
 • This creates a “saturation effect,”  
reŴectingǰtheǰmarginalǰcostǰofǰcare:ǰtheǰ𿿿rstǰmajorǰ
complicationǰaddsǰsigni𿿿cantǰcost,ǰbutǰtheǰtenthǰ
minorǰcomorbidityǰaddsǰveryǰlittleǰextraǰcost.5

  3.3ǰRelativeǰWeightǰ(RW)ǰRecalibrationǰ 
    Methodology
    The “price” attached to each DRG 
isǰitsǰrelativeǰweightǰ(RW).ǰTheǰcalculationǰofǰRWǰ
inǰtheǰTDRGǰ(speci𿿿callyǰforǰVersionǰ6.2)ǰinvolvesǰ
a rigorous statistical process comprising seven  
distinct steps1:
    1.ǰ Da taǰ ver i𿿿cat ion : ǰ F i l te r ingǰ 
incompleteǰ recordsǰ (e.g.,ǰmissingǰ lengthǰofǰ
stay:ǰLOS,ǰ invalidǰsex).ǰ Inǰv6.2,ǰoverǰ21ǰmillionǰ 
admissionsǰwereǰanalyzed,ǰwithǰ~69.7%ǰpassingǰ
qualityǰchecks.
    2.ǰ Chargeǰstandardization:ǰHospitalsǰ
haveǰvastlyǰdifferentǰpricingǰstructuresǰ (publicǰ 
vs.ǰ private).ǰ Theǰ TCMCǰ standardizesǰ theseǰ
charges—oftenǰreplacingǰtheǰ“room and board” 
charge with a calculated standard to remove 
theǰvarianceǰcausedǰbyǰ“luxury” wards versus  
“common”ǰwards.
    3.ǰ Outlierǰ tr imming: Stat ist ical  

outliersǰ(casesǰwithǰcostsǰ>3ǰstandardǰdeviationsǰ
fromǰtheǰmean)ǰareǰremovedǰfromǰtheǰcalibrationǰ 
datasetǰ toǰpreventǰ themǰ fromǰ skewingǰ theǰ 
averageǰweight.ǰTheseǰcasesǰareǰpaidǰseparatelyǰviaǰ
outlierǰmechanisms,ǰsoǰtheyǰshouldn’tǰinŴuenceǰ
the “average”ǰweight.
    4.ǰ Re-checkingǰ commonǰDRGs:  
Ensuringǰ thatǰhigh-volumeǰDRGsǰhaveǰ stableǰ
means.
    5.ǰ RWǰcalculation:ǰTheǰcoreǰformula:
    6. Ad ju s tment  f o r  r e sourc e  
consumption:ǰTDRGǰexpertǰreviewsǰtheǰcalculated

RW
DRG

ǰ =ǰ MeanǰStandardizedǰChargeǰofǰDRG
GlobalǰMeanǰStandardiXedǰCharge

weights.ǰIfǰtheǰstatisticalǰweightsǰforǰspeci𿿿cǰDRGsǰ
lookǰtooǰlowǰ(perhapsǰdueǰtoǰpoorǰdataǰrecordingǰ 
in community hospitals), they are manually  
adjustedǰupwardsǰtoǰreŴectǰ“appropriateness of 
treatment.”
    7.ǰ Normalization:ǰTheǰ𿿿nalǰweightsǰ
areǰnormalizedǰsoǰthatǰtheǰcasemixǰindexǰ(CMI)ǰ
ofǰtheǰentireǰcountryǰequalsǰ1.0.ǰThisǰpreventsǰ 
“inŴation”ǰofǰtheǰsystemǰwhereǰtheǰaverageǰ
weightǰdriftsǰupwardǰoverǰtimeǰwithoutǰaǰ realǰ
increaseǰinǰpatientǰcomplexity.4

  3.4ǰPaymentǰAdjustments:ǰ Inliersǰandǰ 
    Outliers
ǰ ǰ ǰ ǰ Theǰ 𿿿nal ǰ paymentǰ i s ǰ notǰ justǰ 
BaseRateǰxǰRW.ǰ Itǰ isǰadjustedǰforǰlengthǰofǰstayǰ
(LOSǰ–ǰadjustedǰRW)ǰtoǰensureǰfairness12:
    •ǰ Lowǰ out l ier : ǰ I f ǰ aǰ pat ientǰ i sǰ 
dischargedǰveryǰearlyǰ(e.g.,ǰ<24ǰhoursǰorǰbelowǰtheǰ
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“low trim point”ǰ-ǰshorterǰthanǰ1/3ǰofǰaverageǰ
LOSǰofǰthatǰDRG),ǰtheǰfullǰDRGǰpaymentǰisǰnotǰ
made.ǰInstead,ǰaǰper-diemǰorǰproratedǰpaymentǰisǰ 
calculated.ǰThisǰdiscouragesǰ“churning” (admitting 
patientsǰforǰtrivialǰreasonsǰtoǰgetǰaǰfullǰpayment).
   ǰ •ǰ Normalǰ rangeǰ(Inliers):ǰPaidǰatǰ 
theǰstandardǰDRGǰrate.
    •ǰ Highǰoutlier:ǰ Ifǰtheǰpatientǰstaysǰ
longer than the “high trim point” (longer than  
3ǰtimesǰofǰtheǰaverageǰLOSǰofǰ thatǰDRG),ǰ theǰ 
hospitalǰ receivesǰ theǰadjustedǰRWǰpaymentǰ 
forǰ thatǰDRGǰcalculatedǰbasedǰonǰaǰmarginalǰ 
per-diemǰ forǰ theǰextraǰdays.ǰ Thisǰ actsǰ asǰ aǰ 
stop-lossǰ insuranceǰ forǰ hospitalsǰ treatingǰ 
unexpectedlyǰdif𿿿cultǰcases.13

 4.ǰ HistoryǰandǰEvolution:ǰFromǰHCFAǰtoǰ 
ǰ ǰ Thai-Modi𿿿edǰAR-DRG
ǰ ǰ TheǰTDRGǰisǰnotǰaǰstaticǰ import;ǰ itǰ isǰaǰ
living system that has evolved through a process 
ofǰ“indigenization.”
  4.1ǰTheǰ Earlyǰ Years:ǰ Researchǰ andǰ 
    Adoption (1993–2002)
ǰ ǰ ǰ ǰ Inǰ theǰ earlyǰ 1990s, ǰ theǰ Healthǰ 
SystemsǰResearchǰ Instituteǰ (HSRI)ǰ recognizedǰ
theǰunsustainableǰtrajectoryǰofǰhealthcareǰcosts.ǰ 
Initialǰpilotsǰ focusedǰonǰaccidentǰvictimsǰandǰ 
high-costǰcare.
    •ǰ Versionǰ1ǰ&ǰ2ǰ(HCFAǰRoots):ǰWhenǰ
formallyǰadoptedǰ inǰ1998ǰ(v1)ǰandǰ2001ǰ(v2),ǰ 
Thailandǰusedǰ theǰUSǰHCFA-DRGǰ (Medicare)ǰ 
structure.ǰThisǰsystemǰhadǰroughlyǰ500ǰgroupsǰandǰ
wasǰrelativelyǰsimple.ǰHowever,ǰitǰwasǰdesignedǰ
forǰanǰelderlyǰUSǰpopulationǰandǰlackedǰsensitivityǰ

forǰtropicalǰdiseasesǰandǰtheǰpediatric/maternalǰ
heavyǰdemographicǰofǰThailand.1

  4.2ǰTheǰStrategicǰPivot:ǰAdoptingǰtheǰ 
    Australian Model (2003)
ǰ ǰ ǰ ǰ Inǰ2003,ǰwithǰVersionǰ3,ǰThailandǰ
made a critical decision to switch its “grouper 
logic”ǰfromǰtheǰUSǰHCFAǰmodelǰtoǰtheǰAustralianǰ 
Re𿿿nedǰDRGǰ(AR-DRG)ǰmodel.
    • Why Australia? ǰ Theǰ AR-DRGǰ 
system was viewed as more “clinical”ǰexplainableǰ 
toǰ teachingǰhospitals.ǰ Itǰ introducedǰ theǰPCLǰ 
complexityǰscoringǰsystemǰ(splittingǰDRGsǰ intoǰ 
0,ǰ 1,ǰ 2,ǰ 3ǰ andǰ4ǰ levelsǰbasedǰonǰ severity),ǰ 
whereasǰHCFAǰreliedǰonǰaǰsimplerǰCC/No-CCǰsplit.ǰ 
Thisǰ granularityǰwasǰessentialǰ forǰThailand’sǰ 
tertiaryǰhospitalsǰthatǰmustǰnotǰbeǰexcludedǰfromǰ
UHC,ǰwhichǰattractedǰcomplexǰcasesǰthatǰwereǰ 
undervaluedǰbyǰtheǰUSǰmodel.1

  4.3 The Era of Expansion and Contraction  
    (Version 5 to 6.3)
    •ǰ Versionǰ5ǰ (2012): The system 
expandedǰmassivelyǰ toǰ 2,450ǰDRGǰ groups.ǰ 
Theǰambitionǰwasǰtoǰcaptureǰeveryǰnuanceǰofǰ
clinicalǰpractice.ǰHowever,ǰthisǰledǰtoǰ“statistical 
fragmentation.”ǰManyǰgroupsǰhadǰtooǰfewǰcasesǰ
toǰcalculateǰaǰ reliableǰaverageǰcost,ǰleadingǰtoǰ
volatileǰpayments.14

    •ǰ Versionǰ6.2ǰ(2017)ǰ&ǰ6.3ǰ(2020): 
Theǰpendulumǰswungǰbackǰtowardsǰstability.ǰ 
Theǰnumberǰofǰgroupsǰwasǰreducedǰtoǰroughlyǰ
1,500.ǰTheǰTCMCǰrealizedǰthatǰaǰsmallerǰnumberǰ
ofǰrobustǰgroupsǰwasǰbetterǰthanǰaǰlargeǰnumberǰofǰ
volatileǰones.ǰThisǰversionǰalsoǰimprovedǰtheǰlogicǰ
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forǰ“bilaterality”ǰ(e.g.,ǰdistinguishingǰbetweenǰoneǰ
kneeǰreplacementǰandǰtwoǰinǰtheǰsameǰadmission)ǰ
and “multiplicity” (repeated operations on the 
same site)1ǰwhichǰexistedǰsinceǰv.4.
 5.ǰ ComparativeǰAnalysis:ǰTDRGǰvs.ǰGlobalǰ 
  Counterparts
ǰ ǰ Toǰ ful lyǰ appreciateǰ theǰ TDRG,ǰ itǰ isǰ 
instructive to compare it with the two dominant  
globalǰ familiesǰofǰcase-mixǰsystems:ǰ theǰUSǰ 
MS-DRGǰandǰtheǰAustralianǰAR-DRG.

Table 1ǰ SummaryǰofǰSpecialǰFeaturesǰbetweenǰThaiǰandǰUSǰModels.ǰ1 

Feature TDRGǰ(v6.2/6.3) US MS-DRG Implications

Severity tiers 5ǰlevelsǰ(0–4)ǰviaǰPCL 3ǰLevelsǰ(noǰCC,ǰCC,ǰmajorǰCC) Thaiǰsystemǰoffersǰ𿿿nerǰgranularityǰ

at the “catastrophic” end, 
betterǰforǰICUǰreimbursementǰinǰ

resource-limitedǰsettings.

Diagnosis coding ICD-10-WHO,ǰ

ICD-10-TMǰ(Thaiǰmodi𿿿cation)

ICD-10-CMǰ(USǰmodi𿿿cation) Thai codes include tropical 
speci𿿿citiesǰ(e.g.,ǰdengueǰgrades)ǰ

absentǰinǰUSǰcodes.

Procedureǰcoding ICD-9-CM ICD-10-PCS TheǰUSǰusesǰaǰcompletelyǰnew,ǰ

highlyǰspeci𿿿cǰprocedureǰ

codingǰsystem.ǰThailandǰretainsǰ

theǰolder,ǰsimplerǰICD-9-CM,ǰ

easingǰcoderǰburdenǰbutǰlosingǰ

surgicalǰdetail.

Outlier logic ConstructǰadjustedǰRWǰ

formulaǰforǰlow-outlierǰandǰ

high-outlierǰbasedǰonǰmarginalǰ 
hospital resource uses per day 
ofǰmedicalǰandǰsurgicalǰDRGs

Costǰoutlierǰ(totalǰcostǰthreshold) Thaiǰlogicǰfocusesǰonǰstayǰ

durationǰ(LOS)ǰforǰoutlierǰ

grouping and uses charge as a 
proxyǰforǰcost;ǰUSǰfocusesǰonǰ

totalǰchargesǰconvertedǰtoǰcost.

Neonates Birthǰweightǰdominatesǰ

grouping
Diagnosis dominates Thai system protects hospitals 

caringǰforǰlow-birth-weightǰinfantsǰ

moreǰexplicitlyǰviaǰweight-basedǰ

groups.

  5.1ǰTDRGǰvs.ǰUSǰMedicareǰSeverityǰDRGǰ 
    (MS-DRG)
ǰ ǰ ǰ ǰ Theǰ USǰ s ystemǰ evolvedǰ f romǰ 
HCFA-DRGǰ toǰMS-DRGǰ inǰ 2007,ǰ adoptingǰ aǰ 
3-tieredǰseverityǰmodel.
ǰ ǰ ǰ ǰ ComparisonǰInsight:ǰTheǰUSǰMS-DRGǰ 
isǰheavilyǰoptimizedǰforǰanǰelderlyǰpopulationǰ
withǰchronicǰheart/lungǰconditions.ǰTheǰTDRGǰ
retainsǰaǰbroaderǰfocus,ǰcapableǰofǰhandlingǰtheǰ 
bimodalǰdistributionǰofǰdiseaseǰ inǰdevelopingǰ 
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Table 2ǰ SummaryǰofǰSimilarityǰbetweenǰThaiǰandǰAustralianǰModels.ǰǰ

Feature TDRG Australian AR-DRG Implications

Grouper logic AR-DRGǰderivative Original source TheǰPCLǰformulasǰareǰnearlyǰ

identical, showing the strong 
technologyǰdiffusion.

Procedureǰcoding ICD-9-CM ACHIǰ(AustralianǰClassi𿿿cationǰ

ofǰHealthǰInterventions)

Australia’sǰACHIǰisǰmoreǰmodern.ǰ

Thailand’sǰrelianceǰonǰICD-9-CMǰ

isǰaǰlegacyǰconstraint.

Mentalǰhealth Limitedǰspeci𿿿cǰgroups Specializedǰmentalǰhealthǰ

classi𿿿cation

Australia has moved towards a 
more advanced mental health 
case-mix;ǰThailandǰstillǰreliesǰ

largelyǰonǰbasicǰDRGsǰforǰ

psychiatry.

Updates Irregularǰ(everyǰ4-5ǰyears) Biennial/Annual Australia updates weights and 
grouperǰlogicǰmoreǰfrequently,ǰ

keepingǰpaceǰwithǰtechnologyǰ

better.

nationsǰ(infectiousǰdiseasesǰinǰtheǰyoung,ǰNCDsǰ
inǰtheǰold).17

  5.2ǰTDRGǰvs.ǰAustralianǰRe𿿿nedǰDRGǰ 
    (AR-DRG)
    The Thai system is a “cousin”ǰofǰtheǰ
Australianǰsystem,ǰsharingǰtheǰsameǰDNA.
    Compa r i s o n ǰ I n s i g h t : ǰ Wh i l eǰ 
algorithmically similar, the Australian system 
isǰsupportedǰbyǰaǰmuchǰricherǰdataǰecosystemǰ
(routineǰmicro-costing).ǰThailandǰusesǰtheǰlogicǰofǰ
Australiaǰbutǰtheǰdataǰofǰaǰmiddle-incomeǰcountryǰ
(charges),ǰwhichǰcreatesǰaǰperformanceǰgap.10

  5.3ǰRegionalǰInŴuence:ǰTheǰThaiǰModelǰ 
    as an Export
ǰ ǰ ǰ ǰ TheǰTDRGǰhasǰbecomeǰaǰtemplateǰforǰ
otherǰASEANǰnations.
    •ǰ Vietnam:ǰ Explicitlyǰ pilotedǰ aǰ
DRGǰsystemǰbasedǰonǰtheǰThaiǰvariant.ǰTheǰThaiǰ 
CasemixǰCentreǰprovidedǰtheǰgrouperǰlogicǰandǰ
training,ǰhelpingǰVietnamǰbypassǰtheǰ“adoption 
of Western model” phase and go straight to a 
“tropicalized”ǰmodel.15

    •ǰ Indonesiaǰ (INA-CBG):ǰ Usesǰ aǰ 
similarǰcase-mixǰapproachǰbutǰoftenǰfacesǰcriticismǰ
forǰhavingǰtooǰfewǰgroupsǰandǰlessǰtransparentǰ
calibrationǰcomparedǰtoǰtheǰmatureǰThaiǰsystem.22
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 6.ǰ Speci𿿿cityǰinǰAction:ǰTropicalǰDiseasesǰ 
  and Local Context
ǰ ǰ Aǰkeyǰ“idea”ǰbehindǰtheǰThaiǰalgorithmǰ 
isǰ thatǰ itǰmustǰ reŴectǰThaiǰ reality.ǰAǰWesternǰ 
grouperǰwouldǰfailǰinǰThailandǰbecauseǰitǰlacksǰtheǰ 
resolutionǰforǰtropicalǰinfectiousǰdiseases.
ǰ ǰ 6.1ǰDengueǰHemorrhagicǰFeverǰ(DHF)
ǰ ǰ ǰ ǰ Inǰ theǰUSǰorǰEurope,ǰdengueǰ isǰaǰ
rareǰtravelǰdisease,ǰoftenǰgroupedǰintoǰaǰgenericǰ 
“viralǰillness”ǰDRG.ǰInǰThailand,ǰitǰisǰaǰhigh-volume,ǰ 
high-varianceǰcondition.
    •ǰ Granularity: The Thai Grouper 
(MDCǰ18:ǰ InfectiousǰDiseases)ǰcontainsǰspeci𿿿cǰ
logicǰforǰdengueǰhemorrhagicǰfever.ǰItǰdifferentiatesǰ
between:
     - Dengueǰfeverǰ(classic).
     - DHFǰGradeǰI/IIǰ(warningǰsigns).
     - DHFǰGradeǰIII/IVǰ(dengueǰshockǰ 
ǰ ǰ ǰ ǰ ǰ ǰ syndrome).
    •ǰ Impact:ǰAǰcaseǰofǰdengueǰshockǰ
syndromeǰ (A91ǰwithǰ shock)ǰ triggersǰ aǰ highǰ 
complexityǰ scoreǰ (DCLǰ3ǰorǰ4)ǰorǰmapsǰ toǰaǰ 
speci𿿿cǰ high-weightǰ DC.ǰ Thisǰ ensuresǰ thatǰ 
hospitalsǰ areǰ paidǰ forǰ theǰ intensiveǰ Ŵuidǰ 
managementǰandǰICUǰmonitoringǰrequired,ǰwhichǰ
differsǰvastlyǰfromǰsimpleǰdengueǰfever.9

    •ǰ Researchǰ integration: Research 
onǰbiomarkersǰ(likeǰmonocyteǰdistributionǰwidth,ǰ
MDW)ǰandǰclinicalǰriskǰscoresǰinǰThailandǰdirectlyǰ 
informsǰ theseǰ groupings,ǰ ensuringǰ theǰDRGǰ 
de𿿿nitionsǰmatchǰclinicalǰguidelines.23

 7.ǰ SystemicǰChallenges:ǰVulnerabilitiesǰ 
  in the Model
  Despite its sophistication, the TDRG system 

isǰnotǰwithoutǰŴaws.ǰTheseǰchallengesǰrepresentǰ
the “un𿿿nishedǰbusiness”ǰofǰtheǰalgorithm.
  7.1 The Cost-Charge Disconnect
ǰ ǰ ǰ ǰ Theǰsingleǰbiggestǰweaknessǰisǰtheǰdataǰ
sourceǰforǰrelativeǰweights.
   ǰ •ǰ TheǰProblem: Thailand relies 
heavilyǰonǰcost-to-chargeǰratiosǰ(CCR)ǰderivedǰfromǰ
hospitalǰcharges,ǰratherǰthanǰtrueǰmicro-costing.1

    •ǰ TheǰDistortion:ǰPublicǰhospitalsǰ
oftenǰsetǰchargesǰbasedǰonǰpolicyǰratherǰthanǰ
economics.ǰDepartmentsǰlikeǰpharmacyǰandǰlabsǰ
typicallyǰhaveǰhighǰpro𿿿tǰmarginsǰ(chargesǰ>ǰcost)ǰ
toǰcross-subsidizeǰunderpricedǰnursingǰandǰroomǰ
services.
   ǰ •ǰ Theǰ Result:ǰThe DRG weights  
likelyǰovervalueǰdrug-intensive/diagnostic- 
intensive cases (medical oncology, cardiology) 
andǰundervalueǰlabor-intensiveǰcasesǰ(geriatrics,ǰ 
psychiatry).ǰ Thisǰbiasesǰ theǰsystemǰtowardsǰ 
technologyǰratherǰthanǰcare.24

  7.2 Coding Quality and “DRG Creep”
   ǰ Theǰalgorithmǰisǰonlyǰasǰgoodǰasǰtheǰcoder.
   ǰ •ǰ Upcoding:ǰHospitalsǰhaveǰlearnedǰ
thatǰaddingǰcertainǰcodesǰ(e.g.,ǰ“respiratory fail-
ure,” “hypokalemia,” “sepsis”)ǰboostsǰtheǰPCLǰ
fromǰ0ǰtoǰ2ǰorǰ3,ǰsigni𿿿cantlyǰincreasingǰpayment.ǰ
Thisǰphenomenon,ǰknownǰasǰ“DRG Creep,” was 
rampantǰinǰearlyǰversions.
    •ǰ Errorǰrates: Audits in the early years 
showedǰerrorǰ ratesǰasǰhighǰasǰ64%.ǰWhileǰthisǰ
hasǰimproved,ǰrandomǰauditsǰstillǰ𿿿ndǰsigni𿿿cantǰ 
discrepancies,ǰoftenǰdueǰtoǰaǰ lackǰofǰ trainedǰ
professionalǰcoders.ǰInǰmanyǰhospitals,ǰnursesǰorǰ
clerksǰdoǰtheǰcodingǰasǰaǰsecondaryǰtask.1
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  7.3 The “Ungroupable” Void
ǰ ǰ ǰ ǰ Transitionǰperiodsǰbetweenǰversionsǰ
(e.g.,ǰv5ǰtoǰv6)ǰcreateǰchaos.
    •ǰ Issue:ǰ Changesǰ inǰ theǰ“map” 
(ICD-10ǰtoǰDRG)ǰcanǰleaveǰvalidǰclinicalǰcasesǰasǰ 
“ungroupable”ǰ (DRGǰ26509).ǰ Ifǰaǰnewǰdiseaseǰ
codeǰ isǰ introducedǰ(e.g.,ǰaǰnewǰCOVIDǰstrain)ǰ 
butǰtheǰGrouperǰhasn’tǰbeenǰupdated,ǰtheǰcaseǰ
hitsǰanǰerrorǰwall.
   ǰ •ǰ Impact:ǰHospitalsǰmustǰappealǰ
theseǰcasesǰorǰ force-codeǰthemǰintoǰ incorrectǰ
categoriesǰtoǰgetǰpaid,ǰdegradingǰdataǰquality.5

 8.ǰ Recommendations:ǰImprovingǰtheǰTDRGǰ 
  System
ǰ ǰ Basedǰonǰ theǰanalysisǰofǰ theǰsnippetsǰ
andǰ internationalǰbestǰpractices,ǰtheǰfollowingǰ 
strategic improvements are recommended:
ǰ ǰ 8.1ǰStrategicǰMoveǰ toǰMicro-Costingǰ 
    (PLICS)
ǰ ǰ ǰ ǰ Tha i landǰ must ǰ t ransi t ionǰ f romǰ 
charge-basedǰweightsǰtoǰcost-basedǰweights.
   ǰ •ǰ Action:ǰExpandǰtheǰ“patientǰlevelǰ
information and costing system”ǰ(PLICS)ǰpilot.ǰ
Currently,ǰonlyǰaǰfewǰsentinelǰhospitalsǰperformǰ
detailedǰmicro-costingǰ(trackingǰeveryǰsyringeǰandǰ
minuteǰofǰnursingǰtime).
   ǰ •ǰ Bene𿿿t: This would correct the 
undervaluationǰofǰnursingǰservicesǰandǰICUǰcare.ǰ
Itǰwouldǰalignǰ theǰpaymentǰwithǰ theǰactualǰ 
consumptionǰofǰresourcesǰratherǰthanǰtheǰbillingǰ
habitsǰofǰhospitals.32

  8.2ǰAutomatedǰArti𿿿cialǰ Intelligenceǰ 

    Auditing
ǰ ǰ ǰ ǰ Toǰcombatǰ“DRG Creep” without 
hiringǰanǰarmyǰofǰauditors:
    •ǰ Action:ǰ ImplementǰAI/machineǰ
learning algorithms in the claims processing  
pipeline.
    •ǰ Mechanism:ǰ TheǰAIǰ looksǰ forǰ 
patterns: “whyǰdoesǰthisǰhospitalǰhaveǰ50%ǰ 
of pneumonia cases coded with ‘Sepsis’ when 
theǰnationalǰaverageǰisǰ10%?” or “Why was this 
‘respiratory failure’ patient discharged home 
in 2 days?”
    •ǰ Bene𿿿t:ǰ Targetedǰauditsǰ focusǰ 
resourcesǰ onǰ high-probabili tyǰ fraud/error,ǰ 
increasingǰtheǰdeterrenceǰeffectd26

  8.3 Dynamic Recalibration
ǰ ǰ ǰ ǰ Theǰ4-5ǰyearǰgapǰbetweenǰversionsǰ 
(v5ǰinǰ2012,ǰv6.2ǰinǰ2017)ǰisǰtooǰlong.
    •ǰ Action:ǰAdoptǰaǰbiennialǰupdateǰ
cycleǰforǰrelativeǰweights,ǰevenǰifǰtheǰGrouperǰ
structureǰremainsǰstable.
    •ǰ Bene𿿿t :  Th i s  prevents  the  
“technological lag”ǰwhereǰnew,ǰ expensiveǰ 
treatmentsǰ (e.g.,ǰnewǰstrokeǰ thrombectomyǰ 
devices)ǰareǰunderpaidǰ forǰyearsǰuntilǰaǰnewǰ 
versionǰisǰreleased.15

  8.4 Preparing for ICD-11
ǰ ǰ ǰ ǰ TheǰworldǰisǰmovingǰtoǰICD-11,ǰwhichǰ
introduces “post-coordination”ǰ(combiningǰtwoǰ
codesǰintoǰaǰsingleǰstring).
    •ǰ Challenge: The current Thai  
Grouperǰlogicǰ(parsingǰstaticǰ5-characterǰstrings)ǰ
willǰbreakǰunderǰICD-11.
    •ǰ Action:ǰTheǰTCMCǰmustǰbeginǰ

Khiaocharoen et al.  HISPA Compendium, 2026;3:1 11



“dual coding” studies immediately, mapping 
ICD-11ǰclustersǰtoǰcurrentǰDRGsǰtoǰtestǰtheǰimpactǰ
onǰPCLǰscores.ǰAsǰaǰWHOǰcollaboratingǰcenter,ǰ
Thailandǰisǰwell-positionedǰtoǰleadǰthisǰresearchǰ
forǰtheǰregion.35
  8.5 Integrating Quality (Value-Based  
    Payment)
ǰ ǰ ǰ ǰ TheǰDRGǰpaysǰforǰquantityǰ(discharges).ǰ
Itǰshouldǰalsoǰpayǰforǰquality.
    •ǰ Act ion:  Over lay a “pay-for- 
performance”ǰ(P4P)ǰmatrixǰonǰtheǰDRGǰpayment.
    •ǰ Example:ǰ Forǰ“acute myocardial 
infarction”ǰ(MDCǰ05),ǰtheǰfullǰDRGǰpaymentǰisǰcondi-
tionalǰonǰtheǰprescriptionǰofǰbeta-blockersǰatǰdischargeǰ
orǰtheǰtimelinessǰofǰthrombolysis.ǰThisǰcountersǰtheǰ
incentive to “skimp”ǰonǰcareǰtoǰsaveǰcosts.37

Conclusion

 The TDRG system stands as a testament 
toǰ theǰcapacityǰofǰaǰmiddle-incomeǰcountryǰ
toǰ implementǰsophisticatedǰhealthǰ𿿿nancingǰ 

mechanisms.ǰItǰisǰnotǰmerelyǰaǰpaymentǰtoolǰbutǰ
the “operating system”ǰofǰtheǰUHC.ǰItsǰ“idea”—
theǰpursuitǰofǰ fairnessǰ throughǰtheǰstatisticalǰ
balancingǰofǰclinicalǰcomplexity—hasǰallowedǰ
Thailand to achieve universal health coverage 
withoutǰtheǰrunawayǰ inŴationǰseenǰinǰfee-for-
serviceǰsystems.
ǰ However,ǰ theǰ systemǰ isǰmaturing,ǰ andǰ 
withǰmaturityǰcomesǰtheǰneedǰforǰre𿿿nement.ǰ 
Theǰrelianceǰonǰchargeǰdata,ǰtheǰvulnerabilityǰ 
to coding manipulation, and the looming  
obsolescenceǰofǰ ICD-9-CMǰproceduresǰ areǰ 
signi𿿿cantǰhurdles.ǰByǰembracingǰmicro-costingǰ
data,ǰleveragingǰAIǰforǰauditing,ǰandǰpreparingǰforǰ
theǰdigitalǰ leapǰtoǰICD-11,ǰThailandǰcanǰensureǰ
itsǰDRGǰsystemǰremainsǰaǰ robustǰ foundationǰ 
forǰ healthǰequityǰ inǰ theǰdecadesǰ toǰcome.ǰ 
The Thai model proves that one does not need 
toǰbeǰaǰwealthyǰnationǰtoǰhaveǰaǰsmartǰhealthǰ
system;ǰoneǰsimplyǰneedsǰtheǰpoliticalǰwillǰtoǰletǰ
dataǰdriveǰdecision-making.

Table 3ǰ SummaryǰofǰStrategicǰDivergenceǰbetweenǰThaiǰandǰUSǰModels.1  

Metric TDRGǰ(v6.2) USǰMS-DRGǰ(v38)

Philosophy Equityǰ&ǰaccessǰ(tropicalized) Ef𿿿ciencyǰ(elderly/chronic)

Complexityǰengine PCLǰ(recursive,ǰ0-9) CC/MCCǰ(ategorical)

Dataǰbasis Adjustedǰcharges Costǰreports

Updates Irregularǰ(4-5ǰyears) Annualǰ(Octǰ1)

Key strength Adaptabilityǰtoǰlocalǰdiseaseǰburden Dataǰrichnessǰ&ǰregularity

Keyǰweakness Costǰdataǰqualityǰ(CCRǰbias) Complexityǰ&ǰadminǰcost
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