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Research Questions

* How can healthcare IT standards be used to overcome the
challenges of process mining in healthcare?

* How can we reuse the data captured in the audit trails of
healthcare IT systems to discover healthcare processes?

* How can we enable conformance checking in long-running
healthcare processes?
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Answering the Research Questions

* How can healthcare IT standards be used to overcome the
challenges of process mining in healthcare?
° Syntactic — Semantic — Process interoperability

°* How can we reuse the data captured in the audit trails of
healthcare IT systems to discover healthcare processes?
o Standards-based audit information and query and retrieve mechanisms
° |[HE ATNA, IHE SOLE, HL7 FHIR AuditEvent

* How can we enable conformance checking in long-running healthcare processes?
> Solve the “snapshot problem” and make the target measurable
° e.g., via log construction
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Impact on the HL7 FHIR Standard
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site : Reference [0..1] « Location »

observer : Reference [1..1] « Practitioner | PractitionerRole |
Organization| CareTeam | Patient| Device | RelatedPerson »

type : CodeableConcept [0.."] « AuditbventSourceType? »
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Auditbvent ( DomainResource)
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category : CodeahleConcept [0.."] « AuditEventlD?? »

code : CodeableConcept [1..1] « AuditEventSub-Typef? »

action ; code [0..17 « AuditEventAction! »
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occurred[x] : DataType [0..1] « Period | dateTime »

recorded ; instant[1..1]
horzation : Codeable
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based(n : Reference [0..*] « CarePlan| DeviceRequest|
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patient : Reference [0..1] « Patient »

encounter : Reference [0..1] « Encounter »
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ImmunizationRecommendation | MedicationRequest | NutritionOrd4

duicttn

tode : Coding [1..1] « AuditEventOutcome? »
detail : CodeableConcept [0.."] « AudittventCutcomeDetail?? »

Agent

type : CodeahleConcept [0..1] « ParticipationRoleType? »

role : CodeableConcept [0..*] « SecurityRoleTypel? »

who : Reference [1..1] « Practitioner| PractitionerRole | Organization |
CareTeam | Patient| Device| RelatedPerson »

requestor : boolean [0..1]

location : Reference [0..1] « Location »

policy  uri [0.."]

network[x] : DataType [0..1] « Reference(Endpaint)| uri| string »

authorization : CodeableConcept [0.."] « PurposeOfUsed? »
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what : Reference [0..1] « Any »

role : CodeableConcept [0..1] « AuditEventEntityRole+ »
securityLabel : CodeableConcept [0.."] « SecurityLabelExamples? »
query: haseg4Binary [0..1]

detail
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Detail

type : CodeableConcept [1..1] « AuditEvent! DT »
value[x] : DataType [1..1]« Quantity| CodeableCancept | string | boolean|
integer | Range | Ratio| time| dateTime | Period | base64Binary »
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Contributions

Overview of relevant healthcare data standards [1, 2]

Overview of the current state of process mining in healthcare [3, 4]
* Transformation of standardized audit data to mineable event logs [5, 6, 7]

A novel method to query event logs from healthcare information systems [8]

Method and case study for conformance checking in long-running processes [9, 10]
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