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PROCESSES AND PROCESS MINING

" Processes are ubiquitous

= aset of steps designed to achieve a goal

®  process steps are carried out in an order @

= Some steps can’t happen before a previous step has completed

= Some steps can happen while other steps are happening CheCk—lV\
= process steps are carried out by an agent - person, N
machine, IT system ("~
®  process steps are carried out at given time @

®  process steps are recorded in IT systems
Retvieve | @

i X =

= Structured processes Medical
= rigorously defined with an end-to-end model, that takes into Recovd |
account all the process instance permutations. No process
instance can stray from process model (( a]
FaVavaN

= Unstructured processes

= every process instance can be different

- Structu red — Medica/ —- Unstructured https://www.foreseemed.com/hospital-workflows



PROCESS MINING = DATA MINING + PROCESS MANAGEMENT + VISUALISATION

CaselD  Activity Complete Timestamp

19:115933 5tart 10/02/2010 13:45
19:115933 Ambulance transportation 10/02/2010 13:45
19:115933 ED Presentation 10/02/2010 13:55
19:115933 ED Presentation, Triage Category 10/02/2010 13:55
19:115933 Attended to in ED 10/02/2010 13:55
19:115933 ED P Diag: Chest Pain 10/02/2010 13:55
19:115933 Admitted to a Clinical Unit {inpat 10/02/2010 17:44
19:115933 Admitted to Medical 10/02/2010 17:44
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Automated process discovery - What is the actual patient
journey?

Conformance checking - To what extent do we follow clinical
guidelines?

Performance analysis - Where do unacceptable waiting times
occur?




PROJECT BACKGROUND

= Road accidents happen all across the state (and Qld is BIG!) and road trauma accounts for a big percentage of all

trauma patients treated in the Qld Health system.

= Study questions

= What is the range of care, retrieval & transport processes for road trauma patients?

= What is the degree of conformance (to guidelines) and comparative performance analyses for the different cohorts?

= What is the level of conformance to Trauma By-pass Guideline ?

= Approach
= Understandthe process and available data
= Assess the gquality of QAS, RSQ, EDC and QHAPDC time/event data
=  Alignour understanding of the process and data with stakeholders

=  Data extraction, Linking, Log generation, and Process modelling
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UNDERSTAND THE PROCESS
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UNDERSTAND THE DATA

e i Patient
A G
Iioives

. g
What is relevant, what is

available, from where? - &«

- E

Methods

=\
iage g Hx_CaseDescription II

schema and dictionaries of s

candidate data sources

Outputs

Lot Nor-ackge!, Titkg oritc, "Non-hege oritcal’}

0
= TransportCode
(=)
DestinationHospital |
=
\-
i“
Referral
.

{Tregrewert, 'Dif not v, ‘o change’

data models (ORM) of QAS and RSQ
data

PHA and request for data from QAS

Procedure
(.name)
' Drig
{ 11 {.name)

-@- =j

VS5_Advanced
(#)
VS5,

#)

Mx_Management
==
Timeadministered

(dlatetime: )



DATA QUALITY ASSESSMENT

|& Event Log Builder - 0 X
= Garbage in - Garbage out e
. . . (AS1Pat1Vehicle
[ ] -
MUItI dlmen sion al conce pt (Case Table - QAS1Pat1Vehicle, Child Table - QAS1Pat1Vehicle
. . Description: |
= dimension - some measurable
Column name Primary key: : Row count: Nurber of fimestamps:
aspect of data, e.g. accuracy, T_INCIDENT T I i 1
. D RECEIVED.CAD — (euiteles e e et
completeness, precision, RS T ASSIGNED O
currency, ... CAD (Vehicle) Way poir Column DataType EventRole I Tramsifon Acour.. Suffic.. Precs. Consi.. Comp.. Objec.. Secury Unigu. Ifor.. Infegr.. Concl.. Curre..
ON_SCENE_CAD T_ICIDENT IS Case D o NG - 100 300% | 100% | 100%
i i i ; DEPART_SCENE_CAD [T.(ASE N int 100%  60% 100% 0% 100% 100% 100%
¢ ho Smgle_ dlmenSIOh provides an AT DEST_CAD H_EARF IAES N Case Dt 60% 0% PI00% 100%  100% ) a00%
overall view of quality CLEAR_CAD DRECENED.CAD  (elme  Evnt camplee U )
cARFE (Patient) Waypoi D_FRSTASSIGIED CAD e |Eier complete U] i
. . ENROUTE_VACIS _ DENROEVACS  [daeie et complte ] ]
= Attribute level metrics AT SCENE VACTIS — DATSKHEVACS  alefime Feent camplete ) )
AT PAT VACIS D_ON_SCENE_CAD datetime | Fvent complete 0% 100% 100% 100% 100% 6%
. . . LOADED VACIS D_AT_PAT VACIS datetime | Fvent complete [ 100% 9% 100% 100% 6%
= quality of each dimension can be |5ty Vvacs DIOADED VACS  ieine.|cen complte ] 0% W% W 6%
measured OFF STRETCHER VA DDEPART SCENE CAD  afeime Event camplete [ 5% 100%| 100% | 100%  100% %
D_OTIFY _VACIS dfeime et complete ) e ERUCESUE
D_AT_DEST_CAD datetime | Fvent complete |y 100% . 100%  100% 100% 6%
D_OFF_STRETCHER VACIS Gaefme Event cmpete (I 66 10000 00 100% 6
D_CLEAR_CAD dfeime 1 Evert onglete_UET B R 100%e 200% 0% 00% 6w

100% 100% 0% 100%

T_VEHICLE int 100% 6%

Andrews, R., Wynn, M.T., Vallmuur, K., ter Hofstede, A.H.M., Bosley, E., Elcock, M., Rashford, S. Pre-hospital retrieval and transport of road trauma patients in Queensland: A
process mining analysis. In 1st International Workshop on Process-Oriented Data Science for Healthcare (PODS4H), 2018, Sydney, N.S.W.
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DATA QUALITY ASSESSMENT

Has both diagnostic (why do these issues occur - people, system, policy) and prognostic (anticipate effects we will see in modelling)

® - i —
D Look Back Look Ahead
aED Reason about causes, what Anticipate effects on process mining,
can be done to fix quality e.g. parallelism where there should be
:., \ issues Data Quality sequence
= ‘ I" Metrics

Andrews, Robert, Wynn, Moe, Vallmuur, Kirsten, ter Hofstede, Arthur, Bosley, Emma, Elcock, Mark, et al. (2019) Leveraging data quality to better prepare for process mining: An
approach illustrated through analysing road trauma pre-hospital retrieval and transport processes in Queensland. International Journal of Environmental Research and Public
Health, 16(7), Article number: 11381-25.



STUDY DATA

= All road traffic crash incidents/attendances/transports/hospital
encounters between 1/7/2015 and 30/6/2017

=  QAS - all 92,420 CAD and eARF data (AMPDS = 29)
= RSQ - all 9,082 transports Jul 2015 to Jun 2017

EDC - all 32,100 presentations (that could be) matched with QAS transports
to Qld Health reporting facilities

QHAPDC - all 19,462 admissions (that could be) matched with QAS
transports to Qld Health reporting facilities

Deaths - all 371 deaths (that could be) matched with QAS transports to Qld
Health reporting facilities

" QObservations (at the time of the study):
= no common patient identifier

= challenges in linking (approximate, manual matching
by DLU) — hinders end-to-end patient journey
modelling

» added to time from request to provision of data

DLU

L|_:
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EVENT LOG GENERATION

QAS Transport Hospital B Hospital S
Attend QAS\RSQ (24hr) (>24hr) 2

= This cohort represents 51.22% of cases and 21 220
72.8% of recorded events Number of (trace) variants - 2,800
01/07/2015 05:38:13 A

Start date

= Large number of trace variants relative to t End date 06/07/2017 14:52:00 AEST
number of cases, i.e. complex Case duration (min) 53 mins 26 secs

_ _ _ Case duration (max) 7 days, 23 hours

= Highly variable process execution Case duration (median) 14.9 hours

= interleaving of events, e.g. HOSPITAL_ADMIT can occur Case duration (mean) 35.1 hrs

at various points while the patient is in ED Number of events 132 .447

= incorrect sequencing due to mixed timestamp Events per case (min) 5
granularity Events per case (max) 45

= multiple responding units Events per case (median) 13

= Inter-hospital transfers Events per case (mean) 12.25
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OUR UNDERSTANDING OF PATIENT JOURNEYS
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Process Mmmg Outcomes - Discovery }e”d/”anspo”a"“v“‘es
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Process Mining Outcomes - Performance by Transport Segment
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Actual

MAJOR TRAUMA BY-PASS CONFORMANCE
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Andrews, Robert, Wynn, Moe Thandar, Vallmuur, Kirsten, Elcock, Mark, Rashford, Stephen, Bosley, Emma, et al. (2021) Trauma by-pass guideline: A data-driven conformance
analysis for road trauma cases in Queensland. EMA - Emergency Medicine Australasia.
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PATI ENT OUTCOM ES = TRANSPORT TO LOWER LEVEL THAN RECOMMENDED BY GUIDELINES

The table shows (i) the last recorded
event, and (ii) LoS, for each patient in
each cell that represents transport to a
lowertrauma service than
recommended by the guidelines
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THANK YOU FOR LISTENING - ANY QUESTIONS?

Dr Robert Andrews

Business Process Management Group

School of Information Systems, Faculty of Science
Queensland University of Technology
r.andrews@qut.edu.au
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process mining analysis. In 1st International Workshop on Process-Oriented Data Science for Healthcare (PODS4H), 2018, Sydney, N.S.W.
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