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Improving the Efficiency of Medical Processes Using Process Mining
Techniques: An Applied Study on a Healthcare
Appointment Scheduling System

Abstract

This applied paper operationalizes the theoretical framework of process
mining in healthcare by embedding it into a real appointment-scheduling
system. A production-oriented prototype was built using Laravel Framework
and MySQL with an Arabic-first Ul to capture every relevant event in the
appointment journey (create, check-in, start service, end service, cancel,
reschedule). The logs were transformed into XES and analyzed using
discovery, conformance, and performance perspectives. The application
focused on key operational indicators: waiting time, service time, idle time,
no-show rate, and doctor utilization. A before/after evaluation showed a
reduction in average waiting time, improved resource utilization, and a lower
no-show rate after activating dashboards and deviation alerts. These findings
are consistent with the healthcare process-mining literature (van der Aalst,
2016) (Mufioz-Gama et al., 2022) (Rojas et al., 2016).

Keywords: Process Mining, Healthcare, Event Logs, Appointment
Scheduling, Waiting Time, Conformance, Dashboards, Alerts

75 22026 Luyle — (27) suadl Egomely Slulyuld au¥ Jedl dlome



2eaall .1
e Slibeall uani 31 Llae coapd Sale Tallas alasy (aayladl 2l Aas LU (e Auadasl) 48501 sda a3
oo Aladd slile e guo Gad e zigas J) Gladdl HUYT (e dlaiy clldg il wlalaall @l 250
(33151l (e 3azall (BLAISY) Slleal) ppuard IV Ll Cimgy olazSY! Jud aielse Hoan allas
sy L s« (Rojas et al., 2016) (van der Aalst, 2016)za,Lull clulull § LS (cpmeed!
Comdl A e eloY Slyitge e ol 8T L) @8 Ll @F (SlasY Jmady psdy Gias sl
3B Gl Jedmall et oy LY 1T (g Al allansl sueg HUATY) (o) Jsbol (3 Jies Aelen]!
L ygd Sleads Jpnady lBLISY) doys e desll 390 3 ldeadl Guaad Jso) of wld] sa 03] Sul
- Uouzd §,lang
a2
oy e cMSCiie S e ALl cloleadl § e ol Aadas ilad

Alaall 3lasyl Alhas BLAIST ol (e Jamy B S (pajs 48480 Slasl cdlxas 8ls5 ane 1

(oled yelas Yo sl das) pudaddl ylanll § ooy ¥ oYy LYl elol culs 2

aadl ) e Gl Gigus wie ol Chae Al ey Selei e G 4 AT e 3

Gilasg Juaatlly Sl edleas hadily zeio duslsn allas Gl 1§ 480l sa e Jiess dyley
598 did iy el il gl Wgg lal i) o 48 lkaall (paal Lle

Ayl b .3
re pads (53 sre duelgo Uy pllas cuudty Juaiiy muasal J] duly il sda bug

dege ST Lase Elosl cMzws Jumud o

(Discovery, Conformance, Performance) cldeall cpasi gudas o

Al adl) alaall ks ie cileuds ae eslal Ao o] Sl poye o

Gt day / Jid Slyhe Lylaey o8 ppds o
(Literature Review) clos¥ daslp .4
Aumiall ElusY E s g3y cagdais inbiglel e 1) 4dd sriall ldeadl (pand § gasd! Sl )l

ALkl By Talte Gilgly cpuanll @l Jag (il of ppadl Shlall pe 38153l jamdg

£2026 _yls — (27) sl Egoedly Slulyuld (a e Jd) dls 76



((Rojas et al., 2016) (Mufioz-Gama et al., 2022) (De Roock & Martin, 2022
pllasdl Us s cpaanll mend Aasld dxladl Oly duwymd of Buad Wl> lalys cilS Jlae¥ il ol STy
(Striani et clusll of tlshall § gyl Aulaall colludl BLAIST e @58 6,51 Jlasl . duds Juaadll
(o3l mllall) Lacamedl Laytimes Aol a5 Lanie 06Ss ceua ST o cuplsls al., 2022)
oe %0 e J3T 0l cJolSin Judiid zigad I Jaxis Yy Budiog (A6 Jlest (o T4 o AasMU ey
Ol lsr (Gilae plla Hllal Bozmall s duw caugun Jeall i el [ias 2leal) suas dpad Slalyll
iy / JuB Bylaang il dge Jolumg
tdcdadt axill 5
pladdlay 1.5
allasll ains bz lss « MYSQLeLL, 5ucls 2o Laravel 12 k) PHP aal, allasdl juglas o
Lozl sy Juzmad « (CheCk-1N) sgasdl Juzmad cauelsll 8505 « detdl Jou sl 5,15) :lasg
kel Bus 99 (leddl Busg Lelily
(Process Scope) adeat! 3las 2.5
9o 3olonll dyle ola} gl am, bl Aaad)) Ll
Leasdl e Ll «— (Start Service) aasl sy «— (Check-IN) Jsog dumad /5o «— acge s Lad)
.z9,xJl <—(End Service)
Lrly G oarads Joad (8,51 Agus Bale) of i Jumad S Bouts el Dlie) SLall o e blymil g
(Rozinat & van der Aalst, 2008) .l
LY Jsasdly Jrad Gas ISt &luosY Jora puasas 3.5
ikl /uesell sl gall :Casel D
create_appointment, check_in, start_service, end_service, ) ;e saxly :Activity
.(cancel, reschedule
Aadall LLadl egas wdq: TIMestamp
Jadl calsgll of cailall :Resource

Asuxl aslall 2.1 :Clinic / Doctor

77 22026 (uyle — (27) 3ol Egomely Slulyuld au¥ Jedl dlome



(van der Aalst, 2016) axiladl cluleall gpaas alosl § Julzall 1Said XES ) el J3oes o3
(Modules) alaul =35 4.5
Agux sale colad) cgums o Lad)! aeelgll Wous susg .1
coaneld Jaall asll s eyl euamdl Jimud Busg 2
CaselD. e iu> S st SlusY ez by 3
L3l el olid (389l (ammd ( Jaall Hladl g Lisiall albdeall cpuaibusy 4
plasial colall il easd! GlanY @l dse ooye (Dashboard): sy asgl susy .5
AR
ledl dl sl ol coladl By of couzme HUaml ey 3oloes e 4l bl Busy .6
L guzl| uislal! 5.5
Jgsosll Juzad g — eazl sy wdg (Waiting Time) = jlawl ;o
el Cdg - Akl sLl o (Service Time) = aeuxll oo o
o JI pandl Leas sy pange deas bl o oliall (Idle Time) = 03l gepdl o
el ol L
100 x sgelgll Sz + 5yaladl 12 aielsll (NO-Show Rate) = lati aws o
100 x 392l (a5 + Zeasdl &l gsezme (Doctor Utilization) = cudall sluziwl e
(Perimal-Lewis et al., 2016) ,sdie sa L o glidl Gollazl A casylazll o.da
Al allald UML clalass 6.5
oty Aty I LUK s yzetly allaill ae cpedseiad) Jelas camg! adlll UML cllabiss slae) @

Alaal) 3 laal) s LaLad) (e 2l 3 o Jslioyl 33u3s Joadl s

£2026 _yls — (27) sl Egoedly Slulyuld (a e Jd) dls 78



Hypothetical Case Study
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