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Background Information Problem Overview Objective

SNEC @CGH t 24 batient i Large increases in patient Reducing overall patient turnaround time
The Singapore National Eye Clinic (SNEC) at Changi Unsatisfactory — vplume S 3 . . : e
General Hospital (CGH) is a partnership between |-I-| significant decrease in Main objective is aimed at reducing the waiting time
CGH and SNEC to mainly serve the eye care needs doctor to patient ratio and thereafter the turnaround time of patient
of people living in the East of Singapore. Due to the through simulation modelling.
limited resources coupled with high patient flows, a B Inefficient  patient Uneven workloads between
more efficient patient scheduling system is required. =1 notification system and within weekdays

\JII Methodology
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MODEL OPTIMISING RECOMMENDATIONS &
DATA ANALYSIS STATISTICAL PROOF SIMULATION MODELLING PARAMETERS SOLUTIONS

Visit type classification

Visit Type
Data Al!alySIS Stat'§t|cal A“aIV§'5 Patient Arrival Volume e Only full-day
o Data Cleanlng o Applyl ng regrESSI(’nS Weekly Average Patient Arrival Volume Weekd ayS and u Follow Up Visit (FP + DS)
e Filtering & interpreting model to data AM/PM patients = First Visit (NC + NF)
relevant data e Hypothesis testing & i included
13073 13057 Ancillary visit (first visit)
ANOVA ' 136.65 ' g e Tuesday session N

TOOIS N 108.52 108.67 107.66 haS the h |g heSt H Ancillary visit (follow up)
® Python SImUIatlon MOdeulng . Volume m Walk-in Patients with
e RProgramming e System validation _ Unknown Visit Type
e Non-linear Programming e Variables tAol\fl :52 T;?Szrtends
e Amazon Web Service (AWS)  optimization won wed hu volumes Follow Up Visit constitutes the majority of patient volume

Data AnalySiS Effect of uneven patient load on turnaround time Effect of number of Station(s) visited on turnaround time

Uneven workload between

: N d q : e 80% of the patients visited Linear Regression
Effect of patient visit type on consultation service time' | | e . weedays - an SeSSIons up to 5 stations o
. . ) | = . .  — lacross the week as shown in - 0.974 t £ 350 V= 28433 - 0.7996
Single factor analysis ' i ¢ BB lthe graph er = U.5/4, suggests a| < _
Mean consult service time by visit Of Variance was done g 8. * | T e E . Strong |Ineal’ re|atI0nShIp 5259
e and results shows 9 I -~ © | Two-way unbalanced ANOVA || er*> = 0.948, indicates that : .
o that the means of the - ,, - test was performed on the the model is a fairly good £l
12:; four populations Were MO(‘:AM Moelwu TU(:'AM wt'vu WE[;AM W‘EL;PM fHL;AP.l YHL;F’M FR!YAM m’m Variables ﬁt for the data %‘31:;
. m N | at 5% level S . |
ot equalat 5% leve : Result: turnaround time 1 =~ °°, ) , . c o 5w
Resul: FV patient Results: The higher, uneven workloads on Tuesday and AM proportionately to number B e oot
sessions resulted in significantly higher turnaround time of stations visited

type has longest
consultation time

Simulation Modeling & = <

. e . ( Service time Modeling inputs and analysis
O tlmlzatlon 15 Other Stations (_amplrlc_al m Simulation Result  m Actual
. . . pathways || distribution e Duration: 50 weeks
Overview of Simulation Model e Total number of patients N )
(Simplified) i > Payment e 3287 different pathways pean Comlt g fme ‘ s
o e e Station capacity & waiting time
Patient Arrival Registration @ System Inputs ° Num.b.er of Floqtorg available oot vt -3555
(Empirical  —— edsraion @ Input data are e Empirical Distribution
Distribution) extracted from e Validation: t-test & f-test
| i existing data to time obtained e
VHEUE] ensure system e Mean & Variance of consultation
T: iSstm_ent_ , variability time obtained
Recommendations g -
. Measures to reduce turnaround time Solutions Evaluation
& Solutions
Percentages change of mean and variances of proposed
policies as compared to the base case .
Po"cy 1: Shifting loads from heavy workload Method used -60.0%  -50.0% -40.0% -30.0% -20.0% -10.0% 0.0% 10.0% POII('I:y 3 an(;jj 4 _ShOWS bettedr
days to days with less workload Generalized Reduced Gradient algorithm was used - results in ;et Heing mgin an
Based on th t doctor’ i1abilit . to find the optimal appointment schedule probability o ﬂ Policy1 ~ Variahce oriurharounctime
ased on the current doctors avallabliily, one o distribution which minimizes the variance of patient L :
the approach is to shift some loads from arrival per unit time s 15 Thus it is more effective to
tuesday to other workdays to balance the overall ' Policy2 4% rebalance patient workload
turnaround time of patient across the week within the day than shifting it
-34.2% . i
Policy 3: Balancing workload across the day | “ Policys  across different days
. L . At least 80% of the AM appointments and PM 507 IEEG— ..,  Policy 4 was identified as the
Policy 2: Shifting “New Cases” patients appointments are scheduled by 1000H and 1455H -27.8% ST ost effective solution

Statistical test performed showed that, ‘New
Patient’ patients tend to spend longer time in
the clinic

B Percentage change in variance B Percentage change in mean

Policy 4: Balancing workload across the day Ii Recommendation: More comprehensive model could be implemented to address

At least 80% of the AM appointments and PM assumptions

Thus rebalancing the number of ‘New Case’ ,
appointments are scheduled by 1030H and 1530H

patients across Tuesday and Wednesday gives Conclusion: reasonable to assume that a reduction in turnaround time could have a
the most optimized turnaround time positive effect on a patient's satisfaction level and clinic overall performance



