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Luaessn=SGH has several Key Performance Indicators (KPI) in rating its own service: Waiting Time,
Right-Siting and Uplodging proportions of patients. This project will look at how beds are

currently assigned to patients and attempt to find measure to improve its KPIs.
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D SIMULATION
INPUT ANALYSIS

Chartof Observed and Expected Values

Perform Data Cleaning by running Excel VBA

Perform Goodness of fitness tests to identify
underlying distributions (Minitab, Excel)

., </> Perimeters for simulation model:
é Hourly Arrival Rate, Patient Attributes, Service Time
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OVERVIEW OF SIMULATION MODEL
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OUTPUT ANALYSIS OF KPIs

|Z Model validation and verification A 95% Cl for Uplodging Proportion

11.058% 11369% 1.e81% ¢ 117%

® Median Waiting Time Summary

400000

11.000% 11.100% 11.200% 11300% 11.400% 11.500% 11.600% 11.700% 11.800%

3.50000

8 Base Model Real World

:

250000

IQ'EBS% Cl for Right-Siting Proportion

aiting Time (Hour)

150000 \ A
39 QA ) 74.06%
N 'y 77.010% 78.950%
.- -
Te-e-e

= 1.00000

_e- oLy
050000 @-®=0- _

80790%

@ 8- - -
DA ABADO T OO MDD 1 0 A AT £ £ 73.0009% 74.000% 75.000% 76.000% 77.000% 78.000% 79.000% 80.000% 81.000% 82.000%

Time of the day —=—Base Model Real World

- - --Base model Raw Data 3 8

RECOMMENDED PRESCRIPTION
IMPROVE DEM BED ALLOCATION PROCESSES

A. 6 HRS THRESHOLD B. TIME GATED 2PM KPI COMPARISON
95% CONFIDENCE INTERVALS
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For DIM: Search for available Only search for beds in parent " B
beds in Parent wards for 6 wards for DEM patients s e s
hours before overflowing ® 2PM - 6PM - - o
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N Did you know that SGH cannot reject patients? This
limits their ability to control demand; adding constraints
to managing their already high Bed Occupancy Rate
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Lack of Bed Supply
Learning Outcomes:

Project Management, Programming (Python, VBA), Systems Thinking, Data Analysis (Minitab, Excel),
Simulation (Arena Software)
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L) INSIGHTS

N
\Q “Mismatch between Arrival and Discharge Trends
O Most of the arrivals occur in the early morning
[0 Most of the discharge only occurs in the late afternoon
[ Patients who come in the morning are generally unable
to find beds promptly due to a lack of bed supply

Arrival and Discharge Trends
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\Q “Long Waiting Time for DEM Patients

Type of admission:

SDA
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PROPORTIONS OF PATIENTS
(Wait Time > 7 Hrs)

PROPORTIONS OF DEM PATIENTS
(Wait Time > 7 Hrs)

[ Based on Arrival Type, DEM has most patients with
long wait time

O Among the DEM patients, those from Internal Medicine
discipline (DIM) has the highest proportion of wait time

ELIMINATING PATIENT’S DISCHARGE INERTIA

O To address the mismatch between Arrival and
Discharge trends

O Perform Hypothesis Testing at 95% confidence level:
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o H, : No significant difference in Median Waiting Time

s H, : Median Waiting Time of after removing Discharge Delay

wso l Case is less than Base Case

11100% Remove Mismatch Base Case

e p:':':d Mean sd. Mean  sd. “"::r‘" tvalue  p-value
7 0.11807  0.00507 | 0.76012 0.47020 0.21030 -3.05299 0.046 Reject HO

arors 8 |012742 000624 |090333 0.44134| 015741 393053 0030 | RejectHo
9 0.12072  0.00380 | 0.82933 0.40068 0.17920 -3.95425 0.029 Reject HO

Hoso 10 0.08958  0.00153 | 0.62572 0.29486 0.13187 -4.06578 0.028 Reject HO
11 |009634 000206 | 042925 0.8293| 008182 406166 0028 | RejectHo

6HR Threshold
“Implementing policies, such as providing transport home, to minimize mismatch between Arrival and
Discharge will therefore reduce Median Waiting Time at peak periods (7AM - 12PM)



