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with Data Visualization

Huang Weit, Kenrick Ng?, Li Dong?, Liu Mengxit, Mei Wenjiel, Yong Chun Hon1,
Rajagopal Lakshmanan Mohanavalli?, Francis Hoang Long?,
Wong Ting Hway?3, Aaron Lee Kwang Yang?, Yeo Bee Chin3, Lam Shao Wei Sean?

O

Singapore Healthcare
Management (015

The Major Operating Theatre (MOT) at Singapore General Hospital (SGH)

1 Department of Industrial and systems Engineering, National University of Singapore

2 Health Services Research Unit, Division of Research, Singapore General Hospital
3 Division of Surgery, Singapore General Hospital

Singapore N U S
ﬁ General Hospital
National University
SingHeaIth of Singapore

OT Utilization by weekdays Utilization in particular Menth/Day Tear of Date ] )
_ _ _ _ _ OT.Code Monday Tuesday Wednes. Thursday _Friday - — Figure 1: This dashboard features the
provides acute surgical care and tertiary and quaternary surgical services. They v T utilization of different MOTSs during
- - - - - - - . L1 e T2% ! -r*"}'1‘;:'l:lf th k A t f I
provide comprehensive surgical services in general and surgical subspecialties ) I, eed to represont the lovel of |
Including endovascular surgery, surgical oncology, minimally invasive surgery, . : X 7 S utilization from low (red) to high
i i s 5. P e (Qreen). Dashboard also features a
surgical endoscopy, trauma and liver transplant. : S\ TR ahical representation of the
s s e utilization of different MOTs over the
M1 s o different days of the month. Across
- '. the years, the utilization in January
ma and December are generally low. This
broblem Definition - Significant Idle Time in operating theatres " aids the MOT management to monitor
. Perceived low utilization in MOTs o128 the ut|I|_zat|on of all MOTs at a glance
1 y conveniently.
o « Visualization of Scheduling System via N -
Objective the development of a Dashboard using e = 1
retrospective data from the past 3 years e - TRera—. iy &
» Impacts on Cancellations of MOTs 1 Utilisation of different MOT e
Scope « Impacts on Utilization of MOT OHTE 2. Ao OF IR ; - | N
» Limited to Elective MOTs Only e e
Figure 2: This dashboard depicts the T e

MOT Management

Doctor’s
Autonomy

Inadequate supervision \

Doctors & Patient

Absence

On the day \
cancellation /

Non-compliance
Low

Block allocation 7

Improper Allocation
Unable to arrange

new operations / /
Lack of OT requires
visibility — preparation

MOT Scheduling System

7> Utilization
In MOTs

Surgery
Overtime / /
Operation Underestimate
Idle time Risks  surgery time
gjﬁwee_:n 7
geries

Overestimate
surgery time

Operations processes
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nominal cancellation rate for patients
of different age groups. Overall
patients that are above 60 have a 30
percent chance to cancel their
operations appointments as compared
to younger patients. Patient's Request
ranks the top for the reasons of
cancellation followed by Doctor’s
Requests.
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For each procedure, the box plots indicate the range of actual
operation time. The orange bars are average scheduled
length for that procedure.

In general, operation durations are under-estimated.
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Figure 3. Actual Operation Length Vs Scheduled Operation Length
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Figure 4: This dashboard displays
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compared to its utilization (the
peaks). Overtime generally occurs
during high utilization. Yet, some
outliers have been observed.
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Figure 3: This dashboard reveals the
actual length of time of procedure
(represented by the boxplot) compared to
the average scheduled length of time for
different operating procedure
(represented by the orange bar). Overall
for most of the procedures, the scheduled
time to perform the procedure is
generally shorter than the actual time to
complete the procedure.
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Figure 5. Average Operation Time Breakdown

Nominal Cancellation: Length of scheduled operations being cancelled

Absolute Cancellation: Length of scheduled Operations being cancelled

. Improvements in communication between doctors and patients can lead to
without replacement

reduced cancellations In surgery

Flexibility in rescheduling can help to achieve high utilization

Additional supervision of the scheduling system Is recommended In order to
keep track of the status of MOT

Comprehensive guideline for predicting the length of surgery

Revision of administrative policies in order to relieve seasonal cancellations
(Example: Vacation periods - December and January)

The development of the Bl prototype enables management of large volume of
data. It provides a brand new approach that continuously monitors the MOT
performance. Timely update will be possible with the flexible Bl tool. It
provides the users a snapshot of the current system. The use of Bl tool facilitates
the managerial decision in SGH.




