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HDR

« Architecture & Engineering (& Consulting)
= Over 10,000 employees
- More'than 225 offices internationally

HDR Consulting
« Industrial Engineers = Strategic Planners
= Data Scientists = Researchers
= Data Engineers = Healthcare Clinicians

= Computational Designers












Background & Key
Questions From Clients

= Context: New or existing surgical suite

= How can we be more efficient in a surgery
environment?

= How to plan the space efficiently?

= “We want to be LEAN!"

= Help us determine the right way of

operating to maximize our patient
experience




High-level Baseline Process

POST-OP
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High-level Baseline Process — Additional Details

Observation
PATIENT POST-OP
[ ARRIVAL l ' [ PRE-OP ]_’ —’m SHASE | DISCHARGE ]

¢ 20



High-level Space Type

WAITING FOR
PRE-OP

PRE/POST-OP 1
WAITING FOR

POST-OP
PRE/POST-OP 2 ] < PACU 1 PACU 2 PACU 3

PRE/POST-OP 3 1

[ PRE/POST-OP 4

WAITING FOR ‘ WAITING FOR
OR g PACU




Why SIMIO?

= DES offers the ability to test various
scenarios before live piloting

= Simio offers

Advanced DES capabilities

Minimized modeling effort with pre-set
functions

Ability to import architectural drawings
3D view to achieve quicker client buy-in

Outputs are easy to visualize both
in/outside of Simio
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OR Scheduling



Surgery Scheduling / Future State

O O

Past Patient
Population

Growth by

Specialty

1. Ortho 1%
2. Neuro -2%
3. Ophthalm. 0%
4. ENT 0%
5. Vascular -1%
6. Urology -5%
Total -1%

3%
2%
3%
4%
1%
5%
3%

Future Patient
Population



How Does Surgery Scheduling Work
For Future Patient Population?

Scheduled
Surgl::‘ry Minimize remaining available time in OR
Duration
 C— < D
ort | | NI 2
orz | | I 5 R
OR3 & KR
ors | (G C_ 0|

Specialty A Specialty B Specialty C Specialty D



cheduling the Operating Rooms
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OR Modeling
Approach & Outcomes









Modeling Functionality (Model Properties)

C) Pre/Post-op & PACU
Interchangeable

WAITING FOR
PRE-OP

WAITING FOR
Patients maintain “ownership”

and return to same pre-op PREPOST-0P3
Space after surgery PRE/POST-OP4

WAITING FOR WAITING FOR
OR PACU

Data-Driven (Scheduled)
Duration

(»




Model Outputs / Performance Indicators

1. Total Patient Waiting
Time for each phase
(Pre-op, OR, etc.)

\

- Indicates lack of
available capacity
and operational
inefficiency;
correlated with
patient experience

2. OR Room Utilization

i

—> Target 75%
average over time

3. Last Case Start/End
Time (Overtime)

O

- Indicates
overloaded system,
delays and variability

4. Prep/Recovery
Room Utilization

i\

- Typically less
utilized on average
due to uneven
scheduling patterns
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FY28 Case Volume: 7,500

PACU Utilization Throughout a Typical Day

Pre-Op & Post-Op Utilization Throughout a Typical Day

@

@

ueiezl|iyn do-add

uoirezi|iyn do-3s04

usnrez||iyn do-aig

usiez||iyn do-3s04

ueiezl|iyn do-add

uorezl|ian do-3sog

uonrez||ian do-add

uoizezl|iyn do-3soq

uonreziian do-=dd

uoiez||iyn do-3s04

uoRez|n do-add

uoRez||in do-1soq

ueiezlan do-=4d

uoiez||iyn do-3s04

uoRez|n do-add

uciezl|ian do-3soq

uonrezi|ian do-add

usiez||iyn do-3s04

ueiezl|ian do-=4d

uciezl|ian do-3soq

uonrezi|ian do-add

usiez||iyn do-3s04

FY18 Case Volume: 5,000

& 8 8 &8 & ° B v °
— ol [=] (=]
uol3ezinN NOvd uonezijnn aveds
] [=]
]
@
E "
=
@
3k
Th
@ o
[l o
= M 2
T 2 o
= 4 3 il
c 2 W u
5 4
-z
@ F}
cC C
Bog
Iy =3
U m m Mmoo
So o =}
3+ >
SHE g
f
B
g W g
o &
7 &
!
v =
— i
o o 5
M % w O 2
2
2 m 28]
& & o _
—
m - u w
M @ o
2
=T w =1
[~ % 3 =
a 3 n =
i
E 5 8[| E =
[ &= &
3 B S
o o =
o ; ) £
=L % o = wn
! o o ™~ +
v = = |8}
= & = <
& - =
] o
= £ o a " =
E w o R 2 2 m = o
Q w B & = i H &
..m o + o v}
= o (wde-wve) uonezinn ¥o P o




Limitations and Areas for Improvement

Scheduling script fills in from the start of the day, leaving gaps at the end of the day.
Actual schedules may have gaps within each day.

L

2

Simulated scheduling works from a full bank of patients.
Actual scheduling occurs over time as patients get referred to surgery.

L

3

Regenerating a new schedule every time the number of ORs changes

L
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“Watch” Resources For Utilization Metrics

Allows resource utilization metrics
to be computed based on
scheduled operating hours

Fixed-capacity room resources
allow service to continue until all
surgeries are complete

“Watch” resources go on/off-shift
based on schedule and allow Room
resource has fixed capacity

Properties: OR.1 (MyORResource)

Show Commonly Used Properties Only

= Resource Logic
Capadty Type Fixed
Initial Capacity 1

Rank?l"ug Hule PIrSTIN TSt LT
E Dynamic Sele... Smallest Value First

Value Expres... Candidate.ModelEntity....

Filter Expres. ..
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Add-On Process Triggers
Advanced Options
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Display Mame
Display Category
Display Color
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E General

Mame OR1

Description

Public True
B Wﬁr T =3

ODEEBH

WatchResource WatchOR1

Properties: WatchOR 1 (Resour )

Show Commanly Used Properties Only

=/ {Resource Logic:
Capadity Type WorkSchedule
Waork Schedule  WatchWorkscheduleOR

statelrackFate... ManURFatents

Currentlse CR

Physical Characteristics
Animation




Data Tables To Incorporate Scale

Many times, models we build are at first
conceptual in nature

Data tables are set up in Simio to
incorporate travel distances once the
physical space and scale is determined

cripting in the design software allows
us to export distances between points o
interest (using shortest path or other
algorithms) and “paste” into Simio model
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Real-Life Application: Surgeon Estimates
Concept: Surgeon estimates “scheduled surgery duration”

Surgeon Estimation Scheduled Surgery Duration = 2 hours

Option 1: Under-estimation: RaGIERTGERAITEN TR I
Option 2: Over-estimation:  RASTEIETTGEAITET T ER NI LIS
Option 3: On-time: Actual Surgery Duration = 2 hour



Real-Life Application: Data-Driven Duration Algorithm

Concept: Determine median (actual duration) of specific historical data samples to determine “scheduled
surgery duration”

Remove outliers

and identify
median

Remove outliers
and identify
median

Remove outliers
and identify
median

Pa—— If less than
: 50 cases Sample 2:
Same Surge - Sample 3: Surgeon
Same Surgec?r: - S ST Same gurgery Esti?nate
" Same Facility
Same Facility
If more than
50 cases




Real-Life Application: Data-Driven Duration Algorithm

Concept: Determine median (actual duration) of specific historical data samples to determine “scheduled
surgery duration”

Sample 1 - Median: Data-Driven Scheduled Duration = 1.5 hours

Option 1: Under-estimation  RASTEETI A IETTERR T
Option 2: Over-estimation Actual Surgery Duration = 1 hour
Option 3: On-time Actual Surgery Duration = 1.5 hour
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