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Examples of Simulation
Modelling in ABUHB




Structure of the talk

» The team at ABCi
» Why we are involved in modelling
» Who am |

» Case Studies
= Patient flow in fracture and orthopaedic
= ‘111’ in Wales
= Demand and capacity

> Questions
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Building capability ¢ J ABC:
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Mathematical Modelling programme in “Healthcare
Analytics and Operational Management” — Taught programme
plus intensive mentoring during a project phase

» 6 Fellows in each cohort, from across the organisation
» 3 projects in the first cohort used SIMULS
= Demand and capacity

= Reconfiguration of services
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Who am 1?

» Tracey England
» ABCi

» Mathematical Modeller

= Discrete Event Simulation
= Forecasting
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Case Study 1: Trauma and
Orthopaedic




Background

80 Fracture Clinics a month

24 consultants, and special wound nurses

207 elective clinics including 31 virtual clinics
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Problem / Research Question

Focus of attention is the Trauma and Orthopaedic
Department at Royal Gwent Hospital in Newport, Gwent.

Should the current configuration of rooms in Clinic 1 and 2
be altered?

What effect would reconfiguration have on the flow of
patients?
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-
Method
» Obtaining the physical layout of the clinics
» Shadowing the clinics and obtaining expert opinion
» Develop the discrete event simulation to mimic patient flow
» Validate the model

> Run baseline and scenarios

© ABCi and Cardiff University, 2018 Capability | Innovation | Delivery



The floor plan

i
|
N

.
—, /.\ ROLLER
ﬁ. SHUYTERS
g ._ A ES r
I L A S= ]
b
.
=
| - =
= .
| J = ey
L
NEW WATER
) CHILLER
{ 11 o~
e
|
riet 1
[ mn :..L
NEWY
CuPBOARDa

NEW DOOR SET
FRAME NEED3 TO
PROTRUDE OUT YO
ALLOW DOOR TO
OPEN IN

PLAN NOT TO SCALE

REMOVE WALLS ETC \
TO INCORPERATE NEW DOOR
STAFF AREA SETTO

CREATE NEW/
ETAFF AREA

.ITH,

Z_ | new cupaoaRDS £or
\4_ ORUGS PREP

NEW FLOOR CUPBOARDE

NEW CENTRAL WORKSTATION
FOR DOCTORS IT BY, POWER

WEW CUPBOARDS

~TURN 5 BAYS INTO &
1 WITH DOORS

1014

NEW DOCR SETS

REMOVE PARTITION
EXTEND PARTITION

1 Capability | Innovation | Delivery

© ABCi and Cardiff University, 2018




information

... With added

TFMNiea o woGcp L = p L T Y0 om Ul Ao .ﬁ.u,jm,

> RS > v ache < a
/ L
vy Ace Ele roans }
J
W wehor T sac eod -
nY = i SECa k.o Orseroad =

;
Capability | Innovation | Delivery

TV = Pt +

~—s . Parel e

VAUV J3VLS
EDETEE

SNOLLYNILIY 035040¥d

2ININD NO4|
HOY

L o m», SOUVORDND M3IN
L& e
¥ W30 18" LI 8¥0LI00 ¥O4
§ 4 NOIAYLSYROM TVHULNAD MIN
L T
95
<M
g 3 [
23 |
b AN { Lo L
& I |~ 5 TEeE Ry N RSB AL
{ 7 A SO¥v0agn2d
A NDLLILEYA ONILXE ! Q.‘M AN
s v
M
~
—
b
I 18
w3
mm._.d?..\zmz

sy

=

SHILINHS
_ u3TI08
7 2
| \./ g
a
el o w
} 3
“ / 3 3 simn L =
SO¥VOB4MD 80014 ;.\,WZ\ NONYORAND P’ suU w \L<~K7 |
s N s 5 s 2~ |
sert?? d3ud §ON¥a .U | =3
~304 SQUYOBANY MAN 8
(42

x
(séuerep o4 ‘aewsFa ~bmyy

oA
T ]
223 paged wof pme w29 sjends Lo taceq s

{(33ccq 3 sauvmdey

-
ity, 2018

iversi

.

DI WD swees T 5:

© ABCi and Cardiff Un




Calling the patient

Murze calls patient

I

Patient moves to
the clinic suite:
0

[

g

Time it takes to call a patient

Over 20

Between 16 and 20
Between 11 and 15

10 seconds

Between 6 and 10 seconds
5 seconds

4 seconds

3 seconds

2 seconds

1 second
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Patient iz directed
to cubicle

Murse shows Patient enters
patient into the cubicle
cubicle 0

Murse puts notes
in cubicle pocket

0

Number of patients taking a certain time to move
to the clinic entrance

18
16
14
12
10
8
6
4
2
. I H BN
"0-5"seconds  "6-10" "11-15" "16-20" "21-25" "26-30"
10 seconds seconds seconds seconds seconds
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In the clinic

Seeing the consultant or registrar

Doctor walks over

Doctor takes , Doctor looks at
notes from cubicle to PC outside notes and Xrays Doctor moves to Initial consultation
pocket cubicle cubicle to see with patient
1 0 0 0 e patient

&

-l

Seeing the physiotherapist or special wounds nurse

Physio Physzio Physio outcome i i
patient treatment Physio Physi : ! Physio paient
reatmen ! yEio Physio complete taken out of clinic
entgrs finished )
i ] ready dictates
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.
Screenshot of comprehensive model

— :

‘e PM s

Rl 2

- ¥ : Mon d y
-*»av-n) P fom
B -

Cocor wals
——ovEnEC
owsoe cunde

Nurse .

Recestion ,\, 1 Nazos e'x::a;e?

aotepoxe:

7 B 040 L0 A R

e
=
2 3
g
oy
Pr o
D52 remen WD e T S o mmo  emme et HINES Mpomen
snmo ergso sy B patient Fesmant fvshes rexyy wicaes . P reegion
i - g 2 8 % o 1% y 2 Prmiops  Physio cuicle
- =uj -mj u*u.@u *ﬁu -0 -0 ] e gL AU .
: 1 -5 £ o oo, M7 o IZI
2 wh@ad @

o ~
‘E S
fe)

© ABCi and Cardiff University, 2018 15 Capability | Innovation | Delivery



Data

» Observation period: October 2013 — January 2014
» Shadowing: October 2013 — January 2014

» Expert opinion: Consultant, nurses and physiotherapists
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Impact of the model

» Decided not to alter the clinic
dSaved approximately £50,000

» Importance of clinicians preparing ahead of clinics

» Understanding the process and how the clinics work

in real life
dShadowing
JExpert opinion
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a Case Study 2: ‘111’ in Wales




Problem / Research Question

Focus of attention is the proposed introduction of the ‘111’
service to ABMU and subsequent health boards in Wales

How will combining the NHS DW and GP Out of Hours call
volume into one service affect workforce planning?
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Setting

» Focus: call volumes to NHS Direct Wales and GP Out of Hours

NHS DW runs 24 hours a day

GP Out of Hours runs between 18:30 and 08:00 during the
week and all weekend

» Different staff manning each service

Call handlers

Nurse advisors L I5Direct Wales
084546 47 +
GPs Galw [ETB) Cymru

Health advisors

Dental advisors
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Method

» Data Analysis:

= Approximately 800,000 call records
= NHS DW

= GP Out of Hours (one per health board)
o Approximately double the number of calls

» Develop separate models for each of the current services
» Develop a combined service model

» Run baseline model
» Scenario testing
. 100,000
= Different staff roles - . l
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Combined model
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Impact of the model

> Allowed the ‘111’ team to assess different workforce options
= Nurses providing telephone advice

> An estimate of frontline costs ahead of the service

» Communication of the results to Welsh Government
= Further continuation of the pathfinder project
" |ntroduction of ‘111" into ABMU and subsequent health boards

Ffoniwch 111

Mewn achos BRYS sydd ddim yn bygwth bywyd

Phone111

When it's URGENT but not life thre
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Case Study 3: Demand and
0F:ToT-Te1)4Y,




Problem / Research Question

» |Is there a better way to understand the demand on the service?
= Usually the service focuses on activity

» Can we feed the results from the model into the health board’s 3-
year plan?
= True referrals
= Staff capacity
= Variation
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Method

» Modelling fellow project
» Developed following a previous DES model for ophthalmology
» Initial model

» Data analysis
= Daily,
= Weekly

» Forecasting model
» Pilot study on one sub-specialty
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Impact of the model

» Understand the referral demand from each sub-specialty
» Understand variation
» Feed into the health board’s 3-year planning cycle

Forecasting Model
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Final thoughts & future projects

Thoughts

» Based on comprehensive data sets or shadowing exercises
» Allow visualisation to clinicians and managers

» Baseline models and scenarios

» High level reconfiguration and patient flow projects

e Future work

» Planning for a new critical care centre
= Based on 600,000 patient episodes

» Cancer pathway
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Aneurin Bevan Continuous Improvement
Y @ABCiAb #ABUHB_modelling
@ ABCi.ABB@wales.nhs.uk

01633 431731
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