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Why smart thinking is needed
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Many hospitals are like balloons....
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What sort of smart thinking?

Important to meet targets (e.g. 18-week RTT)

B But beware the side effects

Important to understand how one decision
affects another

B E.g. Meet I18-week RTT but this could worsen
other Pls or degrade service quality

Explore the decision space

Need tools that support holistic thinking
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DGHPSim Project @@ﬂ]

EPSRC funded www.hospitalsimulation.info

Obijectives %

B To evaluate feasibility of English NHS performance targets
and their interactions

B To build a whole hospital simulation model with generic
features

B Change parameter values to fit individual hospitals

Approach: model individual patient flows
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Performance Simulation

If you squeeze hard in one
place, what happens elsewhere?
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Locating DGHPSim on a model use spectrum

DG H [BSim

District General | Hospital |Performance Simulation

with Degree Dial

Gives direction of travel Contains complete route

Compass or GPS!?
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DGHPSim suite: 4 linked models

Emergencies )
Q o ARE » A&E model Admit! — l
o specialties

Discharged

Emergency GP referrals Inpatient
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model
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. . Inpatient
Yy specialty waiting list
Diagnostics € model
GP elective Outpatient :
O referrals g model Admit!
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DGHPSim patient flows: e.g. A&E model

—» Tests/X-Ray —

Ambulance
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XA

P  (Resuscitation (Resuscitation [

N ) } Room) Room) Admit to
\f) l Hospital

Registration Triage R i R 7
A 4 N Treatment Reassessment

Cubicles) Cubicles)
Walk-in ( (

Arrivals

Y

Patient flows

* Individual

* Consume resources as they occur (e.g. doctor time)
* Based on statistical models

* Provide much more than just average values
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Inpatient Model — schematic

Emergencies from A&E

GP
emergencies | r--------- .

Elective admissions
from outpatients

‘Normal’
wards

T

*Emergencies have priority
*Electives taken from lists
*HES length of stay data
*Ward transition matrix

Discharge? ‘

WTM mention here!
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Elective inpatient waiting list model

From outpatients

Yes

No

To inpatients

Assign _>:>_’ Prioritise
priority queue

' As patient | Different system for patients

1
1
1
' waits, increase, that can only wait very short-

1 .

. times, e.g. cancer

1

. her priority
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Outpatients: | 8-week RTT

| First OP —» Follng\)/-UP @ Inpatient)
| Diagnostics Q
etc

|: GP to OPI 2: OPI to I/P or exit 3: Wait to admit
Max 4 weeks!? Max 4 weeks!? Max |10 weeks?
INACTIVE TIME ACTIVE TIME INACTIVE TIME

Likely to be relaxed from 100%
Distinguish between admitted & non-admitted?
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Hospital Activity Data Analyzer (HADA)

ospital Data Analyzer
Preprocess  HES Data

Load Data
Database Path: |E'\Mural\DGHSim Project'RLI Admizsion D ata\RLI Admizsion Database 2004-05_v J Preprocessed table: pre_setRLIv4 -
Patient idertifi Spell number | Admission dat | Discharge dat | Elective date | Age Sex Patient classif | Admission so | Admission me | Primary diagn | Consultant sp | Episods & D ata So u rc e S
» 050195 E001603 21/12/2004  2312/2004  21A12/2004 85 1 1 14 21 REGX 300 112/
050201 5548730 14/05/2004  16/05/2004 14/05/2004 68 1 1 14 21 R1m 100 14/05/2
050201 5975447 05/09/2004  10/03/2004 05/03/2004 68 1 1 14 22 KERD 100 05/09/z . 1] .
Recods: 50201 023221 ZWOI2005  INOW005 202005 68 1 1 19 21 R51% 00 2303 [ ] H O s P Ital s Patl e nt
0 7 | N&M93 RA9183 12412004 18171/2004 124142004 72 2 1 19 e 12n9 ann 121 1;‘; hd

Processing Ad m i n i st rati O n
Group config ’m Configure groups

Geting lists | Gietting ransiions | SySte m ( PAS)

Bed occupancy: EMERGENCIES Medicine Length of Stay EMERGENCIES Medicine
Get List an e — 1000
a0 200

ward/Group n

* National Hospital

OO
GO0

Episode Statistics
g | 2] Lo (HES)

Oceupaney
Patierts

0 e 5 & 0
L. of Stay Admission Method May-2004 Jul-2004 Sep-2004 Mow-2004 Jan-2005 Mar-2005 i 10 n a0 40 50 60
EMERGEMCIES  ~ Date Days
Mirc [p7/0as2004  + | Owemight Mean: BE.A0297E Step H Mean: 6.54837
Max |03/03/2005 = | Owemight Std. Dev. 3567115 Maw |EO0 3: Std, Dev.: 7.00664
Owemight 5 amples.: 3% Samples: I
Bl B Bed Occupancy  Switch Graphy/Test | (Eepwle Dl | Lengthof Sty Switch Graph/Test | (B 0 Bl s |
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Some example DGHPSim experiments

[1 Examine 3 separate options for change, across all specialties
B Reduce average LoS by 20%
B Keep bed total constant, allocate 30% more to electives
(Total beds: 427, Elective beds: 128 (up from 96))

B 1100 Extra day-cases (12% increase), hence fewer standard
admissions

[ 1 Based on old 04/05 data

[1 Today, focus only on stage 3 elective waits (wait to admit)
B Model actually copes with all 3 stages
B Could also look at
[1 Emergency/elective interactions
[1 Resource swapping (e.g. beds)
[1 Combined options for change
[1 Individual specialties

ﬁ'.':: Lancaster University

MAAMAGEMENT SCHOOL MASHNet Conference, 23_Apr.08, London

12



i
|

Base model: as-was 2004/05

13

500
450 | mT&O
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Time on Waiting List (weeks)

SIMULATION OUTPUT

%'age of patients waited

>5 weeks 72.6

>8 weeks 58.4

>10 weeks 46.8

>18 weeks 28.5
Elect Sl
Cancel. Outliers

Count 90 469

Total

Patients 2880 15713
%'age 3.1 3.0
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Scenario |: 20% reduced LoS

14

500

450 B T&O

400 B GENERAL SURGERY

350 OENT

300 0 UROLOGY
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B PAEDIATRICS

200 -

No.of Patients
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150 7
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Time on Waiting List (weeks)

SIMULATION OUTPUT

%'age of patients waited

>5 weeks 58.7

>8 weeks 43.8

>10 weeks 33.1

>18 weeks 17.6
Elect Emerg
Cancel. Outliers

Count 73 405

Total

Patients 3396 15618
%'age 21 2.7
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Scenario 2: Keep bed total constant,

allocate 30% more to electives
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No.of Patients

500 |
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m T&O
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B GENERAL SURGERY %'age of patients waited
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Scenario 3: 12% increase in day-cases (| 100
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extra)
500
450 m T80 SIMULATION OUTPUT
400 B GENERAL SURGERY %'age of patients waited
350 OENT >5 weeks 62.4
a >8 weeks 48.2
g - UROLOGY
2 = >10 weeks 37.4
250
e m PAEDIATRICS >18 weeks 22.2
g 200 -
Z 0 OPHTHALMOLOGY
150 1 Elect Emerg
B GENERAL MEDICINE Cancel. | Outliers
Count 51 469
Total
Patients 2654 15711
%'age 2.5 3.2

Time on Waiting List (weeks)
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Looking across the experiments

Base
% wait > 5 wks 72.6
% wait > 8 wks 58.2

% wait > 10 wks 46.8

% wait > 18 wks 28.5
Elect patients 2880
Elect cancelled | 90 (3.1%)
Emerg outliers 469 (3%)
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Uses for the DGHPSIim suite

Resources needed to meet target

B eg I8 week RTT

Waiting times achievable given specific resources

Effect of trading elective admissions against

emergencies

Waits for admitted v/s non-admitted patients

Testing proposals for change

B E.g. from Modernisation Agency/NHS I

Commissioning acute care with changing demands
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Inpatient model: ward transition matrix

Represents patient journeys inside the hospital after admission
e.g.
Emergenc

0069 0002 0030 0001 0001 0001 0846 1.000
0.0s30 0052 0011 0007 00e3 0021 0003 0746 1.000
0034 0086 002 0003 0037 0015 .50 1.000
0.357 0.025 0.016 0.007 0.032 0.564 1.000
0135 0.054 0135 0.0Z27 0. 545 1.000
0.043 0.017 0.009 0.055 0.00% 0.835 1.000
0.010 0.031 0.010°  0.041 0.507 1.000
0525 0025 0.01% 0003 0052 0006 0012 0355 1.000
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DGHPSim — inputs and data sources

[1 PAS (Patient Admission System) Hospitals’ local database
B Ward/Unit and clinic capacities

B Performance parameters (First/Follow-up rate, initial waiting list
size, DNA, etc.)

M  For each patient episode
[1 Length of stay (on wards)
[l Ward transitions
[1 HES (Hospital Episode Statistics) National data
B For each patient episode

[1 Outpatient state transitions (GP-OP|-OP2-IPDC-IPOR-POP)
L1 Inpatient state transitions

B Weekly arrival volumes
[l For A&E detail: may need manual data analysis
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A&E Department: Royal Lancaster Infirmary

Propn patients
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A&E Department I

Propn patients
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A&E Department I

Propn patients

0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Actual

Simulation

AN

Q Q Q Q Q Q Q Q Q Q

Total time (mins)

A Lancaster University
ARy

AP ERENT Y

shool MASHNet Conference, 23.Apr.08, London

25



A&E Department I

No. patients
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