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Advanced analytics & operational
research in support of decision
making in healthcare
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The new School of Management building:

Opening academic year 2020/21
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Research themes

@ Business

¢ Entrepreneurship and
Innovation

¢ Governance and Risk

¢ Strategic Change and Leadership

Above all @22
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¢ The Future of Work

¢ Sustainability and Responsibility
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Our vision: to improve the design, delivery and
organisation of health and care services through
high quality interdisciplinary research

“The task of scientifically
re-engineering health care...
is rocket science.”

Prof Donald Berwick
Institute for Healthcare Improvement

Bath Centre for Healthcare Innovation + Improvement

Our vision: to improve the design, delivery and
organisation of health and care services through
high quality interdisciplinary research
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Work programmes

1. Events & engagement
2. Education & training

3. Research & consultancy
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Education & training

UNIVERSITY OF

BATH

‘ West of England
Academic Health
\. Science Network

T e . ]
»\Massive Open Online Course (MOOC)

Quality Improvement in Healthcare:
The Case for Change

6-week runs start every ~Feb, May and Sep each year
https://www.futurelearn.com/courses/quality-improvement/
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Research & consultancy
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Relevance, Impact, Benefit

Qualitative research
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Frangeskou, Lewis and Vasilakis:
“Exploring the adoption of
standardised processes in
professional service operations:
implementing the acute stroke care
pathway in a hospital”
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Won the Chris Voss Best Paper Award
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Fig 1. What can consumer wearables do?
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@PLOS | MEDICINE

Piwek L, Ellis DA, Andrews S, Joinson A (2016)
The Rise of Consumer Health Wearables:
Promises and Barriers. PLOS Medicine 13(2):
e1001953.
https://doi.org/10.1371/journal.pmed.1001953
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Medical outliers and outcomes

Distribution of Lenght of Stay

WHS Trust
_ _ outie
= & fopenaceess —— Researcn]
N % N BM) Open Are medical outliers associated with

2 worse patient outcomes? A retrospective
2 2

study within a regional NHS hospital
using routine data

Neophytos Stykanou, % Robin Fackrell” Civistos Vasliakis

Tengnt of stay. Lengntof siay

* 71,038 patients were classified as medical in-patients over 2013-2016
* Approximately 10% outlying at least once during spell
* Univariate analysis showed association with increased readmissions and LOS

* After adjusting for some confounders (age, gender, primary diagnosis etc.)
only the association with increased LOS remained
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https://doi.org/10.1371/journal.pmed.1001953
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Operational research (O.R.)

HARBUTTS PLASTICINE

MODELLING-MADE
CLEAN"AND-EASY:

2 K

Vo FIVEYEAR

FORWARD VIEW

_— ™

Gaining recognition

p. 34 “Working with NIHR and the
Department of Health we will
expand NHS operational research
... and other methods to

promote more rigorous ways of
answering high impact questions in
health services redesign.”
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Academic O.R. in practice — success stories

ORIGINAL RESEARCH

Systems modelling and simulation
in health service design, delivery
and decision making

“...once implementation was complete
door to needle times fell from an
average of 100 min to 55 min...
thrombolysis rates rose to 14.5%”

“She's such a great surgeon that
ery time she walks Into the hospital
our ULAD chart jumps up s peints.”

Map of resources

Bringing academic O.R. closer to practice

OE
Health Whatwedo  Fundingand partnership
Foundation

PLETHORA: collaborating to
create stronger data analys
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Supporting decisions around the provision and
allocation of regional maternity services with O.R.

Joint work with Gunes Erdogan and Neo Stylianou

*Paper under review

Background

Maternity care: prenatal, birthing and antenatal services
NHS Trust in England acquired a number of maternity service
locationsin 2014

Result is a “unique model” of maternity service provision

— 1 large hospital facility offering the full range of care services

— 5 community facilities scattered around the region offering a
different range of services

Healthcare planners are seeking a “more integrated approach”
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M t t d | R d t Location Frequency Percent (%)
aterni eliver ala [ 6459 30.28 : :
Y Y s2ess 2470  Maternity outpatient data
22,561 10.58
* Two years worth of patient activity data (Apr 2015 — Mar 2017) 20,326 9.53
46,357 21.73
. 0, » R i 2 s
About 20% were C-sections (elective and emergency) 6.764 T 8
* Significant difference between risk and delivery method (as well as [Other | 53 0.02 g |
. ) 213,342 100
location of delivery)
[Location | High Risk__| _Low Risk | Total |
[ 1,258(20%) 4,817 (80%) 6,301 B g -
34 (9%) 354 (91%) 388
42 (11%) 350(89%) 392 - g
12 (6%) 184 (94%) 196
0(%)  378(93%) 408 . oL ‘ ‘ ‘ ‘ ‘
Other | 8 (31%) 18(69%) 26 o N T "
1,415 (18%) 6,296 (82%) 7,711 e of apoimen
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We were asked to “evaluate the model of service
provision currently in use and to support, through
quantitative and geographic analysis, decisions around
the strategic reconfiguration of the service”

FLP Spreadsheet Solver

Solves facility location problems using a range of algorithms
Open source, proof-of-concept, designed for simplicity

Bing Maps for mapping data (license is optional)

Developed by Dr Gunes Erdogan, download from:

http://people.bath.ac.uk/ge277/index.php/flp-spreadsheet-solver/
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http://people.bath.ac.uk/ge277/index.php/flp-spreadsheet-solver/
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Modelling assumptions

* Uncapacitated problem (we only considered demand for services)
¢ Middle layer Super Output Area (MSOA) for location of demand
* Population-weighted centroids for each MSOA location
* Index of Multiple Deprivation (IMD) for each MSOA location
Weighted demand = crude historical demand * IMD
Distance = driving duration of fastest path from MSOA centroid to facility
Cost = distance * weighted demand

Objective function: minimise total Cost

Scenarios for experimentation

Scenario # Demand type Low/high Facilities
risk (hospital +
community)
All

1 Deliveries As is (1+4)
2 Low As is (1+4)
3 Low 143

4 Low 1+2

5 Low 1+1

6 Low 143

7 Low 1+2

8 Low 1+1

9 Low 1+1
10 Outpatients N/A As is (1+5)
11 N/A 1+3
12 N/A 142
13 N/A 1+1

Location of
community
facilities
Existing
Existing
Existing
Existing
Existing
Anywhere
Anywhere
Anywhere
City limits
Existing
Existing
Existing
Existing
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Scenario 1: All births, existing delivery
facilities

Scenario 2: Low risk deliveries, all delivery
facilities
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Scenario 3: Hospital + 3 community facilities (instead of 4)

Scenario 4: Hospital + 2 community facilities (instead of 4)
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Transforming Maternity Services Together m

About us__The need to change _Our proposal _What this means for you _ Have your say _News __ Documents

BANES, Swindon and Wiltshire
Maternity System

DS

The need Our What this

About us
for change proposal means for you

http://www.transformingmaternity.org.uk/
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Prof Christos Vasilakis PhD
Director of the Centre for Healthcare Innovation & Improvement
Chair and Subject Group Lead in Management Science

c.vasilakis@bath.ac.uk
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http://www.bath.ac.uk/chi2
https://www.linkedin.com/in/christos-vasilakis-4187379

