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EXECUTIVE SUMMARY

Aims of the meeting:

At our first meeting in Cambridge UK, in November 2018, we began to lay the foundations of a community of
researchers and practitioners from broadly diverse disciplinary backgrounds but with a common interest in
Healthcare Systems Design. In April this year, we met again at DTU in Copenhagen and took the next step of
continuing to grow this community. Whilst the work of laying the foundation and growing the community are still on
going, at this event our aim is to begin putting some of our talk so far into action by working on a project that
belongs to us as a community — An edited Book on Healthcare Systems Design Research and Practice.

We will, therefore, focus on two objectives for this event:
1. Developing a detailed structure of an edited book on Healthcare Systems Design Research and Practice

2. Sharing specific projects from research groups represented in our community.
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Thirty-nine delegates, representing seven countries, seventeen Universities and institutions, attended the event.

Below is a full list of delegates and their affiliations.

UNIVERSITY OF TECHNOLOGY

Delegate Name Country | Research group Institution
1 | Alexander Komashie UK Engineering Design Centre University of Cambridge
Kathy Kotiadis UK Kathy Kotiadis University of Kent
Marie Sjslinder Sweden SICS/DNA Research Institutes of Sweden
3 (RISE)
Christina Phillips UK Liverpool Business School LIV?I’pO(?| John Moore
4 University
Antuela Tako UK Simulation Practice Interest Loughborough University
5 Group
6 | Bertil Lindenfalk Sweden Jonkoping Academy Jonkoping University
7 | Glenn Robert UK Glenn Robert King's College London
8 | Oli Williams UK THIS Institute King's College London
9 | Valeria Pannunzio Netherlands | Valeria Pannunzio Delft University of Technology
. . . . DTU - Technical University of
10 Nicholas Ciccone Denmark Engineering Systems Denmark
11 | James Ward UK Engineering Design Centre University of Cambridge
12 | Guillaume Lame France Laboratoire de Genie Industriel | CentraleSupelec
Yvonne Eriksson Sweden Information Design Research Malardalen University
13 Group
. . . . DTU - Technical University of
14 Francois Patou Denmark Engineering System Design Denmark
15 | Michael Kokkolaras Canada Systems optimization McGill University
16 | Matt Woodward UK THIS Institute University of Cambridge
. . . . . DTU - Technical University of
17 Anja Maier Denmark Engineering Systems Design Denmark
. . Dep.artm.ent of Biomedical KTH Royal Institute of
Sebastiaan Meijer Sweden Engineering and Health
Technology
18 Systems
19 | Mei-Li Komashie UK NA University of Cambridge
Adam Darwich Sweden Logistics and Informatics in KTH Royal Institute of
20 Healthcare Technology
Institute of Product Hambure University of
Juliane Kuhl Germany Development and Mechanical 8 ¥
. . . Technology
21 Engineering Design
Ulrika Florin Sweden Information Design research Malardalen University
22 group
(former president- operational
Geoff Royston UK . Independent
23 research society)
) . Change Management / . . .
24 Timoleon Kipouros UK Computational Design University of Cambridge
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25 | Olena Sinkevich Canada N/A (accompanying person) N/A (accompanying person)
26 | Christine Gustafsson Sweden Prolonged independent life Malardalen University
27 | Katharina Kohler UK Engineering Design Centre University of Cambridge
28 | Daniel Stubbs UK Engineering Design Centre University of Cambridge
29 | Claudia Eckert UK E&I The Open University
Human Factors and Complex . .
han Th K Lough h t
30 Gyuchan Thomas Jun U Systems Research Group oughborough University
31 | Terry Dickerson UK Terry Dickerson Self
32 | John Clarkson UK Engineering Design Centre University of Cambridge
33 | Tom Bashford UK Engineering Design Centre University of Cambridge
Jos Kraal Netherlands P”d.e & Prgjudlcg @Industrial Delft University of Technology
34 Design Engineering
Maaike Kleinsmann Netherlands Indgstrla! Design and Delft University of Technology
35 Engineering
36 | Partha Das UK DaVita International DaVita International Limited
Mary Dixon-Woods UK THIS Institute (The .Health.care University of Cambridge
37 Improvement Studies Institute)
38 | Darren Jones UK The Open University, UK The Open University
39 | Mohammad Hassannezhad | UK University of Sheffield University of Sheffield
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DAY 1: Co-creation

Objectives:

1. To beinspired and challenged through two specially selected keynotes

2. Co-creating the detailed structure of our edited book on Healthcare Systems Design Research & Practice
3. Get to know each other through specific research presentations
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Welcome and background: Professor John Clarkson, Director, Cambridge Engineering Design
Centre

3™ International Meeting on Healthcare Systems Design Research,
Hughes Hall, University of Cambridge, United Kingdem
Decamber, 2-32019

HSDR Meetings: Brief Background

John Clarkson

B UNIVERSITY OF
CAMBRIDGE
Engineering Design Cenre

Conception: Vancouver 2017
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Cambridge 2018: Two aims
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1.To lde_ntlf_y the unique INTERNATIONAL MEETING ON HEALTHCARE SYSTEMS DESIGN
contributions that systems RESEARCH

design research can make
in achieving sustainable
improvements in health and
care delivery systems
internationally.

2.To lay the foundations for a
community of research and
practice dedicated to
healthcare systems design,
across disciplinary
boundaries.

DATE HELDY

29" 000 30" of Noveriber 2018
visut

Sererar Fooe, lamwes Dyson Buking, Engrawning Ousertrmernt, Uniwrsty of Cambedge, Tramplegion Street,
Coniridge. Unned Krgdom, (B2 102
OIGANISED BY
Camridge Engireering Devign Camtre, Ergineening Sysems Gooup ot the Technical Universty of Denrmark JOT) and
THS irattiste [The Heathcare frgeovermant Study Sutiutel, Unteeiity of Camboidge
>

34 attendees
1

e

UK = 17, Sweden =

o

7, Denmark = 3, France = 3, and Germany, Switzerland, The Netherdands, Capada = 1
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Discovering ourselves
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A desire to meet again
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EXPLORING HEALTHCARE SYSTEMS DESIGN RESEARCH AND PRACTICE:
OUTCOMES OF AN INTERNATIONAL MEETING

Alexander Komashie' 263, Guillaume Lame?, Francois Patou’ =2, Nicholas Ciccone’ i, Anja Mater’ e, P. John
Clarkson'E2

Organisation(s). 1: Engmeenng Design Centre, Department of Engineening, Umiversity of Cambndge,
Cambndge, UK; 2: The Healthcare Improvement Studies Institute, University of Cambnidge, Cambndge, UK; 3:
Engmeening Systems Division, Department of Management Engmeening, Technical Umiversity of Denmark,
Denmark

ABSTRACT
Current healthcare delivery challenges are multi-faceted. requinng multiple perspectives to be addressed
using a systems approach. However, a significant amount of healtheare systems design research work 1s
carried out within single disciplines or at best a few disciplines working together. There appears to be
lmle deliberate attempt to draw together a wide range of dwc:plmes committed (o workmg together to

Venue # Dclfé University of Technology

{
Foaceity of |6H2SI0NDESIINE ng neorng, Lanchergstraat 15, Daty The Netherinds
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Design Society: Special Interest Groups

Design Society

a worldwide community

Design Society: Special Interest Groups

GOAL: Create a space and build a community for design researchers
who specialise in or are interested in the study of health systems design

OBJECTIVE 1: Tackle important questions in the practice and study of
health systems design
OBJECTIVE 2: Engage in strateqgic partnerships with other groups and

communities that contribute to improve healthcare design

DELIVERABLE 1: conference series for operational researchers, human
factors specialists and ergonomists, health services researchers,
clinicians and health policy-makers

DELIVERABLE 2: workshops at design society events

DELIVERABLE 3: a reference book on healthcare systems design
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DESIGN 2020: Paper
INTERNATIONAL DESIGN CONFERENCE - DESIGN 2020 p—
https: / /dof.org/10.21278/1dc.2020.0000 PI—

A SYSTEMS APPROACH TO HEALTHCARE: THEMES FROM THE
SECOND INTERNATIONAL MEETING ON HEALTHCARE SYSTEMS
DESIGN RESEARCH

g DESIGNZZ

16" INTERNATIONAL
DESIGN CONFERENCE

DESIGN 2020: 1st SIG Workshop
Patient Journey
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BRD INTERNATIONAL MEETING ON HEALTHCARE SYSTEMS DESIGN
RESEARCH: TIME FOR ACTION

Welcome Back To
Cambridge!
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Keynote I: Why we need evidence for improvement

Professor Mary Dixon-Woods, Director, THIS Institute, University of Cambridge, UK
Chair: Dr Guillaume Lame, CentraleSupelec, France
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Why we need evidence for
Improvement

Mary Dixon-Woods

Health Foundation Professor
of Healthcare Improvement Studies

Director, THIS Institute

thisinstitute.cam.ac.uk , @THIS_Institute

7 UNIVERSITY OF 13 December
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FULL SLIDE SET TO BE SHARED SEPARATELY
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Keynote Il: Engineering better kidney care: an international perspective
Dr Partha Das, Chief Medical Officer for DaVita International, London, UK
Chair: Dr Alexander Komashie, University of Cambridge, UK

Engineering Better Kidney Care

Quality Improvement and Physician Motivation

31 International Meeting on Healthcare
Systems Design Research
2™ December 2019

PR parthadas@doctors.net.uk / partha.das3@nhs.net
y @goodsworthy

FULL SLIDE SET TO BE SHARED SEPARATELY
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Book session I: Topics and categories
Lead: Dr Alexander Komashie, University of Cambridge, UK

3™ International Meeting on Healthcare Systems Design Research,
Hughas Hall, University of Carmbridge, United Kingdem,
December, 2-3 2019,

OptimalSort topic sorting task: Results

Alexander Komashie
Guillaume Lame
John Clarkson
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Overview of Book Project

OF HEALTMCARE Cambridge Book session 1:
ELeE ) 2018 <o) Agreeing
Structure and
€d t Copen'hagen audience
Design Research And 2015
Practice l Book session 2:
Pre-Meeting Turning topics
Survey (n=30) into chapters
\‘ = .
] fed] !tf i ; Analysis of Book session 3:
SE P results (Proposed Agreeing criteria
/ H Categories) for contribution
: Topic Sorting Task Gouk:
1 {na3h) Book Proposal
HSDR : Fombr
. pringer.
Analysis of
5 A plan for
COMMUNITY
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Survey results

Respondent disciplines

Engineering System Design in Healthcare Engineering design

Enginearing design and cptimization Systam Design

Healthcare improvement Health Technolegy Management

Sarvice design Glebal health care improvermant

Human cenfric analytics design Crganisational Sociology

Forecasting Healthcare Technology

Sirnulation Telemedicine-telehaalth

Cperations Research leT-SmartHomes

Operations Management Healthcare quality and safety

Management and crganization Methodical Product Development

Improvement science Dosage form design supported by tools of
Healthcare Logistics enginearing design

Simulation of Complex Adaptive Systems Digital sclutiens for impraving care and health care
Public Health systams, and for prevention and Increasing guality of
Health care public health life

Sociclogist Anaesthesia

Health services research Hurman Factors

Healthcare systems strengthening Infarmation Design

Health policy Englrearing design of preducts and services

Design for Disability

Design of healthcare systems for
physiotherapists and occupaticnal therapists,
Design and manufacture of intelligent systems
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Suggested target audience

Design researchers

Policy makers (including international bodies like WHO)

Improvement specialists

Healthcare managers

Public/private sectors

Medical schools

Service/system design academics

Improvement practitioners

Design practitioners

Improvement researchears

Hospital non-clinical staff e.g. finance, procurement, clinical biomedical engineers, IT
Students

Engineers

Management consultants

Insurance companies

MHS Boards

Higher education

All levels in healthcare delivery from government through to suppliers
Middle managers and clinical staff most important

L N T L e e L e I L T T R R ]

Slido polling for target audience

« Go towww sli.do/

+ Enter Event code - #HSDR3

= Refer to the full list of suggested target audience on your table
+ Type in your top three from the list.

+ Then click “Send”.
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Results: Top three target audience

Palicy makers

Improvement specialists
Students in higher education

Ll

Healthcare Practitioners/managers

Goal —build community, state of the art, practical guide

Suggested topics

. Business madel dagign

. Human factors

. Trends inhealthcare [demographic, technological, chrical)

Behaniaur

Techralagy

. Intervantions

Systames perspactiva | thinking | theary

. Walkse jdefinition, modeding, valse-diven healthcare)

. Medeling

100 Cuahty

11 Engaging with healthcare profeasiorats and stakaholders

12 Dacision support

13 Comphesity [heory, complex systems, comples adaplive
sysiems, complaaty management)

14 Netwirkigraphs

15 Optiivasstion

16 Systams anginaering

17 Uncerainty

18 Internabanal comparisons of heathoare systems

198 D&t fincluding data-driven/dala-enabled design)

20 Healhcare infrastruchure (induding haspital deaign)

21 Simulatian (induding system dywnamics, discreta event
simnutation agent-based simulatan)

22 Prototyping

23 Human-centred design

24 Cao-praduction {as defined and inspired by Elnar Ostram]

26 User-Cantrad Dasign

26 Orpanisational design

27 Colaboraian

2B Wellare sysiem design

20 Serice ecosyaienms

A0 Servica approach to haalthcare

31 Action regeanth

A2 Impravamant soance

W00 1 Ch e L RS

33 Opesafianal reseanch

34 Healh aconamics

35 Examples of design impact taken Tram oher fakds

36 Examplas af using dasignin heakhcara {gocd and bad examples)

3T Current i==ues in healthcare

36 Dheaign Hirking

39 Resaarch mathods for researching dasign in heakhcara

A0 The qualiafiweiuanitative divde

41 Gcenanas

42 The handiao divida

43 Peflormance

44 _Ethical chalenges

45 Evaluation and evidence.based meddnaimanagementpolicy

46 Relabanships and inkes with ather disopinas

AT Cuadvuple aim

4B Trarsition design

44 Managing risk proactively

50 Management of design requirements in the conlext of impravemeant

51 How ta release tima for cimicans to do G

52 Comparisonof different O methodalgies

53 How to perform system disapgregationeiniagralian in healhcara

54 How to managa "systam of syslems” dasign

55 Systemes tinking

56 Dasign dialegues as method — using arefacts o support dialogua
{wisual & tanpibk)

5T Toaks for develaping understanding and efgagement acrass
mawiedpa hanzors

5B Systems approach 1o healthcare impravemeant

58 Arcritacting haalthcare dalivery systems

60 Healhcare sysbems modeling — from mapping bo simulation

81 Evidendng the impadt of a systems approach

G2 Panants and Publc imvabement in heakh systams resaarch
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Proposed categories

1. Introduction - International
perspectives on health
systems, issues and frends

2.Engagement

3. Systems

4. Improvement methods

5. Design

6. Case studies

7. Measures

8. Risk management

OptimalSort results
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Standardization grid

Totsl participants O ___RH
M # | Ciscoe 5t b i Weaiues Rk man.. ¢ Syalam -
Action rasearch 2 a 3 ] 1 4
Archiecting healihcans delise ] 1 & 2
Baligraioii 1 ] 1 2 el ¥ 1
Business model design 1 a 1 L 1 1 2 1 1
Copeoduciion jas dafined am F 11 4 1
Callabomtion 2 13 L 2
Comparison of difenent quait 1 1 14 i 1
Camplesity (theary, complax 1 1 1 1 1 a
Currar issuas i heslthoan 2
Data fncluding dats-dikaan & 2 2 1 1 2
Decisicn suppart L) 3 B 2 3
ety il bongpoas: s stathiod 1 11 1 [

Dinign thinking 14 1 L 2

Engaging with hesithcare pro 1 AT

Ethical challsnges 4 L B 1 1 1 F

Evabsaiion gnd avideroo-bas 2 1 2 ] 1 ]

Evidisting tha impact ol & s 1 1 1 T ] 3

Exnmples of design impact b 12 2 1 1 2
Standardization grid

Tolal participasts 0 R
Hema * Cose 5l Design Engagem mprove Mpazire Hizk mar Syshams
Exnmplen of uskeg desig In b 14 z 1
Heaki eoonomics i 3 2 ] 3 1
Healeeers inketudme fnd L] -3 h 1 2
Heakrosne mystems modeling 1 2 3 1 1 g8 2

B "ayslaid of 5 1 12 a
m wprtam sy 2 1 1 10 4

Fhow DO rabeasa tma foa CRnici F] H 4 1 1 F]
Human feclom B 1 2 4 2 1 L 2
bhumen-cnired design 15 i i 1
Hi Quadrople aim 1 b 1 2 1 1 h
mprTvement schenoe i 14 1 2
nlainahenal companisens of | 1 14 1 Ei
nisrsentians 5 1 i & 1 2 5.
Mdgriagament of Ssgn equn B q
‘nnaging nak proactusty LT 1
Modeling z 3 B ¥ i 4
Bt graple G L] [ 1
pesdionsl reseerch g 2 3 1 3
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Standardization grid
Tolsl participants 0 47
Mome G LT T Duasicy Engagum.. TR, nlraduci Meaaures Rk man.. yulary Mol slandandized
Cpimiantion 1 10 Z 1 1 3
Organissionsl design 12 1 1 1
Fatinls g% pubic irsabas 1 106 1
Parfor 2 14 2
iy G ] i
Cumiity 2 7 4 i 4
Riglationships and links with o 3 3 & 2 ]
s 157 irvit¥ededii fior racein i 2 ]
Scenarkes E 5 5 1 i
= & approsch 1o haalthoa [ 1 f 1 ] 4
ice scomyRbeme 1 2 1 1z 1
Sirvasbation rchudineg seiem o 2 a 2 2 2
Sytesis approsch i heslthe b 2 & F)
Sy nginasring 1 16 1
B & P Tt | thimking el 16 1
Sywiema thinking 1 1 16
Technokogy H 2 & 5
Tha Farndtesdh divicde 1 4 3 3 ]
F 3 ¥ &
1 8 T 1
2 s
6 -]
. ] 3 -]
4 1 Fs 1
2 3 : ) 2 z
Weitars syshem design 1] 1 1 3 z

Agreements on proposed categories

1. Introduction:
fermah ol peremecies o haslt 2. Engagement 3. Systems 4. Improvement Methods
yzteme, ismes andbends
a Curant imspasn haalihcars [16) s Coproduction |as defined and = Complesiy fibaory, complic + Companson of diflarent 01
a |nbarotiorsl compansone of inspired By Ebnar Ostrarm] (11} SyElme, Camekisty | thodol ogees: (14)
heathramn syebames (4] s Crollaborabon (13) [REN] + |mgrvement scince (14
+ Tiends in hashthcars (demograshic + Engaging wilh healihcas = Howw b manags “Systems of + Managemeni of design
tachralagical. cinical} (11} professionale and stakshakders (17) Systems” dasign (12) raquremants m b conbest of
+ Patiente and mblic makement in = Heww ba parkaimi aystom imprmvement ()
heathcam eybams design A sgrapataninbagratan in + Oigeratioral Research (1
ramaarch |10} heabhiears (10} + Ciptemisation (10}
+ Toals for dessloping undatanding = Stk soasysbams (12) + Smulation Gnclding sysiems
ard angagement acioe knowledgs = Syslems wprasch 1o heakhean dynamice. desrebs ment and
horizans (4} irrgitasami (3} agant-based mmubstion] (5
= Systems aginacing [15]
- Syslems
s prac s sthin Mireg by {15)
= Systems thinking (15)
5. Design 6. Case Studies 7. Measures £. Risk Management
+ Business madel design (3 = Examples of design impact 1aken + Data (inchiding data-driwan désign) + Managing fisk proactisaly [17)
+ DOesign dalogue a5 method using fam other fiskds (17 i) + Uncetainty (10}
arefacis to mpport dialogus fasual s Examples of yming design in + Hiakh acondmics [5)
and tangisds| (11] haaihcars (good and Gad * Fuformanca (4]
+ DOesign thinking (14 wamples) (14) + Wl [oeinition, modeling, valia-
+ Human-canired design (15) driven hgsathcars) (3)
s Crganisabonal dasgn (17]
+ Protatygng (10}
+  Research methods for ressanching
design m haalihcars )
+ Tranetion design (12}
4 Usar-panired design |14}
+ Wettare mymbam dasgn (11
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Taking out topics we agree on

2. Human faclors

3 Teaend- o baalihcas {diencgrapbic techolgical cheical)

4. Behawour

5. Techrakgy

A Interventions
S vt

SESHFE-PEFEE i
9. Medeling
100 Cusakity

5 thean
t ¥

12 Dacision support

14 Hetworkipraphs

i i b -
T g e

il

g - !
20 Healbheara infrastricture (nduding hospital desion)

A0 Servica approach to haalthcare
31 Action regeanth

e BEE ]

A0 The qualiafiweiuanitative divde

41 Gcenanas

42 The handiao divida

A Podcrmancs

44 _Ethical chalenges

45 Evaluation and evidence.based meddnaimanagementpolicy
46 Relabanships and inkes with ather disopinas

47 Cuadruple aim

4B Tearsilion decign

R LR R RN R

51 How ta release tima for cimicans to do G

Ef Cyneioe i) o oo o - b
Deasigr-dialogues 3 d—u5ing-arEians- - Suppr-alame
57 Took for davalopiag ued ding-and ACEOER
i :. b

58 Arcritacting haalthcare dalivery systems
G0 Hesafhicane systams modeling — rom mapging to simutation
81 Evdendng the impact ol a syslems appicac

Topics with less agreement

. Human factors

. Behaviour

. Technaology
Interventions
Maodeling
Chuality

. Decision support
. Metworkigraphs

ol N R

10.Service approach to healthcare
11.Action research

12.The gualitative/quantitative divide
13.5cenarics

14.The hard/soft divide

15.Ethical challenges

1€.Evaluation and evidence-based medicine/management/policy
17.Relaticnships and links with other disciplines

18.Hl Quadruphe aim
19 How to release time for clinlclans to do Gl
20 Architecting healthcare delivery systems

21 Healthcare systems modelling — from mapping fo simulation
22 Evidencing the impact of a systems approach

. Healtheare infrastructure (including hospital design)
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Additional categories suggested

. Approaches to systems design and evaluation

. Abstract concepts applied to healthcare to the measured, modelled and managed
. Delivering healthy systems

. Deszign solutions

Ethics

. Healthcare systems design research methods

. Managing improvemeant

. Managing systems improvement

. Madelling

10.Cutcomes and measures

11.Research in design sciences

12 Research methods for healthcare

13.Systems design by decision support: forecasting
14 Technalogy - soft and hard

15.Healthcare context

1€.Theory

17 Trende in healthcare

ol N R

Blank categories for group work

1. Introduction:
fermah ol peremecies o haslt 2. Engagement 3. Systems 4. Improvement Methods

syzteme, iszuaz andirends

5. Design 6. Case Studies 7. Measures £. Risk Management

CHALMERS

UNIVERSITY OF TECHNOLOGY

]
TUDelft



= UNIVERSITY OF DTU N The Healthcare " F
Wy mprovemen AW MALARDALEN UNIVERSITY
m:_ E(E;AHMHE&!%P&E €>< 5 T H l S [} ﬁ St |t Ute IStupdies \nsmbte " SWEﬂE”

Slido pub quiz for categorising remaining topics

+ You have 20 minutes to discuss the list of topics around each table.
+ Each table needs:

a) Blank categories for group work

b) Listof topics with less agreement

¢) List of additional categories suggested

« As a group decide which category (if any) each of the 22 topics (from b above) fit in
and write your choice down on the blank category sheet (a) provided on your
tables.

* Then get ready for the pub quiz!

« Go towww sli.do/

« Enter Event code - #HSDR3

* The question will appear on the screen for 20 seconds

= For each of the 22 questions, select the category you have agreed as a group.
* Then click "Send"”.

Comments from sorting task

“Sowwe af the inews codd fave Bbeen piaced in twve categaries, It would be wice fo have the possibility to do this, One
item difficult to place as I dan't understond whar i means.”

A very imteresting exercise! Dve raken liberties with some file changes, and the order af placement ranghiy reflects
some kind af o AT the bese”

“sowry, this is just foo long a task, sorting this in a way that makes sense would cost me halfa dm”

"My af these suljects ave covered elsewhere o for of detall, althowghno necessarily in o svsiems confext, Fon
conld end wpowirth o Sstandara et book thar ey not stand ot < wiely bs foe {Frhar s what {5 needed, [ suggest the
Sirst helf of the book iz focused on case studies with reference to later chapters thar go inta the detail of the methads,
theary gic. Aiternatively ave case study chapters, each af wiich s one main (and mavbe supplementary) learning
point, Eacl cose sty conld then Terve am addendin to cover the theary, current good practice efe, regeording thar
dgcrniing poivr, Sowme Mongfes: * whor will the book aim fo do? = who is the book alwed v * win wotdd they weant o
bepvread ir® ® does the presentarion fit wirk lecrning sovles™

“A few thonghes: * Wha or what is the intenaed auwdience?® * What Enowledge do veu want fo impart fa thar andience?
¥ Whet Engevledhge swill the aieellerice e aingd wvlicl will be wesw 1o them? ® W this document fTr with theiv Tearming
shfes? There is a passibiline thar the process will end with o Stavdand text boak, which is e i thar s wiar s
negded, However Is i warth Irving o be a bif more innoverive or d{fferens? For insrance basing the learning avound
cese shidies With reference o sections on theary, best practice etc. T have tried to put the items and the blacks in order
thiar makes sense to we, I did feel that wavy §f the dtems fitted o muitiple Blocks™
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Do you have any comments or ideas?

Slido activity: Comments and ideas

+ Finally, we want to hear about any comments or ideas you have.
+ So, for the last time, please go to www sli.do/

» Enter Event code - #HSDR3

* Type in as many comments and ideas as you want

+ Then click “Send”.
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Any final comments or
questions?

Thank You
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OUTPUTS FROM BOOK SESSION 1

1. TARGET AUDIENCE

Edit poll Results Share

Which are your top three target audiences for the book?

# ‘clinical schools"

= Policy makers,

* "medical schools"

¢ Health,decision,makers
& Policy makers,

# Policy makers,

* Policy makers,

* "medical schools"

# Policy makers,

® Policy makers,

& dAasinn rasanrah hinhar adii~cstine aalicr el ars

"clinical schools"

Policy makers,

"medical schools"

Health,decision,makers

Policy makers,

Policy makers,

Policy makers,

"medical schools"

Policy makers,

Policy makers,

design research, higher education, policy makers
Design/researchers, Improvement/specialists, Policy/makers
Design research, Design practictioners, policy makers,

All levers in healthcare delivery from government trolighet to supplera, policy makers, Higher education,
Clinical staff, Healthcare researchers, Clinical staff

Health managers, Higher education, policy makers
Service/system design academics, Policy makers, Healthcare managers,
Healthcare,managers Students NHS,Boards
improvement_specialists, medical_schools, healthcare_managers
Higher education, policy makers, healthcare managers

,NHS Boards,

]
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Healthcare managers, higher education, all levels in healthcare delivery from government to suppliers
NHS,boards

Design researchers, engineers, Design practitioners,

Design researchers, improvement practitioners, hospital researchers

Healthcare practitioners, improvement practitioners, policy makers.

Improvement practitioners

Healthcare managers, medical schools, policy makers,

Design researchers, policy makers, service/system design academics

Design researcher, system design academics, students

Clinical staff, Improvement specialist, Healthcare design researchers

Improvement practitioners,

Researchers, students, higher education

Improvement specialist, Design researcher, Healthcare manager,

Improvement researchers

Improvement researchers,

Design_researchers, Improvement_managers, Policy _makers

healthcare managers

Design researchers, Design practitioners, Students

Design researchers,

Improvement practitioners, healthcare managers, policy makers,

Policy makers, improvement specialists

Improvement,practitioners Management,consultants middle,Managers,and,clinical,staff
Improvement researchers, policy makers, improvement practitioners

Clinical staff, healthcare managers, policy makers

Healthcare manager

Design academics

improvement specialist Healthcare managers Design researchers

Design researchers Improvement researchers Improvement practitioners

Healthcare managers Higher education All levels of healthcare delivery

Higher education Policy makers Healthcare managers

Policy makers Improvement researchers Health care managers

Improvement practicioners Clinical staff Healthcare service design academics
Healthcare manager Higher education Policy makers

Design researcher

Design researchers, Healthcare managers, Policy makers

All levers in healthcare delivery from government trolighet to supplera Higher educating Policy makers
Healthcare managers Improvement specialists Medical schools

Policy makers Improvement practitioners All levels in healthcare delivery from government through to suppliers
Design researcher

Improvement practitioners NHS Boards Medical schools

Medical schools Higher education Healthcare managers Policy makers Clinicians
Healthcare managers Students NHS Boards

Design researchers Engineers Improvement practitoners

Researchers

Healthcare managers Design Researchers Improvement specialists

Improvement practitioners Management consultants middle Managers and clinical staff
Design researchers Healthcare managers Policy makers

Improvement practitioners Policy makers Healthcare practitioners

Researchers Students Higher education

Improvement practitioners Healthcare managers Improvement researchers
Service/system design academics Policy makers Healthcare managers

Policy makers Health care managers Higher education

Design researchers and practitioners All levels in healthcare delivery... Policy makers
Design researchers Design practitioners Students
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schools higher

levels Students makers managers
sovemment g |thcare . practitioners

medical schools

suppiera clinicalboards

““Improvement medcal

Audiences we agreed to focus on:
1. Policy makers
2. Healthcare Practitioners/managers
3. Improvement specialists
4. Students in higher education
We identified the need to the main goal of the book:

Is it to build community, a state of the art or a practical guide?
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2. GROUP DECISIONS ON TOPICS WITH LESS AGREEMENT (N = 6 GROUPS)
In which category will you put "Human factors” as a topic?
Introducticn

25%

Engagement
0%

Systems
0%

Improvement Methods
0%

Design
FFTFTFTFTFTFTFTFTFTFTFTFTFTFTFTFTFTFTFTFTFTFFS

Case Studies
0%

Measures
0%

Risk Management &
25%

In which category will you put "Behaviour™ as a topic?
Introducticn n= 2
0%

Engagement
FFFFFFTFTFTFTFTFTFTFTFTFTFTFTFTFTFTETFEFTFD

Systems &
0%

Improvement Methods
0%

Design
0%

Case Studies
0%

Measures
FFETFFTFTFTFTFTFTFTFTFTFTFTFTFTFTFFFTFTFTTD

Risk Management
0%
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In which category will you put "Technology” as a topic?
n=3

Introduction &
CFTTFTFTFITITITFITITTFTFTFTFTFTFTFTFFFFTFFS

Engagement
FFFFFFFFFTFFFFFFTFFTFFFFFFED G

Systemns
0

Improvement Methods
0%

De=ign
FFTFFTFFTFTFTFTFTFFTFTFTFTFFFFFFFFFD

Case Studies
0%

Measures
0%

Risck Management
0%

In which category will you put "Interventions” as a topic?

Introduction

0% n=5
Engagement

0%

Systems
0%

Improvement Methods
FFFTFFFFFIFTTFTTFTFFTFTTFTFTFITFTFTFTFFFFFD oL

Design &
0*%

Case Studies
40%

Measures
0%

Risk Management
0%
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In which category will you put "Modelling” as a topic?
Introduction —_
- n=3

Engagement
0%

Systerns &
T FTFTFTFTFIFIFTFIFIFTFTFTFITFTFTFTFTFFTFTFFFS A7

Improvement Methods
33%

De=ign
0%

Case Studies
Measures
0%

Risk Management
0%

In which category will you put "Quality” as a topic?
Introduction
FFTFTFTFTFTFFTFTFTFTFTFIFTTFTFFTFTFTFTFFFFS N

Engagement
0%

Systems
0%

Improvement Methods
20%

Design
0%

Case Studies
0%

Measures &
FFTTITTFITTFTFITITITITITITTFTFTFTFTFTFFFFS AL

Risk Management
0%
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In which category will you put "Decision support” as a topic?

Introduction
0% -
n=4
Engagement
25%

Systems &
0%

Improvement Methods
FFFTFFFTFFFTFFTFTFTTFTFTFTFTFTFTFFTFTFFTFFS

Design
0%

Case Studies
Measures
0%

Rizsk Management
0%

In which category will you put "Metwork/graphs” as a topic?
Introduction
%

Engagement
0%

Systemns &
CFTFTFFTFITTFTIFTTFTFTFTTFITIFTTFTFFFFTFFS U

Improvement Methods
20%

De=ign
0

Caze Studies
Measures
0%

Risk Management
0%
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In which category will you put "Healthcare infrastructure (including hospital
building)" as a topic?

Introduction &

0% n=5

Engagement
0%

Systems
0%

Improvement Methods
0%

Design
FFFFFTFFFTFTFTFTFFTFFTFFTFTFFFFFFI

Case Studies
40%

Measures
0%

Risk Management
0%

In which category will you put "Service approach to healthcare” as a topic?

Introduction
0%

n=5
Engagement
0%

Systems &
%

Improvement Methods
20%

Design
FIFTTFITFIFTFTFTFTFIFITFTFITFTFIFITFTFTFTFIFTFTFFFS

Case Studies
Measures
e

Risk Management
i
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In which category will you put "Action research” as a topic?
Introduction —
e n=6

Engagement
FFFFTFTFTFTFTFTFTFTFTFTFTFTFTFTFFTFTFTFTFD

Systems
0%

Improvement Methods &
1T7%

De=ign
0%

Case Studies
I3%

Measures
0%

Risk Management
0%

In which category will you put "The qualitative/quantitative divide" as a topic?

_ n=5
Introduction
FFTFTFTFTFTFITFITFTFTFTFTFITFTFTFTFTFTFTFTFTFFTFD A\

Engagement
0%

Systemns
0%

Improvement Methods &
FEFTFTFTTFTITITTFTTFTFTFTFTFTFTFFFFFFFFD AL

De=ign
0%

Case Studies
0%

Measures
20%

Rizk Managerment
0%
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In which category will you put "Scenarios” as a topic?

Introducticn

- n=4

Engagement
25%

Systemns
0%

Improvement Methods
0%

Design
25%

Case Studies @
FFFFFTFTFFTFTFTTFFTFTFTFTFTFTFTFTFFTFED S

Measures
0%

Risk Management
0%

In which category will you put “The hard/soft divide” as a topic?
Introduction —
n=5

Engagement
0%

Systems &
0%

Improvement Methods
FFFFFTFFTFFTFFFFTFTFFFFFFFFFFD

Design
0%

Case Studies
0%

Measures

Risk Management
0%
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In which category will you put "Ethical challenges” as a topic?
n=5

Introduction
FFTFTFTFTFTFFTFTFTFTFTFIFTFTFTFTFTFTFTFFFFS I

Engagement
0%

Systems
0%

Improvement Methods &
20%

Design
0%

Case Studies
0%

Measures
0%

Risk Management
0%

In which category will you put "Evaluation and evidence-based
medicine/management/policy” as a topic?

Introduction

0%

Engagement
0%

Systems
0%

Improvement Methods
40%

Design
0%

Case Studies
0%

Measures &
FFFTFTFTF T T TFTFTFTF T T T T TTFTFTFFTFFFID L

Rizk Management
0%
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In which category will you put "Relationships and links with other disciplines” as a
topic?

Introduction

0% n=0
Engagement &

0%

Systems
0%

Improvement Methods
0%

Des=ign
0%

Case Swudies
0%

Measures
0%

Rizsk Management
0%

In which category will you put "IHI Quadruple aim" as a topic?

n=5
Introduction
FFTFTFTFTFTFTFTFTFTFFTFTFTFTFFTFTFTFFFFFS A

Engagement
0%

Systems
0%

Improvement Methods &
20%

Design
0%

Case Studies
12

Measures
FFTFEFTFTFTFTFTFTFTTFTFTFTTFTFTTTETFTTEFD AC:

Risk Management
0%
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In which category will you put "How to release time for clinicians todo Q" as a
topic?

n=>5

Introduction
0%

Engagement &
FETFTFTFTFTFFTFTFTFTFTFFTFFFFFFFFFF, [

Systems
0%

Improvement Methods
0%

Design
0%

Case Studies
0%

Measures
0%

Risk Management
0%

In which category will you put "Architecting healthcare delivery systems” as a topic?

Introduction
0% -
n=6
Engagement
0%

Systems &
TFTFTTFTFTFTTFTFITTFTFTFTFTFTFTFTFTFFTFTFFFS

Improvement Methods
0%

De=ign
33%

Case Studies
0%

Measures
0%

Rizk Management
0%
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In which category will you put "Healthcare systems modelling - from mapping to
simulations™ as a topic?

n=6
Introducticn
0%

Engagement
0%

Systemns &
FFFTFTFTFTTTTTTTTTTTTTFTFFTFFFF2 O

Improvement Methods
FFFFFFFFFFFFFFFFFFFFFFFFD -

Design
0%

Case Swdies
0%

Measures
0%

Rizk Management
0%

In which category will you put "Evidencing the impact of a systms approach” as a
topic?

Introduction -
- n=6

Engagement
0%

Systemns
0%

Improvement Methods
0%

Design
0

Case Swudies
0%

Measures @
FFTFFFFFFTFTFFFFTFTFFFFFFFFFF, (L

Risk Management
0%
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Topics remaining with no strong agreement:

3.

Human Factors

Behaviour

Technology

Modelling

Quality

The quantitative/qualitative divide
Relationships and links with other disciplines
IHI quadruple aim

COMMENTS AND IDEAS FOR BOOK PROJECT

Do you have any comments or ideas about the project, categories, topics etc?

1.

o

~

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.
23.

24.

The unique contribution is combining/taking a health systems design perspective, emphasis on the framing,
integration, knock-on effects.

Have a look at existing books from a systems perspective: Jones re-designing care (2013), Cooper healthcare
design, Rouse healthcare as complex adaptive system, etc

system behaviour (macro-level), individual behaviour monitoring and also behaviour change approaches, patient
behaviour - should either underly everything or be its own category

To avoid writing two books I, we could structure a book in this way; each chapter has a 'theory' part and a 'case
studies' part. The two parts could clarify and complement each other in a nice way.

R O U A VR S S A W ANSANY)

Maybe, a statement paper declaring the aim with the HSDR and what the communityr will do, can be helpful? it is
hard to understundom the idea/content of HSDR. | think this should be done before writing a book

Slido not best method for these activities (but it was for last part)

I think a handbook written in accessible language with two sections (e.g., theory and practice) would be more
useful than writing/publishing two books.

Three books

Future perspectives, change in health delivery

It would be good to have some sense of flow/progression through the book.

Behaviour should be it's own category

Agree to idea of 2 books

Technology should be its own category

Eat more cake

Health and care improvements might attract much broader range of audiences on this state of the art. By the term
healthcare we are applying a sort of pre-filtration to the community.

Visualizations are necessary in the book

Remember that 99% of managers and policy makers will not read a book on state of the art research ; so good
arguments for 2 books

Several items from the previous round really deserved their own category. For example behaviour runs across all
categories. We should avoid the terminology of soft/hard divide as an effective systems approach will employ
mixed methods.

Some topics were far too broad as they will inevitably appear throughout the sections. In a number of these
instances (e.g., ethical challenges) it makes sense to mention them in the introduction and then have them come up
at each relevant point in different chapters.

It would be great to ask what people would like to write about. Some proposed chapters by individuals might span
across a number of categories. However this process was very useful to make us think what we should include!
We love you, Alex!

I think it’s time to see what is overlapping, many of the concepts could be clustered together or put as under
categories.

Good efforts engaging all of us in this way. Perhaps It is time for Alex/John to finalise the structure based on our
inputs.
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25.

26.
27.

28.
29.
30.
31.

32.
33.

34.
35.
36.

37.
38.
39.
40.
41.
42,
43.
44,
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Separate the theorical issues into an underlying theory part. Abstract some of the very specific one. Specify the
generic po nea like behaviour. Behaviour of what?

A book is essentially linear to get over a non- linear 'subject’ set.

Some topics go across the board, great approach to make sure we don’t miss key topics, we need to be clear of the
aims and what we want to achieve!

Some keywords/categories are subwords/-categories of others

Topics depend on aim of the book

May need a chapter explaining some concepts if aiming at a broad audience

I think we should consider the value of some of the suggested topics . While many of them are obviously important,
many also seem less relevant to a book on systems thinking. When deciding on chapters, let's not try to reinvent the
wheel, but consider our USP.

Some topics would be better as categories

Would be nice to have a separate category for behaviour, human factors and ethics. Also, the 'measures’ category
could be rephrased as 'evidence', ‘evaluation’, or ‘impact’

Some topics (eg. Behaviour, ethical challenges) could run across all chapters

Have people write a title and and abstract and group afterwards

Many categories, |l.e. technology, modelling are so generic they could be expected to thread through every other
category.

Same words can mean different things in different communities,

Divide design category in process, product and systems design (methodology)

Some topic are core principles and could therefore be in all chapters. (E.g., Topics 2,3,5,6,7,9,13)

Is & 'static' book the best way of delivering this knowledge?

Some topics too general

Focus on design and systems

Some topics were very broad (“technology" "behaviour"...),

Time for tea?
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Chair: Professor John Clarkson, University of Cambridge, UK

1. Design for Personalized Medical Devices — Benefit for the patient as well as advantage for the company
Juliane Kuhl and Dieter Krause, Hamburg University of Technology, Germany

PRI

Juliane Kuhl, M.Sc. and Prof. Dr.-Ing. Dieter Krause

Design for Personalized Medical Devices
Benefit for the Patient as well as Advantage for the Company

2" Dec 2019, 3rd International Meeting on Healthcare Systems Design Research

Modular Structural

product analysis

families and
testing

Medical engineering

TUHH i
Design for Personalized Medical Devices - Benefit £ the Patiant & Advantage f. the Company
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Design for Personalized Medical Bevices - Benefit £ the Patient & Advantage f. the Company _
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Individualization Trend in Medical Device Sector / o W B i

individualization

K

Medical Devices are any instrument [...] to be used for human beings for the purpose of
diagnosis, prevention, monitoring, treatment or alleviation of diseases, [...] injuryar
handicap, investigation, replacementor modification ef the anatomy or of a physiological
process [...] which does not achieve its primary intended action in or an the human body
by pharmacological, immunelogical or metabolic means [..].

TUHH

fitting
for better function |

T FSTE
Design for Personalized Medical Devices - Benefit £ the Patient & Advantage f. the Company _

CHALMERS

UNIVERSITY OF TECHNOLOGY

3
TUDelft



3 UNIVERSITY OF
» CAMBRIDGE

Engineering Design Centre

=

THIS.

Nstitute mems

€X(

M

VA )
| V 4

N .

L i
AR AR
e AnniesimniasTias

Challenges for Personalized Medical Devices

TUHH

il e i, LS
Design for Personalized Medical Bevices - Benefit £ the Patient & Advantage f. the Company _

Benefit for the Patient

Personalized Medical Devices

Design for Py

TUHH
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Variety induced Complexity

PRi=

® Personalized medical devices aim competitive advantages for the company
= Personalized medical devices result in variety induced complexity within the
company [variety of parts, components, processes, ...

TUHH

i o i, L S

Design for Personalized Medical Bevices

Benefit £ the Patient & Advantage f. the Company _

TUHH

Design for Personalzed Medical Devices

B

with

L

Lower econamies of scales
' Extensive documentatssn
Xliﬁndmg Transparency

Berefit £ the Patient & Advantage f. the Company

PR T

1
| Increasing complexity of work
ncraasad numbar of alements

hagh varlety

ncraasad depandencas

Maore falluras
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Product and Process Based Strategies for Controlling Internal Variety

Strategies in controlling
internal variety

Process based strategies
{production and assembly perspective)

Product based strategies
[function and variety perspective)

Appropriate product structures

aligned with process based
strategies

Sl i, LS.
TUHH Design for Personalized Medical Bevices - Benefit £ the Patient & Advantage f. the Company _
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The Integrated PKT-Approach for Developing Modular Preduct Families
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Redesign, modification and new design of components to reduce internal product variety
while keeping the external variety
Workshop-based approach integrating product knowledge from different disciplines

Visualisation methods fostering discussion in project teams
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Analysing and
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Neurointerventional Training Model HANNES FI\’ A

Concepts
differing in their
degree of
customization/
personalization

HANNES
Hamburg Anatomical Neurointerventional Simulator
Integration of patient-specific and patient original geometries
* Modularplatform structure for flexible configuration and extension
* Fast exchange of geometries
= Use of real treatment instruments during training
= Adjustment of pulse (0 to 150 bpm), temperature (0°C to 45°C), flow rate

TUHH e
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Conclusion and Outlook

Sl i, LS.
TUHH Design for Personalized Medical Bevices - Benefit £ the Patient & Advantage f. the Company _

Outlook and Conclusion

— Conclusion

* Personalized medical deviees satisfy Individual reguirements and alm efficlency,
effectiveness and satisfaction while treating individual disadvantages

* Personalized medical devices induce complexity within the company which need to
be managed by an adequate variety management

~ Dutlook

*  Meed for variety management far persenalized medical
devices facing internal complexity and product benefit

* How to measure benefit and usability for medical device concepts with different
customization / personalization degree?

* How to evaluate variety induced complexity for medical device concepts with
different customization / personalization degreein advance?

luliane Kuhl, M.5c,

Hamburg University of Techmology,

Institute of Product Development and Mechanical Enginearing Design (PKT]
juliane kuhl@tuhh.de

Juliares i, LS.
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2. Convergent design integration for cardiovascular prevention: The Quantified Heart example
Valeria Pannunzio and Maaike Kleinsmann, TU Delft, The Netherlands

scular preventio
ified Heart

02-12-2019

CardioLab L

Content

1. The Cardiol.ab and its vision

2. The (augmented) data-enabled
design approach

3. The Quantified Heart study
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The CardioLab

Industry + university + public health

CardioLab L

5
fUDelft PHILIPS @ Horsichting

Nem LC

Living Lab

The CardiolLab vision

designing for health systems’ contemporary needs

The Cardiolab vision towards designing smart
technologies in the health domain embraces a:

- life-course
- community-level
- evidence-based

approach towards health innovation.
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The CardiolLab vision

The CardioLab vision towards designing smart
technologies in the health domain embraces a:

life-course

community-level

approach towards health innovation.

Data-enabled design

designing intelligent ecosystems using digital data as creative material
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loop
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prototypes situated
in everyday life

|
A~

the
everyday life
loop

~ < —
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prototypes situated
in everyday life

the

everyday life collecting
loop data

prototypes situated
in everyday life

the )
everyday life ___ collecting
loop data
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prototypes situated
in everyday life

the

everyday life collecting
loop data

prototypes situated
in everyday life

the .
everyday life collecting
loop data
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prototypes situated
in everyday life

o~

the
adapting everyday life collecting
the situated loop data

prototypes
(remotely)

- < -

Data-enabled design

the smart baby bottle
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Data-enabled, expanded

Jesigning a smart

blood pressure

self-monitoring

system through
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The Quantified Heart

a participatory lead user study on blood pressure monitoring

yuantified
U nead

art

[ otes to control
time of day (circadian
Firsts in rhythm is big) and

bladder is larger than

o - people real ze. I
tip: | check the fitbit
heartrate to see that the
heartrate has gone back
down, | take that to mean
that the confounding
effect of a brief activity
(walking around) has
passed.

uest

I Folks reflect that
mood is hard to control.
Stress s also well known
to be an influence.
Maybe try to meditate.

say something nice
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The Quantified Heart

Data for design purposes: measurement errors

Avg. SYS(mmHg)

Avg. DIA(mmHg)
S
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How is this useful?

Applying the expanded data-enabled insights

The insights collected through the expanded
data-enabled design study appear to be relevant input
for:

- designing smart blood pressure monitoring systems
(e.g. personalized monitoring coaching based on error
patterns)

- fostering ‘user-centered clinical research’ (e.g. clinical
investigation into seasonal blood pressure variations)

14

The solution space

Applying the expanded data-enabled insights
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Cardiol.ab vision

The evidence-based component

Towards a design process which:

- Embeds relevant evidence

- Fosters the collection of new relevant evidence
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Healthcare system design

Towards a design process which:

Embeds relevant evidence

Fosters the collection of new relevant evidence

Fulfills a in (digital) health innovation

Thank you!

contacts:
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3. Healthcare systems design: Using technology to realise human behaviour
Nicholas Ciccone, Frangois Patou and Anja Maier, DTU — Technical University of Denmark, Denmark

Healthcare systems design:
Using technology to realise human behaviour

Nicholas Ciccone, Francois Patou & Anja Maier
Engineering Systems Design
DTU - Technical University of Denmark
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Content

State of current Healthcare
Enginearing Systems Design framework
Promising technology & trends

Technology research examples
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Clinical and technology partners
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Healthcare systems under strain

Western world

« Cancer, heart disease, neurodegenerative disease are predominant causes
of death or reduction in quality of ke in adults

= Chronicdisease accounts far € trillien’s in spending

+  Aging population: Evrapeans % aged 65 and cver rising fram 9 8% in 19801t
18.6%in 2017,

Age s a risk factor in many morbidities and therefore an ageing
populaticn with greater access to healthcare is a higher cost on
economies with higher GDP spending being needed fo maintain care
(WHO European Health Information Gateway, 2018),

0N Ergyemmrirg Sysieen [apige . Hegtihwary
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Designing value-effective healthcare solutions
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ology Preventive, healthcare
Participatory
Framework
investigates and
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Engineering Systems Group
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A Human Centred Techno-Behavioural approach

_9—

/227

0 system
.- Technalogy
. Behaviour
\ /. L Value-affective
Cicocane, M., Patou, F, & Maier, & (3019)

Designing for better healthcare: A systemic approach utilising behavioural theory, technology and an understanding of healthcare delivery
mysbams. 25°7 indenmational Comference on Enginsering Design (ICEDTA), Design Saciety
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Balancing the Angles

These entry angles need to be
considered together for healthcare
improvement initiatives,

+ The current Healtheare Delivery .

System
o

+ Technology
» Hurnan Behaviour ..

To create a value effective solution
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‘hnological promises for healthcare
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* Macro Trends

Decentralisation, persanalisation,
connectivity, pervasiveness, and
stratification (Patou & Maier, 2017).

hnology-development trends in healthcare

+ P4 Medicine

Fredictive, Preventative, Personalised and
Participative healthcare and medicine (Hood,
Balling & Auffray, 2012,

CD Case

Therpe, J,, Forchhammer, B, H., & Maser, A, M. (2019)
Adapting Mobile and Wearable Technology to Provide
Supportand Monitoring in Rehabilitation for Dementia:
Feasibility Case Senes. JMIR Formalive Research, J(4),
e12348

L L T Ergpesmring Syieen Dasige - Heslfears
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asive Assistive Technology For People with Dementia: A

Can smart wearables both support people
with dementia and generate data about their
behaviour?

+ A user-centred approach developing and
testing AT based on off-the-shelf pervasive
technologies.

« A profotype is tested among end-users and
their caregivers. combining a smartphone,
smartwatch and various applications to offer
sl support features.

+ Provides a set of recommendations for future
technology designs and LUCD practices
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en Care-Fully: Healthcare Design on Listening Effort and
ognitive Functioning

Is increased listening effort associated with
cognitive function?

+ Using pupillometry, in the healthy and mildly
cognitive impaired to determine listening effort.

+ Designing a hearing aid intervention to explore
potential improvements.

+ Investigate how to integrate this test into
current dementia and hearing care
management.

From Evidence to Implementation: How Systems Design can Foresee
Complex Healthcare Interventions. Feldman A, Patou, & Maser, A,
Design2020(Submitted)

=
=
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ng Gaze Tracking to Enhance Traditional Tests of Visual
ield Damage in Stroke Patients.

Can gaze tracking and pupillometry be used
to make more accurate diagnosis of visual
field damage in stroke patients?

+« An exploratory hospital based study using in-
patients.

+ As part of the standardised pan and paper
tasks patients will wear an eye tracker to
collect additional data.

+ Post-processing will identify any differances
betwesn types of visual fisld damage.

+ Mext steps are to investigate how this could be

used to inform clinicians and improve current
work-flow.
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Thank you
Engineering Systems Design

Micholas Ciccone, PhD
TIf. +45 25 4T 08
E-mail nicic@dtu.dk

Frangois Patou, PhD
TIf. +45 25 47 08
E-mail frpato@dtu.dk

Professor Anja Maler, PhD, Head of Group
TIF. +45 25 60 45
E-mail amai@dtu.dk
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4. Change in working methods

Yvonne Eriksson, Ulrika Florin, Christine Gustafsson, Mdlardalen University, Sweden and Marie Sj6linder, RISE,
Sweden

Change in Working Methods

Ywonne Eriksson, PH.D,Professor in Information Design and Ulrika Florin, MFA in Fine Art,
Ph.D, senior lecturer in Information Design, School of Innovation, Design and Engineering.

Christine Gustafsson, RN, RNT, Associate professor in Care Sciences and project leader
Enﬁlfth and welfare technology with a user perspective 5chool of Health, Care and Social
alfare,

Marie Sjolinder, PH.D in Psychology, Senior Reserarcher, RISE.

MALARDALEN UNIVERSITY S E

SWEDEN
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The shift to welfare technology

* Globally, healthcare and social care are facing a shift in which
digitalization and welfare technology already plays an important role,
in both healthcare and welfare.

* |t includes such as social care and home care solutions to obtain more
efficient patient-client focused processes and facilitate prolonged
independent life.

* Important is also to include relatives and staff as welfare technology
users in this context.

Two examples

* Insights from developing new technology together with the care
personnel

* Aresearch project example: HV3D (ongoing)

3
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Involving the care personnelin the design
process

* In many situations older adults have difficulties in participating in the

design process - cognitive decline and/or physical decline

* Mediators have their own needs and perspectives — not always in line

with the older adult’s perspective

* Relationship between the older adult and the mediator is important

* The closer the relationship is - suggestions more in line with the older

adult’s view
* Understanding of previous history and relationship to technology

Insights from developing new technology
together with the care personnel

» Communication device that were not used — too small social
networks

» Assumptions about older people’s technology experience could
be misleading

* Personas together with the personnel — starts to realize that the
older adults have experience from using technology

* From technology experience to addressing needs - moved the
devices into the dining areas

* When personnel become engaged they start to think about how
the technology could be beneficial — they contribute in taking
control over the technology and suggest new ways of usage

3
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Insights from developing new technology
together with the care personnel

* Positive effects of personnel and elderly sharing the experience
of trying new technology

* Common understanding of possibilities and limitations
* Feedback on the usage from different perspectives

* The care professionals could see problems and suggest
solutions - a deeper understanding of the usage

3
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A research Project example: HV3D

Assistive technology and welfare technology in 3 dimensions

* The overarching aim of the project is to work out a model/structure for
decision support for health and welfare organizations when planning to
implement new assistive technology and welfare technology.

A research project example: HV3D

Simply HV3D will answer the following three questions:

1. What are the values of assistive technology and welfare technology for the
users (patients/clients, relatives and staffs and health and care providers) ?
In terms of:

v safety

* security

* activity

* independence,

* function

* participation

+ guality of life

* well-being
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2. What is the cost of implementing new tools and welfare technology
in health care and how these can be calculated? (including decision
support models)

3. How should organizations structures be constructed for the best
results in the introduction/implementation of new assistive technology
and welfare technology?

Interdisciplinary research team: including care sciences, physiotherapy,
sociology and organisational/business/economy.

Conclusion

* This two examples shows the necessity to work with

multi perspectives.

* To understand that it is a complex system

* To listen to all voices

* The ultimate value is to provide good healthcare and wellbeing
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Thank you!

* Yvonne Eriksson, PH.D,Professor in Information Design and Ulrika
Florin, Ma in Fine Art, Ph.D, senior lecturer in Information Design,
School of Innovation, Design and Engineering.

* Christine Gustafsson, RN, RNT, Associate professor in Care Sciences
and project leader Health and welfare technology with a user
perspectiveSchool of Health, Care and Social Welfare.

* Marie Sjélinder, PH.D in Psychology, RISE.

3
TUDelft

CHALMERS



H The Healthcare AW MALARDALEN UNIVERSITY
Nstitute mems. T e RS

Gavsoc: €)C X THIS.

-
Engineering Design Centre —

5. Development of a regional electronic referral system with user-centred design
Matthew Woodward, Nick de Pennington, Georgina O-Brien, Peter McCulloch and Lauren Morgan, University of
Oxford, UK

—

OARS

Oxford Acute Referral System

Healthcare Systems Design Research Meeting
2w December 2019

Matthew Woodward, M. De Pennington,
G. O'Brien, Prof. P. MceCulloch, Dr. L Mergan

Oxford University Hospitals [{Z5 :;;_fnrn_ﬂ%f

WHS Foundation Trust

An electronic system to document and manage
acute referrals to neurosurgery services at
Oxford University Hospitals Trust.

Oxford University Hospitals m :;;_fnrn_gﬁf

MH35 Foundation Trust

FULL SLIDE SET CANNOT BE SHAIRED

CHALMERS
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6. Over design of building services as a financial drain for hospitals
Claudia Eckert, The Open University, UK

cdb @ O

Centre for Digital Built Britain |

LCE -

Overdesign of building services
as a financial drain on hospitals

The Open University

Prof Claudia Eckert, The Open University
Dr Pam Garthwaite, The Open University
Dr Martin Stacey, De Montfort University
Darren Jones, The Open University and Low Carbon Europe

This project was funded by the Centre for Digital Built Britain

S

Cash strapped NHS hospitals have
oversized building service systems

Oxford John Redcliff — Case Study

This wastes money and is not sustainable

What is going on here?

]
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Heating and
| energy upgrades

Churchill and
John Radcliffe hospitals

Save costs on
replacing systems

officially opened

10 November 2017

Our lens: Margins O

» Margin = capability — requirement
- Margin = buffer + excess

Buffer ~ Excess

RIP) Cap (P)

Eckert, C_, Isaksson, O, & Earl, C. (2019).
Design margins; a hidden issue in industry. Design Science, 5,

CHALMERS

UNIVERSITY OF TECHNOLOGY

3
TUDelft



EE UNIVERSITY OF I]TU . The Healthcare " I
e he Heattnce MALARDALEN UNIVERSITY
SQMHEI&E%P&GHE €>< S T H l S . ﬁ St |t Ute IStupdies \nsmbte " SWEDEN

®
The capacity of the building service systems exceed '
the actual maximal need by hundreds of percent

Cooling Requirement vs. Installed Capacity
$%e PaskCoolng Requimment -
—
.
s 4+

[ s M s 2 s i i
MW

W Stn Peok Coolrg Requirament  m Exoms Cooling Capacity

Cooling Systems — Over Capacity Heating Systems — Standing Losses

1 MW site peak requrement put thermal capacity = 4 323 x 2 = 8 646K\W

Otd arrangameant — 3 MW total capacity Estmated outpt capaaty (input kass 20%) = 6 217kW

New arangemes — 3.7 MW total capacity Standing losses at 3% of boiler outpes capaaty = 208kW

New arangement promdas an £8k enargy sawng pa. for a capital Arrnaal bsses = 208kW x 8 760Hrs = 1,822, 080kWh
axpenditure of £2.6m Cost of annual losses (based on pas cost of Jp/kWh) = £54 600

Higher capital cost, higher running cost, oversized sub systems

We carried out a case study to piece together the ()

The system makes huge savings
but is also hugely oversized

]
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Reasons for overdesign

The old system was unreliable

Hospitals need to be resilient

* The opportunity to invest existed

The hospital might grow and expand

The most interesting design tendered links two sites

Overdesign can be reduced through modular design |(l|
= R
- — | = Actual integrated system

Alternative designs =

CHALMERS
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Language of saving hides waste '(;

» Energy saving targets are compared to usage of often
old inefficient systems

+ Missing data: no clear base line no clear predictions
* Requirements can go up, but also can go down
+ Systems need to be optimised for required use

Chillers Boilers

Implication for Patient care O

—
+ The capital expenditure budgets for medical care and
building services are linked

« The increase running costs takes money away from
other patient facing services

+ Since the systems have margins, the hospitals don't
think about “natural” ways of heating and cooling
hospitals

- Hospital are too hot

]
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Next steps
-
Put in grand application
* Model and track the margins
+ Gain data of actual and predictable margins
* Improve the NHS decision making process
©
LCE CAMBRIDGE
C : Dartford and Gravesham | Homerton London North West v'IA_,L

s Trus | University Hospital

University Healthcare

= ; i
= |NHS IRINHS INHS
2N\ North West Anglia |Oxford University Hospitals
ClBS[ > NHS Foundation Trust NHS Foundation Trist

5 <) ~ 2
gngEtEmain \2 o 5
LCE -

Overdesign of building services §
as financial drain on hosptials °
L

=

Prof Claudia Eckert, The Open University

Dr Pam Garthwaite, The Open University

Dr Martin Stacey, De Montfort University

Darren Jones, The Open University and Low Carbon Europe

This project is funded by the Centre for Digital Built Britain
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Immediate =

(Integrated Management of Margins through - c

Evaluation, Deslgn, Analysis, Tracking and nEgotiation) : =

o

o))

Q

Please get in touch with any questions 3

N ot

—

Prof Claudia Eckert - claudia.eckert@open.ac.uk

cdbb

Centre for Digital Bullt 8ntain

Darren Jones - darren.jones@lowco2.eu
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Day 2: Planning delivery

Objectives:

1. Finalising book structure and planning for delivery
2. Further opportunity to get to know each other through research presentations
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Book session Il
Lead: Professor Anja Maier, DTU - Technical University of Denmark, Denmark

3™ Imternational Meeting on Healthcare Systems Design Research,
Hughaes Hall, University of Carmbridge, Unted Kingdem,

December, 2-3 20719,

Book session 2: Turning topics into chapters

Anja Maier

BB UNIVERSITY OF
[ # CAMBRIDGE

Engineering Design Cenre

Overview of Book Project

B heatTiAene Cambridge Book session 1:

{EALTHCAR 2018 ——Agfeelng

Structure and

Copeni\agen audience
Design Research And 2085

Practice J, Book session 2:

Pre-Meeting Turning topics

Survey (n=30) into chapters
Analysis of Book session 3:

- Goal:
1 (nTs) BookPLr;posal
. Form for
l l S D l{ Analysis of :F::::;r
COMMUNITY results il

results (Proposed
Categories)

Agreeing criteria
for contribution

Topic Sorting Task

CHALMERS

UNIVERSITY OF TECHNOLOGY
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Agreements on proposed categories: Updated

1. Introduction:
Inbarrari onal peerzgeschives on heath
zyzteme, issuez andbrends

2. Engagement

3, Bystems

4. Improvement Methods

Cumant isspas n haalihcas [16)
Intarresiioral compansone of
heatheam sybams (14)

Trends n hasihcars (demograghic
tachralageal. cinical| 16}

Coproduction |as defined and
inspired By Ebnar Ostrarm] (11}
Colbybarabon (13

Ergagng wilh haalihcars

CongREaly [Try, COTHES SySRTE.
aonpkity TARRgEmERi] (11]
Hew bz rmanmge "Sysinra of Symiormr’

camign (13}
Hi [ e Jrsk

pofesonale and by lders (17
Patieniz and public mabement in
heathcam eybams design
ragaarch |16}

Toals for devsloping undaretanding
ard angagement acioe knowledgs
honzans (3}

i AR EATE

Sarves scznpaen (13

= Symlrmu appreach fo hastbcan
e (5

= Spue eagEeenng (15

Sysens perspeokasTikgtieny (15

Sywiarm finkag (12}

s Companson of diffarend QI
methosjol pgeae: (14]

4 Improvemeni scence (4]

+ Managemeni of design
raquramants n the conbest of
imgereement ()

+ Oiperatoral Research [0

+ Cighmisation (10}

+ Swmshon (nchiding sysiems
dynamce. decebs ment and
agant-based amubsbanj |9)

5. Design

6. Case Studies

T. Measures

B. Risk Managemant

= Euasine sa miodaldign (9]

= DN diak QU & R o Lisine
arklacta iy supporn dalogua Meual
areitangisbal11}

= Designthining (14}

= Human-ceiiad desipn [15}

= Crpanisaiona oasin (12}

= Prokrivping (101

*  Researchmethadsior rezsarching
designinheakhcane (3}

= Transifon oasign |12}

= Usal-ceniad deEin (14}

= Wilane system dasipn (11}

Examples of design impact {aken
fom other fedds (12]

Examples of using design in
haaihcars (good and Gad
examples) (14)

Diata finchichneg data-driwan décsign)
[R]

Health acanamics [5)

Paformanca {14]

Vel (deirition. modeling, valis-
driven hgsathcars) (3)

+ Managing risk proactisly [17)
+ Uncertainty (10}

Requirements from springer

approval

7. But they are keen:

1. Completed book proposal form
2. Draft table of content
3. List of possible reviewers

Arthany Dapla, Execulive Editar, Engineering, Springar Publishers

4. Exact choice of subject is up 1o us but Springer will conduct their own peer review on submission
5. We may propose submission date but Springer production times are 4-5 months from editorial

8. A bock generally takes 1 — 1.5 years from their experience

‘Springar's axisting production and syslems angineering book llsts have already bagun 1o explora some
fopics relafed to your proposed book. As you know the imporiance of healthcare and the increasing
complexity of providing advanced treatments and care programmes fo patients efficiently draws on many
of the results of regearch info systems design and systems enginasnng.”

CHALMERS
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Plan for session

1. Inireduction to session (Smin)

2. Each table works on a category (part of book) — Tables should be based on expertise for meaningful
contribution. Participants decide which table to jain.

a) Table 1 - Introduction - International perspectives on health systems, issues and frends
b} Table 2 - Engagement

¢} Table 3 - Systems

d) Table 4 - Dasign

e) Table 5 - Risk management/Measures

fi Table & - Case studies/Improvement methods

3. Task {20min)
a) Review the concepis or topics
b) Identify possible missing topics
¢} Propose a list of chapters with the associated topics on a flipchart
d} If possible, suggest a format for your chaplers

4. Each group presents its resulis and receives feedback from the room (45min)
a) 3 min repording plus 3 min guestions and feedback per group

5. Group recomdenes to integrate feedback and improve the proposed chapter list (20min)

Chapters: Blank categories for group work

1. Introduction:
fermah ol peremecies o haslt 2. Engagement 3. Systems 4. Improvement Methods

syzteme, iszuaz andirends

5. Design 6. Case Studies 7. Measures £. Risk Management

CHALMERS
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Chapters: New categories if needed

Any questions or
comments?
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OUTPUTS FROM BOOK SESSION 2: TURNING TOPICS INTO CHAPTERS
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NOTES TAKEN DURING BOOK SESSION2
Risk and Measures sections

Are we designing a book for other designers or for policy-makers? This affects the vocabulary and the way we
approach topics.

A chapter on defining and evaluating value can bring together these different perspectives (designers, policy-makers,
clinicians, etc.)

Have sections that give the essential first for readers who want a general idea, and then give pointers to readers “if
you want to learn more about X, go to chapter Y”.

Design section
First chapter: the landscape of design

- Various ways of approaching health through design

- Take the example of the co-design landscape figure (Elizabeth B.-N. Sanders & Pieter Jan Stappers (2008) Co-
creation and the new landscapes of design, Co-Design, 4:1, 5-18, DOI: 10.1080/15710880701875068)

- Show the breadth of design streams and what each can bring to health and healthcare

- Design as process and gestalt

- Design as communication and facilitation

- Careful to manage the overlap with other recent books

Engagement section

- Do NOT call it “engagement”
- Two different options:
o What different disciplines (sociology, engineering, industrial design, OR...) can bring to design and
engagement, what exists in each discipline and how people do it
= |nteresting because we ourselves do not know what others in our own HSDR group do
=  Precious for clinicians and junior researchers who want to enter the field and do not know
where to start
o What crosses discipline, what’s common to all: the rationales, the purpose of using these methods
=  Policy-makers do not want to hear about disciplines
o The choice depends on the audience we want to target
- Could we have a case-based structure, driven by case studies, challenges, examples?
- Do we need to talk about disciplines, or can we show the diversity by illustrating with examples?
- Importance of case studies throughout the book rather than as a separate section

Systems

- Pointers to other books throughout the chapter
o Especially useful in an e-book/online version
- Mention system levels
- Have a chapter with conclusions and perspectives for further developments
- State-of-the art for us, as a community, but also “how to” and methods
- Discussion of sections shows recurring structure:
o State of the art and theory
o “How to” and case studies
o Conclusion and perspectives

s
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Other considerations

- Something around specific health domains? Primary care, kidney care, home care...?
- How much can we stuff into this book?

Danger of producing something for us and stuffing everything we want in it, without bringing much value to
our audience

CHALMERS

UNIVERSITY OF TECHNOLOGY
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Presentations session Il
Chair: Professor Maaike Kleinsmann, Technology University of Delft, The Netherlands

1. Combining industrial engineering and ethnographic approaches to improve maternity care in the UK
Guillaume Lame, CentraleSupelec, France

THIS.Institute ez Ol

Combining industrial

engineering and ethnographic ‘
approaches to improve « y
maternity care in the UK

Guillaume Lamé thisinstitute cam ac.uk @THIS_Institute
BN
Open access Protocol
BMJ) Open IMproving the practice of intrapartum
electronic fetal heart rate MOnitoring
with cardiotocography for safer
childbirth (the IMMO programme):
protocol for a qualitative study
Guillaume Lamé,” ' Elisa Liberati,' Jenni Burt,' Tim Draycott,>* Cathy Winter,*
James Ward,* Mary Dixon-Woods'
THIS.Institute W ATHIS Institute
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Fetal monitoring with
cardiotocography (CTG) S

« Screening tool for fetal wellbeing

* Used during labour for high-risk
pregnancies

* Trace analysed based on its
features

* Trace classified as “normal”,

“SUSpICIOUS". “path0|oglcar or i e I _;MS

“need for urgent intervention” o 5

(NICE 2014) SN |IRGSRERECAENEEIIRA CIHRRS (]
THIS.Institute A

A long-standing issue

Ohstetric accidents: a review of 64 cases 1982-6: 14 of 34 abnormal traces not
M Enmi. € A Vincens BMY vorows S0 36 sy 1990 identified by junior doctors.

BB | 2000-10: 6% of maternity claims linked to
CTG, but 15% of claims value.

Ten Years of sternity Claim

B 148/170 CTG claims attributed to
misinterpretation of a CTG.

NS
teelten| 2012-16: 29 cerebral palsy claims out of 50

Five years of cerebral palsy claims

& thematic review of NHS Resolution data {54 I:-If'lfﬁ:l IlnkEd tD GTG
September 2017 .
THIS.Institute W GTHIS Institute
CHALMERS TU Delft
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Solutions so far

Computerised interpretation of fetal heart rate during
labour (INFANT): a randomised controlled trial

Mandatory yearly training, but no agreement
on methods and weak evidence on impact

btmpariieee Use of connponriond inbopretitns of candidmagign o wormen ol R cnismess chatives
Ivta] asmdarcg o Libaar bove bad bagune cbedeal carinres e anidbon oo bubisa]

Computer-assisted CTG interpretation has no
demonstrable impact

THIS.Institute W ATHIS Institute

How the topic has been researched

« Alot of studies based on litigation claims and/or incident reviews

« « Whatyou look for is what you find » (Lundberg et al 2009)

* Very little published information on everyday practice

+ Work-as-imagined versus work-as-done

THIS.lFlitithe ' QTHIS Institute
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Objective and methods

Develop an intervention
to improve the safety of
fetal heart rate monitoring,

Mixed methods

'/:'-.- \i/
: __" "'T ... advancing current

knowledge of the types of
errors, hazards and
failure modes.

THIS.Institute

Cross-disciplinary team

W @THIS Institule

The team

» Social scientists

* Obstetrician

* Midwife

» Evidence synthesis specialist

* Medical librarian

» Engineers

* Human factors/ergonomics specialist

THIS.Institute

* ... and support from research coordinator, communication team, patient and
public involvement lead

W ATHIS Institute
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Methods

+ Two systematic literature reviews
Impact of fetal monitoring training
Facters affecting patient safety in the fetal monitoring precess in routine practice

» Ethnegraphic observations in three matemity units
Seven days by englnear, seven days by soclal selentist in each site
Twelve interviews per site

« Rizk analysis workshops
To design a framework of risk, hazards and fallure modes in the fetal monitoring process

+ Online consultation on the framewark
* Design of an intervention to improve fetal monitoring

THIS.Institute W ETHIS Institute

Methods

* Two systematic literature reviews e
Impact of fetal monitoring training ———
Factors affecting patient safety in the fetal monitoring process in routine practice

« Ethnographic cbservations in three maternity units
Seven days by engineer, seven days by social scientist in each site Collecting data
Twelie nterviews par site

« Risk analysis workshops
+ To design a framework of risk, hazards and fallure modes in the fetal monitoring process

* Online consultation on the framewark
« Design of an intervention to improve fetal monitoring

THIS. I nstitute W @THIS Institute
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Interesting aspects and challenges

+ Combining social scientist and engineering perspectives in observations
« Will the data reveal different sensitivities in the observations?

= Combining data from systematic literature reviews, ethnographic observations
and expert opinion into a national-level framework

* Finding space in the very crowded area of maternity safet
+ Dozens of programmes and initiatives
= « Improvement fatigue »
= Engaging with stakeholders at national level

THIS.|nstitute W ETHIS Institute

THIS.|nstitute W ETHIS Institute
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2. Revisiting Elinor Ostrom’s design principles for contemporary health (care) systems: a co-design case study involving
citizens returning from jail and service providers in Los Angeles County
Glenn Robert, King’s College London, UK, Peter Mendel, RAND UK, Oli Williams, King’s College London, UK, and
Bertil Lindenfalk, Jonképing University, Sweden

Revisiting Elinor Ostrom’s design principles in the
context of Improvement Science in contemporary
health(care) systems

A co-design case study involving citizens returning from jail and
service providers in Los Angeles County

Glenn Robert, King’s College London & Jénkdping University
Peter Mendel, RAND Health
Oli Williams, King's College London & THIS Institute, Cambridge University
Bertil Lindenfalk, Jonképing University

ING'S ) - ﬁ
iz THIS.Institute JOHKOPING ACADEMY () M ] Robert Wood Johnson | @ LA | 31
LN EEARNRY HEALTH o o Foundation [ ————
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Quality 3.0

Professional societies System/process Ownership of “health”
Accreditation Variation & “statistical thinking”™ Service/product logic
“Be at least this good...” Floor Intrinsic motivation Service co-production
Standards Learning from testing change Relationship + Action
Discipline focused “Customer” mindedness Lived reality of TIFKAP, TIFKAPro
Audits/inspections “Improverment & “As is” system journey
Implementation”
Indicators “Be as good as possible” Ceiling  Science-informed practice
Guidelines Outcomes focus, measurement  Integrative thinking
Quality “in" Prototyping
Value-creating system
architectures
Quality "of”...

A premenbed by Paol Batalden 27 150022019 - Cape Towm, South Adrica

Eight design principles that enable common pool
resource groups to effectively manage their resources

Clearly defined boundaries

Proportional equivalence between benefits and costs
Collective-choice arrangements

Monitoring

Graduated sanctions

Conflict resolution mechanisms

Minimal recognition of rights to organize

For groups that are part of larger social systems, there
must be appropriate coordination among relevant
groups. Every sphere of activity has an optimal scale

NN R WNR

Oztroen, £, 1990, Govmrmimg the Commone: The Bvnlution of Institutions for Collective Action. Camieidge University Press, Cambridge, LK
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Design principles for groups?

* review of 91 empirical studies accumulated since T —— /]
the original study provides strong empirical e o o e € e ot et e
support for the efficacy of the core design -

principles (Cox et al., 2010)

* because of their theoretical generality, the
principles have wider range of application than CPR
groups and are relevant to nearly any situation
where people must cooperate and coordinate to
achieve shared goals (Wilson et al., 2013)

+ the principles can be used as a practical guide for
increasing the efficacy of groups, although local
tailoring is usually required for their
implementation (Wilson et al., 2013)

Czea, 1, 24 al, {20100 A revvimw of design primciples for comearity-bazed rstursl] rescorce mosagemesd, Ecology and Society
Wikson, D5, at al |2013) Ganaraliseg te cone design principkes for thea efficacy of groups. 1. Ecor. Beka Organ.

Testing the principles

3 case studies in education & 2 in urban S —— —

e e Ly

nEigh bou thDds I-',, Jeurnal of Economic Behurdor & Organication

‘Given such a strong foundation of S ——————
theoretical and empirical support, the core Tt e
design principles can potentially serve as a e
practical guide for increasing the efficacy

of groups in real-world settings ... We
encourage others to use the principles ...

as a practical guide for improving the
efficacy of groups, as we are starting to S
do for schools and neighbourhoods.” (p11) T R e e e

WWikon, 0.5, e, (3005) Genevalining tha com disign principles for tha afficacy of groups. L Eoon Behaw. Ovgan
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A health systems case study

* LA County largest jail
system in world;
16,000 inmates any
one evening

* Located in area of
4,000 miles?
experiencing acute
homelessness problem

Dcrcber 30,2019

ESSAY L ! * Recidivism rate
A Novel Approach to Helpmg People Returning estimated at around

from Prison 70%

vobmireret Kt 4 ANy of whid sogpne compe fwd wheos [y el Rcomm
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CO-SHARE: Co-Design of Services for Health
and Re-entry

* a project of RAND Health in collaboration with Los
Angeles Metropolitan Churches (LAM)

* goal of the project was to pilot Experience-Based Co-
Design (EBCD) as a systematic method for:
® bringing ‘returning citizens’ released from jail together with
Service Providers of different agencies in LA County Non-profit organization of 25
" to co-ordinate (notoriously) fragmented health, social and African-American churches
other community services critical to health and well-being of that address poverty
. " education and health concerns
returning citizens including an Ex-Offender
* how to meaningfully engage users of these services in Action Network which hosts
guality and service improvement (given often fraught weekly and monthly meetings
relationship between returning citizens and service
providers)

Mendel B Dovds LW, Turmer 5 et sl (1019, "Co-Design of Seryices for Health and Reentry [C0-5HARE], An Expererce-Bassd Co-Design [EBCD] Pilot Stady with
Ratuming Citizens and Sardes Prosidars in Los Angalas Couny RAND Haalth Care Pregram

Who participated in the ‘returning citizen’

gathering of experiences? [ |

* total of 48 returning citizen _ ]
Partlc!pants (in focus groups & M Sl I (1 ey
interviews) S I

» all participants had experiences with T i) 1
county jail and at least one physical | |
health, mental health, or substance i m |-
abuse issue mae [l

« diversity of race/ethnicity and sex: J N =
* men (37) women [11) = P || “:m
+ African American (29) Latino (12) White (6) Asian '

) v i |

Pl P, Diavis LM, Turner & et al, {2018} ‘Co-Design of Serdces for Health and Resriry {O0-5HARE)L An Experience- Based Co-Design (EBCD) Pilot Study
with Rabaming Citizans and Senvza Providars i Los Angalas Courty’. RAND Heaalth Care Program
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Who participated as service providers?

* Two EUUHW government agencies: Figure 2.1. Building Blocks of
Community Support for

* Los Angeles County Probation Department, Returning Citizens
* Los Angeles County Sheriff's Department - B

Community Transition Unit

* Los Angeles Regional Re-entry Partnership

» Seven community-based organizations:
+ A New Way of Life Re-Entry Project, Brilliant

Comimenitty
Corners, Chrysalis, healthRIGHT 360, .
Homeless Outreach Program Integrated Care g

System (HOPICS), Shields for Families, and S
Telecare Corporation’s TABS 109 Program

Farsiby andl
Locisl luppot Networky

-
©

Percde] P, Davies LM, Turner &=t al, {2019} ‘Co-Design of Serdces for Health and Resriry {C0-SHARE). An Experience-Based Co-Design (EBCD) Pilot Sudy

with Rabarning Ctizans and Servica Providars @ Los Angales County’. RANID Haalth Care Program

Can we apply the principles (and do they help)?

1a. User boundaries

1h. Resaurce boundaries

2a. Congruence with local conditions

2b. Appropriation and provision

3. Collective choloe arrangements

A3, Manitaring users

4b. Monitoring the resource

5, Graduated sanctions

&. Conflict resolution mechanisms

7. Minimal recognition of rights to organize

8. Nested enterprises

value co-creation at group/collective levels is a gapin
current Quality 3.0 discussions

the EBCD process enabled the formation of a group
that worked in a complex system; part of a (new) value-
creating system architecture?

applying the principles could help maintain focus on
user centredness in a complex design space

applying the principles also invites consideration of all
agents In a system simultaneously, and about the
relational aspects of that system

legal/monitoring aspects problematic?

adapt and design these principles into future system-
level QI Frngrammes (rather than designing solutions
to specific problems) and test them in terms of

relLa -j“];'”a' aspects (which are mostimportant and
why?

but - as Quality 3.0 highlights - still need to understand
mare about the human and social experience of
establishing collective cholce arrangements (nature of
interactivity and reciprocity)
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Insights and reflections from the case study

* empowerment & validation

‘The first service provider to speak after
showing of the film at the joint event told
returning citizens how courageous he
thought they were to go on film and
candidly share their experiences, including
those that did not go well with service
providers. The service providers in
attendance then applauded the returnin
citizens, which set the tone for a rich an

IengtFw whole-group discussion with
alternate sharing by both groups.”

bendel ot al, 201%: 58

* trust & working together

‘engagement and empowerment strategies

may have laid a foundation for
collaboration and collective decision-
making among returning citizens and
services providers. But trust between the
twao groups was not immediate; it was first
necessary to overcome initial scepticism
about working together ... levels of trust
grew over time through respectful
interactions.

Wendel =t al, B01%: 58

. FEATURE

Getting more health from healthcare: quality
improvement must acknowledge patient
coproduction—an essay by Paul Batalden
R cren acciza

Modeling hasScars @n effer & produrt OF 8 Mrvics feghec el $30ech of Coprodacton

Deotwoen GOCNNS nd pateorts Paul Bataiden Uhares tet arTwy) Pom 30 years of Stuywy) (N0

‘Co-productionis not, of course,
universally advantageous. Nor is
it a process that will occur
spontaneously simply because
substantial benefits could be
achieved.

Ostrom E. Crossing the Graat Divide: Cogeoduction, Synergy, and Devalopmant. Weeld
Dewvelopment, 1996; 24{6}: 1073-1087
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3. Requirements for diagramming in the design of mental health delivery services
Alexander Komashie and P. John Clarkson, University of Cambridge UK

3™ Imternational Meeting on Healthcare Systems Design Research,
Hughaes Hall, University of Cambridge, United Kingdem
December, 2-3 2019

Requirements for Diagramming in the Designing
of Mental Health Delivery Services

Alexander Komashie
P. John Clarkson

Health Research
BB UNIVERSITY OF Comborsion or et
a CAMBRIDGE Appl 9"H-u= tl'rﬁnqn:i-ar-u:' are
Engineering Design Centre £35St O ENgland

Mental Health Challenge in the UK

* Largest single cause of disability in the INHS
UK
« Estimated £105b cost to economy The NHS Long Term Plan
2019

« Majority of patients receive no support

* 68% of NHS services rated Good and
6% Outstanding.

» Opportunity to design better care.

The state of care in
mental health services
7014 to ’Lﬂ 7
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An illustration of the challenge: Mr C

* Had a complex history of mental health
problems:

—Bipolar Disorder
—Emotionally unstable personality disorder

- Attention Deficit Hyperactivity Disorder
(ADHD)

—Special education as a child
—Dyslexia and Dyspraxia.

An illustration of the challenge: Mr C

= Had difficulties engaging mental health
services:

—Sectioned several times under MH Act 1983
- A voluntary inpatient

—On waiting list for a care co-ordinator but
never allocated one,

s
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An illustration of the challenge: Mr C

= Sectioned again under the MH Act 1983

* Discharged with support from the
Community Treatment Team (CTT)

* He was discharged from the CTT after
missing an appointment.

* He died shortly after from drug
overdose.

So, what is the answer?

* Well, there is no easy answer
BT s

* Design and Systems Engineering
» System mapping

* CO-DESIGNED

“We are all passengers on an
aircraft we must not only fly
but redesign in flight.”

John Sterman, MIT
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ENGINEERING

understanding the
prob'=m space

integrate support  dispose

conﬁtralntS specify

understanding the assess system
solution space cost and risk

accept

ROYAL
ACADEMY OF
ENGINEERING

Systems Approach
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Motivation for the research

Safe

P - .
Cgﬁ?end Effective

Healthcare
Quality
Timely Efficient

N/

Equitable
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Motivation for the research

MENTAL HEALTH Healthcare )
SERVICE SYSTEM Quality
N, S

"Systems that work do not just happen — they have to
be planned, designed and built.”

Motivation for the research

Healthcare
Quality

N e

“Systems that work do not just happen - they have to
be planned, designed and built.”
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Methodology
Stage 1: Stage 2: Stage 3: Stage 4:
Categorisation Syntactics Semantics Pragmatics
 ————————
3 % o %
1a. Sarvica 2a. Serdca 3a. Sarvice 4a, Serdca
Ulser - 1 User - i Llgasr - i User -
Workshop Workshop Workshop . 4 Workshop
e Analysis e Analysis e Ainabyms | e I Analysis
of Slage 1 of Sage 2 M al Stage 3 of Stage 4
asa Data Data | asa
. ™ ™ ™
b, Clinicians i, Clinicians 3p, Clinicians 1 4b, Clinicians T
& Managers [~ bl & Managers [— bl & Managers [— b & Managers
Irderviews Irderviews Irder e Inbery WS
\ — L — L — L —
\_ .
COMPOMNENTS RELATIONSHIPS REPRESENTATION UNDERS TANDING

Basic principle

* User experience (Stories):

—Patients’ stories

—Clinicians’ (and managers’) stories
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The case for Diagramming

INTERNATIONAL DESIGN CONFERENCE « DESIGN 2016
Dubrovnik « Croana. May 16+ 19, 2016,

CAN DIAGRAMS HELP IMPROVE HEALTHCARE
SYSTEMS DESIGN AND CARE DELIVERY?

A. Komashie and P_J. Clarkson
Kevwords: systems engineering (SEJ, healtheare, design

1. Introduction
"Systeuns fhsat work do 1ot yust bappen - they have 1o be plansred. designed ancd bunht” [Elhot sad Dessley

2007]
In bealthcare, the ultmate goal of every system is rather sinyple - better health for all [WHO 2008].
However. consistently tramslatmg thus goal imfo actual expenence forp c 5 10 be a chall

m most coumitnes. In the English Natwonal Health Service (NHS), tremendons progress has been usade
over the past 68 years of its existence but theve remain significant challenges to providing care that is
comsistently safe and of acceptable quality. Mumkombwe., in a review, repoets that Adverse Events (AEs)
have been linked to direct medical costs and Jead to an avernge of 6 to £ 5 extra days of stay in bospatal
which ramslate into additional cost of about £2 billion a year for the NHS. Hospetal Associated
Infections (HAL) oconring to swrgery panents ablone have also been esnumarted 20 cost the NHS £363
million anemally. not to mention the harm and Joss to patients and their fanulies. [Munkombwe 2010]
More recently. the discovery of systematic fatlures m some parts of the system [Francis 2013].
[Deparmment of Healtls 2014) bas maised serious concems for all stakeholders These challenges,
Bowever, ae pot unique to the NHS

What to describe: System Components

21T INTERNATIONAL CONFERENCE ON ENGINEERING DESIGN, ICED17
21-25 AUGUST 2017. THE UNIVERSITY OF BRITISH COLUMBIA. VANCOUVER, CANADA

N

ISPy

DESIGNING MENTAL HEALTH DELIVERY SYSTEMS:
WHERE DO WE START?

Komashie, Alexander (1); Ray, Sarah (2): Kar Ray, Manaan (3): Clarkson, P. John (1)

12 University of Cambridge, United Kingdom: 2: Cambridgeshire and Peterborough NHS Foundation
Trust, NIHR CLAHRC for the East of England. United Kingdom; 3: Cambnidgeshire and Peterborongh
NHS Foundation Trust. United Kingdom

Abstract

Healthcare services that consistently meet the needs of service users have to be designed. The growing
demand for better quality of care, together with an mcreasmg awareness of lnmited resources, are
bringing attention to the need for design s healthcare, In mental health, considered the largest canse of
chsability 1 the UK. the need 1s great. Existing services often fail to meet demands and do not
consistently deliver good quality care for all service users. The design of better delivery systems has the
potential to improve service user experience and care outcome. But, where do we start? This paper
reports the first stage of an ongomg research 10 co-design a language for designing mental health
services. This stage of the research identified. through focus groups and interviews with service users
and clinicians, the key components of a mental health service. This paper argues that an appropriate
concept of a mental health delivery service as a system, the identification of its key components and an
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Results: System components

Person
People Goals Intervention Resource
Population

Clinical Data Staff
Conditions Information Processes Carers

Family

. Environment
Friends

What to describe: Component relationships 1

INTERNATIONAL DESIGN CONFERENCE - DESIGN 2018
hitps:/dor.org/10.21278/dc 2018.0413

DESIGNING MENTAL HEALTH DELIVERY
SYSTEMS: DESCRIBING THE RELATIONSHIP
BETWEEN SYSTEM COMPONENTS

A. Komashie and P, J. Clarkson

Abstract

A challenging area of healthcare delivery m the UK is mental health. There is a growing need to improve
outcomes of care. This research is past of an ongoing study that brings Design and Systems Engineering
approaches mnto mental health service design. The focus 15 on how 1o understand and describe the
architecture of delivery systems. Results from earlier stages of the work. looking at the identification of
system components, have been reported previously, In this paper, we report the findings from empirical
work on understanding the nature of the relationships between system components

Keywords: healtheare design, systems engineering (SE), service oriented design, mental
health
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Results: Key words relating components

Person/
Peopla

Conditions Interventions Processes

Person/
People

Conditions

Interventions :

Processes

Thematic map of what participants liked

Good use of
colaur

Supports
decisions about
patients

Use of
pictures

Clear logical
Tlow

Appropriate
lewvel of
details

General

Clear name
praise
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Thematic map of what participants did not like

Mot centred
on patents

Unhelpful -

™ (o T
starting | — __,/ se of
\\\__Fﬂ't_’ / cdﬁuy

R e

|j feedback Li::;';irtﬁ'n' order of
m,_lnj__,-f/ \ actlmtles/
:\\Hf;:dm >’ Und;\
— languags e
S /"; o\ \\E____,/ Mot N,

reflecting |

l 1 | ]
N N/

Thematic map showing final four main themes

Taking account
of patient
experience

Good use of

Good layout
language

Clear logical
flow

Highlighting

systern goals
Clear start

with feedback

Good use of
colour

Clear flow

Taking account
of wider system

of activities
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Quality and relevance of diagrams

Clear logical
flow

1

Good quality, low relevance

Quality and relevance of diagrams

Taking account
of wider
system

Clear logical
flow

2
High quality low relevance

]
TUDelft

CHALMERS



H |he Healtheare AW MALARDALEN UNIVERSITY
Itute !S?upr;gs\nsf\TLTe O SWEDEN !

ring Design Centre

B UNIVERSITY OF
¥ CAMBRIDGE €><

HE

Quality and relevance of diagrams

Highlighting
system goals

Taking account
of wider
system

Clear logical
flow

3

High quality, moderate relevance

Quality and relevance of diagrams

Taking account

| .
Highlighting of patient
system goals :
experience
Clear logical Taking accc unt
of wider
flow
system

4
High quality, high relevance
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A framework for assessing diagrams

Taking account

Clear logical Clear logical
flow flow usf}r\;u;ledr:r
1 2
T . . Taking account
Highlighting Highlighting of patient
system goals system goals expirience
Clear logical Taking account Clear logical Taking account
f Dwg of wider fl awg of wider
system system
3 4

How do we now describe the system?

INTERHATIONAL DESIGH CONFERENCE - DESIGH 2020 p—

bt ! Fdod, orgs 90, 31 278 Fid, 2030, 0000 i,

REQUIREMENTS FOR DIAGRAMING IN THE DESIGN OF MENTAL
HEALTH DELIVERY SERVICES

Komashie A and Clarkson P. J.

Engineering Department, University of Cavbridge

THIS Instibute (The Heslthcars improsemsnt Stodies Instibote)
Corasponding author:

A Homashieleng.cam.ac.uk

Abstract

|Delivering good quality mental health sendces remadng a top priorty in the English Mational
Health Service |NHE]. &n approach to designing better defivery systems that considers the
complexities of mental bealth serdices s highly desirable. This paper fallows previous work that
hawe sought to identify the key components of mental health delivery systems and esplored the
nature af the relationships between them. The paper presents the results of a qualitative
thematic analysis of the regquirements for diagrams as tools for describeng and representng
deffeary systems in mental health.

ISyztoms mopping, (agromming, Healthoare Design, Mental Heolth]
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Conclusions
* We have identified four key requirements for diagrammatic
representation in mental health.

= Suggested a potential framework for assessing diagrams in the
context of metal health and possibly in other parts of healthcare

+ |dentified opportunity for further work in testing the proposed
framework and also developing better diagramming methods for
mental health and healthcare in general.

THANK YOU!
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4. From stories to systems: the use of narrative in understanding complexity
Tom Bashford and P. John Clarkson, University of Cambridge UK

m AUNIVERSITY OF Cambridge University Hospitals !i'Z}Ei
CAMBRID GE g NHEyFaundatgn Trust

From stories to systems: the use of
narrative in understanding complexity

Tom Bashford | John Clarkson
Engineering Design Centre, University of Cambridge

NIHR Global Health Research Group on Neurotrauma

NDED 8Y

NIHR | for Heath Research
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What is
the problem?
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How well are ,
needs mey,
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NARRATIVE & STORYTELLING
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NARRATIVE & STORYTELLING

A
=

NARRATIVE & STORYTELLING
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ASIA-TBI, Myanmar

“A Systems Improvement Approach
to Traumatic Brain Injury in Myanmar”

National Institute
for Health Research
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Book session Ill [Walk and Talk]: Criteria for selecting contributors and next steps
Lead: Dr Guillaume Lame, CentraleSupelec, France

e Enthusiasm/excitement/Expertise
e Let authors suggest titles and chapters with case studies/examples
e Europe including UK
e Request to have a mix of authors (e.g. engineers and practitioners)
e 2 chapters:
o Value assessment method for quality improvement measures in healthcare (T. Kipouros et al.)
o Re-designing care delivery, clinical evidence supported care using technology to realise human
behaviour (DTU —team)
e Look for a list of published relevant books.
o  Willing, interest
e Specialist knowledge
e Communicating ideas cross-disciplinary
o Google documents — starter which everyone edits
e Hans Rosling — Global health — best communicator, TED talk
e Contributors to send in narrative to explain what they would write in the book
e Author invite others to be co-authors
e Contact Health Foundation, Nuffield, King’s Fund
o Ask them the top 10 systems design issues for NHS
o Broad enquiry to see what they said

CHALMERS

UNIVERSITY OF TECHNOLOGY
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o Contact their graphic artists
Kathy — editor of Health Systems Research Journal
ICED 2019 — Healthcare introduced as topic — authors who presented
Don Berwick

Authors from different countries — in general not necessary within a chapter.

Force it on people who can contribute

Contact Anja to ask how she found contributors
Editors to decide — consider PhD students and experts
People should write on their expertise

Clarify what we are looking for

Identify senior lead authors and their teams

Ask people what they will be happy to write about

Let people tell you what they can do to start with!
Define audience and most likely chapters

AW MALARDALEN UNIVERSITY
W SWEDEN

Reach out to others outside of this group. Expert contacts — leave this to topic experts to curate and

organise.

Good curation will be key

Central message

Identify great cases and projects we know of and contact them/contribution

Engagement in the building of this community (HSDRC) and/or specific knowledge in one of the key target

areas of the book.

Cambridge is nice. More food!
Marketing. Raise profile
Focus our attention

CHALMERS
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e Survey politicians/managers
e Top 10 systems design related issues
e Top 10 problems — specific, access, quality, cost, timeliness
e Opinion from healthcare think tanks (King’s Fund, Nuffield, Health Foundation)
e Collaboration
o Existing HS & DR communities, section of NHIR
o Subset of this to be design group
o Health Research Systems Group
e Mapping research papers.
o Within healthcare research, looking for design research not labelled as.
o E.g. papers which has won prize, OR group. President’s Med. Adelman Award
e Definition of Design — how are we using it here?
e Past 15 years Designing a system (not. Nec. In the title), e.g. designed the auction arrangements for settling
radio frequencies.
e Getin at an early stage — anticipate what 10-20 years future issues to understand how to address now.
e Like coming to Cambridge
e  Work on DS website
e Extend the scope
e Creating collaborations
e Focus on specific questions or methods.
e Externally — funded joint research applications
e Proven/real cases on joint work by engineers and clinicians.
e Demonstration of design and engineering methods in clinical applications — successful and unsuccessful.
e Projects together — EU.

NOTES DURING WALK AND TALK FEEDBACK

Start with people in this

Criteria for authors community who have time So far we've asked people
to be involved, what they do, but not what
expertise to be involved they have and can

contribute with

Engagement in the
building of this community
and/or specific knowledge
on a key area of the book

Who's the editorial team?

Who's the audience, what
Two possible purposes for are the chapters? « Meta-author = fo ensure
the book: for us ar for that we do not end with
others? ] chapters with very
People and projacts we different styles
may know about who

could bring great content

Let authors here suggest
Lessons to be learnt from titles and chapters with
open source software with i
mF::iy contributors who put What authors of one casz:;;d;:sa b
together a great final section think of other
product? sactions
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Next events

Structure the next meeting
around the book (around
the themes, around
reviewing chapters, ...}

Identify 1 or 2 calls that
we can apply to to get
funding
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Define togethar some key
challenges to address
(and look at
similarities/differences
across countries?)

Try to cluster
presentations around a
topic, a method. ..

Solidity the framing of our
group: where do the
boundaries lie? Nesded to
apply for funding

Real cases of joint work
betwean members of this
cammunity and clinicians

Do we communicate more
broadly? Oris this a

« secret society »7 Lialse

with HS&DR conference

(or other disciplines)

(UK)?

CHALMERS

UNIVERSITY OF TECHNOLOGY

Apply Ostrom's
principles/framework to
define boundaries of the
group?

]
TUDelft



B UNIVERSITY OF DTu . he Heanore TR
MALARDALEN UMIVERSITY
E‘};ﬁg{fﬁ?gjﬁ €©OC = THIS.Institute ks o v

Presentations session lli
Chair: Professor Yvonne Eriksson, Malardalen University, Sweden

1. Participatory systems approach to healthcare system design
Thomas Jun, Loughborough University, UK

Participatory Systems Approach to
Healthcare System Change

Gyuchan Thomas Jun (g.jun@Iboro.ac.uk)
Fernando Carvalho, Nye Canham, Cecilia Landa-Avila, Alison Watt and Marije De-Haas
Human Factors and Complex Systems Research Group

Loughborough University, UK

SystemSafetylLab.Com % b‘:‘ti]vgehrg?tl;m"gh

Participatory Design

. ' System . |

Messy Reality mapping/modelling Insights
_____________ e it

Open maps Behaviour

Pain points

Structured maps Vulnerabilities

Trade-offs
Network analysis Causal loops

Leverage points
System Dynamics Dilemmas

Assumptions
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Behaviour insights - Why are ED doctors misdiagnosing
Urinary Tract Infection in Older Patients?

PROTOCOLS ED./ TRAINING

CAPABILITY

Physical | Psychological

= /@.?:.T
CURRENT =
OPPORTUNITY BEHAVIOUR

Physical | Social

STANDARD

INTERPROFESSIONAL
RELATIONSHIPS

HEALTH SYSTEM

) " 4

MOTIVATION ey e B

Automatic | Reflective <o ] Auroman \\r e |5
e TECHNICAL P ] e ‘
1‘. B PROCESS E —J
= : : 18 E

=1

Thematic Network Map

[O’Keily, K., Carvalho, F., Jun, GT, et al , 2019, Why are we misdiagnosing urinary tract infection in older patients? A qualitative inquiry and roadmap for
staff behaviour change in the emergency department, European Geriatric Medicine]

Behaviour insights — How can ED doctors better
diagnose Urinary Tract Infection in Older Patients?

1. Individualised feedback to gradually

raise awareness

-

l:l Policy categories
2. Restrictive use of dip stick urine

tests in the emergency department

[O’Keily, K., Carvalho, F., Jun, GT, et al, 2019, Why are we misdiagnosing urinary tract infection in older patients? A qualitative inquiry and roadmap for
staff behaviour change in the emergency department, European Geriatric Medicine]
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25 doctors . . . =

14 nurses

& EINERIERSIEESE  FREEIRERTAIETEziesvereres

3 microbiologists
2 pharmacists

T

2 healthcare researchers  :

T

4 managers

. . Desizn Stakeholder diagram
Messy Reality System Analysis & Service blueprint

FeTsTTEEEEm Customer Journey map
Hierarchical Task Analysis

Human

Factors

Open maps AcciMap

Cognitive Work Analysis
SEIPS
FRAM

Hierarchical Control Structure Diagram

Structured maps

Systems

Engineering Activity diagram

Network analysis
Sequence diagram

Use case diagram

System Dynamics Management Business Process Modelling

Workflow model

Causal Loop Diagram

Stock Flow Diagram
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System Vulnerability — Medication error (insulin over-prescription)

Hospital Care Community Care

Patient Individual Task factors: || Communicatien | | Team factors: | Neanagoment | | resnagemert ‘
factors: (staff) factors: || her e : P
Atredraursagy || Decter misreas dice wites a1 st vty poltces [Poiey pemie =

prescipton v ahstes assessment mUnE3eY 1 3 P s s ] e Report:
e hisery of refeaua oot | | uniear L. = Beporc =J
Compiance oy v vard (=i fessliadentixd
IV stereids Slsely
eevates tood
oveose

Problem:
Incorrect
prescription
of insulin

Dy

Education + Equipment | | Working condition Organisational +
Training + resources; strategic factors;
Factors Glagne aisee | | Hign norsoss Ve ey s v
s | | B it
e i f— [rr— [rem—— [ — it s, g
i 181 shortage Fhpsolegical satus iz sl bood nc.insuin) st inc blood sugar,
e o
e

Hierarchical Control Structure Diagram

Fish Bone Diagram

[Canham, N, , Jun, GT, et al , 2018, Integrating systemic accident analysis into patient safety incident
investigation practices, Applied Ergonomics]

System Vulnerability — How to reduce Medication error?

STAMP- d recommenda

RCA-based recommendation:

ategory of
‘countermeasure
Individual behaviour 1
2. Roll out and ensure compliance to insulin
safety e- learning for all medical and nursing
i

Ensure doctors, nurses and (check

and query) and understand these responsibilities

Personal reflection to be undertaken 1. clear safety

sta
Tools, technology 1 Review and implement new diabetes 1. Review and implement new diabetes assessment form
assessment form 2. Review electronic information system for potential inclusion of DSN treatment

and physical
environment 3

New

recommendation
Feedback to pharmaceutical company about name of medication

Tasks and joing) 1. Ward management to regularly reinforce to nurses the expectation to query
organisation H prescriptions where there is a concern regarding dose or administration instructions
€ diabetes 2. e channetsof enauiny towaraeadersp o orgna reatment ceam e
available
assessment 5. Ensure prescribers, ispensers and acminitratorsof megiction have comarehensive
and clear information of patient status and treatment plan
fo rm 4. Train DSN's as prescribers to enable them to prescribe insulin at time of patient
5. Design process to include DSN check with patient after administration ef medication
Change 1. Revise the design process [specification and testing) for form templates and other -
management Form design process
2. Revise the documentation review process. The review process needs to be able to . -
efficiently manage change, with timely review and implementation of new ( p f d
. ementy man specification an
3. Ensure future design of software includes specification and assessment of user needs

testing)

[Canham, N, , Jun, GT, et al , 2018, Integrating systemic accident analysis into patient safety incident
investigation practices, Applied Ergonomics]
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Resilient adaptations in blood transfusion process

: Adaptations triggered by Adaptations made through : : :
7 = N
| [l |
| Tools: (] I
i Orgnisation/ m Orgnisation/ | | ' (‘Successful/ |
: Demand management management : : acceptable :
I Q A 1 I
| [ I
| O (] I I
I Tools? i I
Tools: N
: NomeIT A W - N I |
1 Intemal [ [
| ) Internal nvironment] | | (Unsuccessful |
| Capacity environment I | Yunacceptablg/ |
1 Task O (] |
| [ I
! Process [ [
| [ I
; . /L S |
I
I Workas : : :
I Imagined Work as Done i Outcomes
Concept for Applying Resilience Engineering (CARE model)
Systems Engineering Initiative for Patient Safety (SEIPS)
[Watt, A, , Jun, GT, etal , 2019, in the blood ion process: Everyday and long-term adaptations to ‘normal’ work, Safety Science]
R
Outcome interactions and prioritisation
Messy Reality System Analysis . )
_____________ & @ 10 patients with long
: dE .'%‘- term conditions
; Y
' s h &
Open maps I
! e o
: “.‘ 5 . =
Structured maps I .. -@--
1 N &
1 = A S,
1 o 1
. 1
Network analysis e _
1 10 providers
1
1
System Dynamics :
1
' ®
1 i =
I f Ui "
1 i a ..

pendence

[Landa-Avila, C., Jun, GT, et al , 2019, RSD8, IIT, Chicago]
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Messy Reality System Analysis
e |
1
1
Open maps :
1
1
1
Structured maps :
1
1
1
Network analysis :
1
1
1
System Dynamics —:—:
1
1
1
1
1

S ——

Staffing management in hospital pharmacy
- Efficiency and Safety
N 7/::

|
iagram

Stock flow
- | Scanario 1: Effect of staff and
: Dopat
- r off a
2 F thoroughness. (safety) by analysing stal levels (resources) and
» - pact on performs labellers
o, 0} and checkers can have impact on production and errors (safety)

| Scenaric 2: Effect of

Achiave & balanc by sxamining the efiact intamuptions
(questions from coworkaers and trainaas) can have affect on
efficiency.

Iﬁteractive Scenario Testing Dashboard

§ Scenario 3: Effact of high workload on fatigue and errors.

Examine and @ how the level of workload has effect on
fatique and eventual bumout and subsequent on impact on
capacity and emors

[lbrahim, M, , Jun, GT, et al, 2019, A system dynamics approach to workload management of hospital pharmacy staff: modelling the trade-off between dispensing

backlog and di errors, lISE Tr

on Occupational Ergonomics and Human Factors]

System Analysis ->

Work Processes

Toos & Tecmelogy

( C
\ ®
crpson @@ TeeToresmprciion

Work System

Dochionmaking

&

Mentsl model
Undersianaing of
v curont ptent
s

Foedback:
“patentrecerds

“Personal. socia snd nancialcreurmetancas
Informtio fom cther sources (farily, Henss
orctheragencies)

~Longterm ang shorterm basis

Narratives (animations/films)

Medication Error
— Systems Thinking

Dilemmas in Suicide Prevention
- Adaptations

Euthanasia implant
— Speculative Design
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Participatory Systems Approach to
Healthcare System Change

Gyuchan Thomas Jun (g.jun@Iboro.ac.uk)
Fernando Carvalho, Nye Canham, Cecilia Landa-Avila, Alison Watt and Marije De-Haas
Human Factors and Complex Systems Research Group
Loughborough University, UK

SystemSafetyLab.Com

i1 M Loughborough
7 University
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2. Evaluating the impact of new models of care on the performance of an ambulance service through facilitated

simulation
Antuela Tako, Loughborough University, UK

Loughborough

X
P University

Evaluating the impact of new models of care
on the performance of an ambulance service
through facilitated simulation

Dr. Antuela Tako, Loughborough University
@AntuelaTako

3rd Intemational Meeting on Healthcare Systems Design Research, 2-3 December 2019

The problem

» Ambulance services faced with:

» High volume of emergency 999 calls

» Breaching targets to respond to patient
calls

e
» High attendance rates to hospital T e
emergency departments D —d f‘:‘Dﬁ),
= ’!id ';':,.;L_

Jrd International Meeting on Healthcare Systems Design Research, 2-3 December 2019
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Recommended solution

» New recommended models of care aimed at reducing unnecessary
attendances at hospital emergency departments:

» Hear and Treat (H&T) — advice service offered by specialised nurse
practitioners over the phone;

» Sea and Treat (S&T) service - paramedics treat patients at the scene;

» Alternative Pathways (ALT) — patients are taken to non-hospital
destinations, such as dedicated respiratory centres or community
urgent care services.

Based on Urgent and Emergency care review, 2013

Jrd International Meeting on Healthcare Systems Design Research, 2-3 December 2019

Overall project aims

Undertaken in close collaboration with the
ambulance service staff to:

<+ Analyse existing data and understand
the ambulance call cycle.

+ |dentify efficiency gainsin the call cycle
to reduce unnecessary attendances at
hospital emergency departments.

M Loughborough
3rd International Meefing on Healthcare Systems Design Research, 2-3 December 2019 ‘ V UmVel’S't)’
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The Facilitated Approach

The PartiSim framework was adopted (Tako 1 C 2
and Kotiadis, 2015), through four facilitated e
workshops to: C

Fuderwet

« Ensure stakeholder engagement & take 6 . e
ownership of study findings - PartiSim

Participative Simulation
+ Gain a deeper understanding of
ambulance call cycle and problems faced
through discussions and interactive :5;: C ﬁ_ﬂ
activities -

Jrd International Meeting on Healthcare Systems Design Research, 2-3 December 2019

3
]

The Ambulance Model

D e g

>
= [y

Rltng: =gy 4
a3 ¢ 0 (Gl

......

......................

Potios
.........

Jrd International Meeting on Healthcare Systems Design Research, 2-3 December 2019
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Study findings

» Using the hear and treat (H&T) service offered by clinical
assessment team (CAT) over the phone found to have overall the
highest impact on:

» Time targets (Red8 75%, Red 18 87%& Green30 96%);
» Decrease in ambulance delays;

» Increase of Sea & Treat (to increase non-conveyance) did NOT
achieve time targets, while it achieved lowest number of
Emergency room visits.

& M Loughborough
Jrd International Meeting on Healthcare Systems Design Research, 2-3 December 2019 ‘ V Unlvel’S'tY

Study findings

» Increase of H&T service identified as most preferred option by
stakeholders.

» Required changes: increase CAT staff, their training, increased
scope of practice and autonomy.

» Risks: available finance/funding, legal protection, commissioner
approval, organisationalresistance to change, lack of support to
CAT members.

» Devised an action plan for the team to take further within the
organisation.
M Loughborough
Jrd International Meeting on Healthcare Systems Design Research, 2-3 December 2019 ‘V Univel’Sit)’
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l
‘ P University

Thank youl
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3. The Cybernetic view of healthcare systems design by Stafford Beer
Christina Philips, Liverpool John Moore University, UK

SORRY, SLIDES CANNOT BE SHARED

CHALMERS
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4. The Global Sustainable Development Health Goals: a missed opportunity for systems design or a continuing design
challenge?

Geoff Royston, Independent OR Consultant, UK

3 |nternational Meeting on Healthcare Systems Design Research
Cambridge Dec2-3 2019

SUSTAINABLE ¢ o,
ﬂ» DEVELOPMENT ALS The Global

E E = E)' Sustainable Development
12
e%

Health Goals: a missed
opportunity for design - or a
continuing design
challenge?

Geoff Royston, Independent

In 2015 seventeen global Sustainable
Development Goals were agreed by all 193
member states of the UN

* WHAT — an ambitious and universal set of 17 goals and 169 targets, with
associated indicators, applicable to all countries, for the period 2015-2030

* WHY — to build on the Millennium Development Goals but to be:

* more comprehensive - “balancing the three dimensions of sustainable
development : the economic, social and environmental”

= more interconnected - “integrated and indivisible goals and targets”
* more inclusive - “leaving no one behind”

* HOW — a 3 year inter-governmental negotiation process

]
TUDelft

CHALMERS



B8 UNIVERSITY OF I]TU N The Healthcare " H
P - mprovemen M W MALARDALEN UNIVERSITY
m:_ SQAHMHEEE;LPQEE €>< == T H l S L] ﬁ St |t Ute IStupdies \nsmbte " SWEDEN

@B GCIALS
5= [os==
= =3

PALL AR 1 T s

AND §TRONG 10 1Ml GOALS («f)
AETIVIIONS oyt
™) SUSTAINABLE
DEVELOPMENY

GOALS

>,

#1: End ) -

poverty in all #5: Achieve

its forms gender

everywhere equality and
empower
women and
girls

#3: Ensure
hu?ln‘y lives and
promote wel-
being for all at all
ages

#13: Take urgent
action to combat
climate change

and its impacts*
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There is a specific SDG on health

#3: Ensure healthy
lives and promote
well-being for all at
all ages

As for other SDGs, the health goal is broad,
the associated targets are more specific

.
: *=Goal SDG3

“ Ensure healthy lives and
promote well being for all ages ”

* Target SDG 3.1 “ By 2030, reduce global
#3: Ensure maternal mortality ratio to less
healthy lives than 70 per 100,000 live births ”

and promote
well-being for
all at all ages

3
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The goals within a goal: Health targets for SDG 3

3.1 E"' 2030, reduce the global maternal mortality ratio to less than 70 =) 100000 live births,

3.2 By 2030, end preventable deaths of newborns and children under 5 years of age, with all countries aiming to reduce neonatal mortality to at
least as low as 12 per 1000 live births and under-5 mortality to at least as low as 25 per 1000 live births.

33 B',' 2030, end the epidemics af AIDS, tuberculosis, malaria and neglected tropical diseases and combat h'E'|:ISII|[|5-.. water-lorne diseases and
ather communicable diseases,

34 E"' 2030, reduce by ane third premature mortality from non-commiunicable diseases thrc-ugh prﬂfentlﬂn and treatment and prD-thE' mental
health and well-being.

3.5 Strengthen the prevention and treatment of substance abuse, including narcotic drug abuse and harmful use of alcohol.

36 B',' 2020, halve the number of glatal deaths and injuries from road traffic accidents

3.7 By 2030, ensure universal acoess to sexual and reproductive health-care services, including for family planning, information and education,
and the integration of reproductive health into national strategles and programmes,

3.8 Achieve universal health coverage, including financial risk protection, access to quality essential health-care services and access to safe,
effective, quality and affordable essential medicines and vaccines for all.

3.9 B',' 2030, iub&tantlallyn-:lu: & the number of deaths and ilinesses fram hazardous chemicals and air, water and sodl polluticn and
contarminaticon,

3.a Strengthen the implementation of the WHO Framework Conventlon en Tobacco Contral In all countries, as appropriate,

3.b Support the research and development of vaccines and medicines for the communicable and non-communicable diseases that primarily
affect developing countries, provide access to affordable essential medicines and vaccines, in accordance with the Doha Declaration on the TRIPS
Agreement and Public Health, which affirms the right of develaping countries to use to the full the provisicns in the Agreement on Trade-Related
Aspects af Intellectual Property Rights regarding flexibilities to protect public health, and, in particular, provide access to medicines far all,
3.:Sub5tant|all-,r increase health financing and the recruitment, development, training and retention of the health workforce in developing
countries, especially in least developed countries and small island developing States.

3.d Strengthen the capacity of all countries, in particular developing countries, for early warning, risk reduction and management of national and
global health risks

The importance of system interconnections - not
least for health - was recognised — in principle....

“there are deep interconnections
and many cross-cutting elements
across the new Goals and targets”

(UN; The 2030 Agenda for Sustainable
Development)

There is even a specific target on

coherence - SDG 17.14 is
Enhance policy coherence for

o sustainable development “
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.... but the SDG development process gave little
opportunity to analyse interconnections

* Fundamentally an (arduous) inter-governmental negotiated
process

= There is a whole book about the negotiation process itselfl

= Limited analysis In formulation of goals or targets

= Such analysis of SDG interdependencies as has been carried
out has been after their design

Little attempt at designing for
systemic coherence of goals or targets

Sustainable development (and hence progressing the
SDGs) has the makings of a “wicked” problem

e.g.

* No definitive formulation or permanent
solution

* Problem is connected to other problems
* Unbounded set of potential interventions
* Considerable uncertainty and ambiguity
* Little opportunity to learn by trial and error
* Multiple trade-offs and value conflicts
* Cultural, political and economic constraints

Pollution

ISustainahIe
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So systems design support is

needed for progressing the
SDGs

And it’s not too late - there is
still design work to be done -

implementing, monitoring and

evaluating progress on the
SDGs is itself a major design
challenge

Tackling wicked problems
calls for a design approach

w
o

The Sustainable
Development
Goals Report
2019

“It s abundantly clear
that a much deeper, faster
and more ambitious
response is neaded to
unleash the social and
economic transformation
needed to achieve our
2030 goals”

Antdnio Guterres
Secretary-General of the
United Nations

4| SDGs:delivering change

Desigr fior sustainabiliy
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There are some emerging signs of recognition
of the need for a design approach for the SDGs

Jll dmiReview |

SUSTAINABILUTY: DESIGN STRATEGY AND FUTURE-PROOFING

(VOL29 NO1|

The Sustainable Development Goals [SOGs): what they are, and
how designers can support them DMI Review Staff 15 Aaril

2018

Introducing the SDG Training of
Multipliers, the SDG Flashcards and the

DESIGN
PRORET SDG Canvas
SUSTAINABLE . 2 30
DEVELOPMENTGOALS Cuarvel Covigtion Wab, PR
THROUGH THE DESIBN @
THINKING LENSE
A quick way to co-design projects 1o implement the Sustainable
-l:lmmﬂm”-gwm Development Goals in your community, organization or business
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Implementing the health SDG could be a
good place to develop design contributions

* |t has more connections to other SDGs than
most

* |t is generally regarded as a key SDG to
progress rapidly

* The preceding Millennium Development
Goals were mostly about health, so there is
some experience to build on

healtny lives
and promote
well-being for
all at all ages

Possible channels for engagement

E.g.

* Nationally - helping with government, business and N L2
community efforts on implementing the health SDGs for the - ~
UK 1 IS

* Internationally - working with countries around the world
and on health SDG implementation

&

* Globally — working with international organisations e.g. the
WHO, UNESCO with global responsibilities for aspects of
health SDG implementation, monitoring and evaluation
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= Key systemic health SDG issues where design, systems and operational
research approaches could help? ?

= Key types of contributions the design, systems and operational research
communities could make?

= Key channels for engagement?

FOREWORD BY
___BAN KI-MOON

\ | /j,, ,
THE AGE OF

SUSTAINABLE
DEVELOPMENT

JEFFREY D. SACHS

]
TUDelft

CHALMERS

UNIVERSITY OF TECHNOLOGY



THIS.

B8 UNIVERSITY OF . S B i
: O raeaneare MALARDALEN UMIVERSITY
¥ CAMBRIDGE €>< ﬂStItUte et WP SWEDEN JHIVERS

Engineering Design Centre

Ma

Wrap-up and next steps
Lead: Professor Maaike Kleinsmann, Technology University of Delft, The Netherlands

Preliminary arrangements for HSDR 4
Date: November/December 2020

Location: — Delft University of Technology (TU Delft), The Netherlands
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