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An exegesis presented in partial ful�lment of 
the requirements for the degree of

Master of Design at Massey University, 
Wellington, New Zealand

Figure 1.
Ward Preparation Room
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Effective design approaches for multiple disciplinary collaborations 
are increasingly sought to bene�t users and medical 
communities. This research seeks to develop effective explorative 
design research methods and identify their applicability to design 
teams operating in a hospital environment. 

This research is situated and trialled within the 
‘Cold Chain – Quality Improvement’ project, which aims to 
improve the reliability of refrigerated pharmaceutical ef�cacy and 
the internal spatial management of pharmaceutical refrigerators. 
This is in order to reduce cold chain breaches, excursions, 
failures and subsequent wastage of valuable refrigerated 
pharmaceuticals. Further, the project is intended to support the 
‘human factor’ in cold chain compliance, reducing performance 
pressure on staff who pack and access refrigerated medicines 
and vaccines. This consequently improves usability and reduces 
costs due to breaches, excursions, and failures.

A combination of design research methods are employed; 
co-design workshop, semi-structured observations, iterative 
design developments, semi-structured interviews, and a pilot 
trial. These activities were used to inform communication across 
the design team, the broader research team, and stakeholder 
communities, along with end users to improve the focus and 
resolution of design activities. Within this process, design 
outputs are generated and assessed with regards to their valued 
experience to participants. 

This explorative and re�ective design process has application 
to the ongoing larger project, and other emerging projects from 
the collaboration between Massey University and Te Whatu Ora, 
which seek approaches that enrich design research suitable for a 
hospital context.

A
bs

tr
ac

t



11

D
es

ig
n,

 H
ea

lth
 a

nd
 In

no
va

tio
n

C
o-

de
si

gn
 fo

r 
im

pr
ov

ed
 c

ol
d 

ch
ai

n 
co

m
pl

ia
nc

e

Contents

Introduction

Context 
Review

Method

CHAPTER TWO
20

CHAPTER ONE
12

14De�ning Cold Chain1

22New Zealand’s Health System1

34Frameworksa

46Case Studiesa

39Case Studiesb

16Project Aim2

24Co-Design2

17Research Objectives3

26A Spectrum of Collaboration3

43Challenges of Co-Design5

18Scope of Research4

30Design and Health 
as Complementary Disciplines

4

45Managing Collaborative Communication6

49Initial Re�ections7

CHAPTER THREE
50

Process

69Co-Design Workshopc

67b Explorative Ideation

64a Initial Scoping

83d Semi-Structured Observation

158List of Figures

157Glossary

101e Iterative Design Development

160References

125f Pilot Trial

164Bibliography

166Appendix

CHAPTER FOUR
56

Recommendations
CHAPTER FIVE

134

Re�ection
CHAPTER FIVE

144

Conclusion

CHAPTER FIVE
152



13

D
es

ig
n,

 H
ea

lth
 a

nd
 In

no
va

tio
n

C
o-

de
si

gn
 fo

r 
im

pr
ov

ed
 c

ol
d 

ch
ai

n 
co

m
pl

ia
nc

e

Figure 2. 
Ward Pharmaceutical Refrigerator

INTRODUCTION
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1.1 DEFINING COLD CHAIN

In this research, ‘cold chain’ refers to the low temperature-controlled 
supply chain that transports temperature sensitive pharmaceuticals 
(TSP) from place of manufacture through to the consumer (National 
Immunisation Programme Cold Chain Management, 2021). The cold 
chain is necessary for the transport of all vaccines in New Zealand as 
well as a variety of temperature sensitive medicines.

TSPs must be kept within a range of +2°c and +8°c to ensure their 
potency and ef�cacy. When TSPs are outside of this range it is 
a cold chain breach (Cold Chain Breaches, 2022). A breach can 
cause the TSPs’ active component to degrade, which occurs at 
varying rates dependent on the TSP, the temperature it’s exposed 
to and the length of exposure. TSP degradation means that the 
active components are broken down and no longer able to produce 
a desired outcome (Galazka et al, 1998); this is known as a cold 
chain excursion and the product must be destroyed (Cold Chain 
Breaches, 2022). On occasion a cold chain failure can occur, which 
is when an excursion has not been identi�ed and a degraded TSP is 
administered to the consumer. 

Each section of the cold chain has protocol in place to ensure the 
optimal temperature window is maintained and provides actions to 
follow if a breach occurs. CCHV’s cold chain management protocol is 
outlined in the Annual Cold Chain Record in Appendix A.

Figure 3.
Cold Chain Overview

MANUFACTURE

DISTRIBUTION CENTRE

REGIONAL HOSPITAL

HEALTH CENTRE

CONSUMER

WARD

The scope of the 
Cold Chain – Quality Improvement 
project is limited to cold chain 
storage of TSPs in pharmaceutical 
refrigerators located in 
preparation rooms in hospital 
wards. Figure 3 speci�es this 
scope in relation to the wider cold 
chain.  
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The Cold Chain – Quality Improvement project is the �rst project 
developed under the collaborative ‘Individual Access Agreement’ 
between CoCA and CCHV. The project subject matter was identi�ed 
by Richie Perry: Improvement and Innovation Manager, CCHV, 
and supported by Lynette Collis: Cold Chain Lead of the Quality 
Improvement & Patient Safety Directorate, CCHV. The nature of the 
project, its range, and opportunities for collaboration with design 
were discussed and agreed upon with Rodney Adank: Associate 
Professor Industrial Design, and Jason Mitchell: Senior Lecturer 
Design, CoCA.

Consequently, the Cold Chain – Quality Improvement project has 
been a means to familiarise organisations, individuals participating 
within them, the organisational culture, and structures that each 
has in place or are required. It has provided a foundation to build a 
productive ongoing relationship for future projects between these 
two parties.

The Cold Chain – Quality Improvement project aims to improve 
the reliability of TSP ef�cacy and management in order to reduce 
cold chain breaches, excursions and failures, as these are costly in 
both time and money for hospitals. CCHV’s annual report (2018) 
shows that approximately $4,000 NZD worth of temperature 
sensitive pharmaceuticals (TSPs) are destroyed every month in this 
district due to cold chain excursions. CCHV perform regular cold 
chain audits to inform and monitor change ideas that may improve 
management and therefore ef�cacy of TSPs. These change ideas 
have traditionally been targeted at processes and procedures 
conducted by staff. 

1.2 PROJECT AIM

 1.3  RESEARCH OBJECTIVES

This design research seeks to develop expertise in explorative 
design research methods and their applicability to multiple 
disciplinary design and health teams operating within hospital 
environments. The following questions are being asked of this 
project:

A review of a range of approaches commonly used in 
early-stage innovation will be undertaken to identify methods and 
combinations of methods suitable for the hospital environment. 
Selected approaches and design collateral will be trialed within the 
Cold Chain – Quality Improvement project. 

How can a combination of design 
research methods be used to strategise 
communication across a design team, 
stakeholder communities, and end users 
to improve the subsequent focus of design 
activities? 

What provision of design collateral would 
provide a rich creative experience to 
participants in this design process? 

What designs result from creative practice 
informed by this strategy, and how would 
they be valued? 

+
+
+
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1.4      SCOPE OF RESEARCH

The scope of this research is to:

As depicted below this Master of 
Design’s research contributes to a 
portion of the Cold Chain – Quality 
Improvement project’s ongoing 
development.

Build on early concepts 
focused on achieving required 
cold chain spacing of vaccines 

and refrigerated medicines, 
and the elimination of thermal 

bridging, along with the 
managed location of data 

loggers used in monitoring 
internal fridge temperatures

+
Implement design research 
methods and activities that 

develop de�nition and detail 
of design solutions, and 

functional prototypes for a pilot 
trial

Analyse and implement a 
range of design methods to 

increase effective collaborative 
communications and 

understanding of stakeholder 
contributions

+ + + + +
Critically re�ect on the 

successes and limitations of 
the pilot trial

Facilitate re�ection of 
co-design activities for 

effective design and health 
collaborations informed by a 

pilot trial

Recommend further design 
re�nements prior to broader 

hospital trials
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Figure 4.
Cold Chain - Quality Improvement 
Project Overview
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Figure 5. 
Multiple Disciplinary Team Collaboration
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2.1 NEW ZELAND’S HEALTH SYSTEM

As of July 2022, New Zealand is undergoing a national health 
reform. This reform is a result of an independent audit of New 
Zealand’s health and disability services, commissioned by the 
government. As stated in Our Health and Disability System (2021) 
released by The Department of the Prime Minister and Cabinet, the 
audit �ndings indicated that the health care system is struggling, 
and will continue to struggle with heightening patient demand, an 
increasingly ageing population, and the burden of chronic disease.  

New Zealand’s future vision of healthcare practice places increasing 
emphasis on proactive holistic health and less on Western reactive 
reductionist care that has been traditionally institutionalised in New 
Zealand hospitals (Chamberlain & Craig, 2017). This paradigm shift 
is mirrored in the health reform hybridising the “overly complex 
and fragmented” (Our Health and Disability System, 2021, p.1) 
health system constituted of 20 geographically determined district 
health boards into two national entities: Te Aka Whai Ora/M�ori 
Health Authority and Te Whatu Ora/Health New Zealand. The 
centralisation of these entities intends to synthesise processes 
to streamline Pae Ora/Healthy Futures by accentuating and 
integrating the voice of stakeholders in the system, driven by �ve 
pillars: equity, partnership, sustainability, person and whanau 
centred care and excellence (Our Health and Disability System, 
2021).

The necessity to have collaborative symbiotic relationships in 
shaping the future of New Zealand’s health system was notably 
discussed in the New Zealand Health Strategy: Future Direction 
(2016) and New Zealand Health Research Strategy 2017-2027 
(2017). These reports stated the need to adopt new ways of 
thinking to improve health services, emphasising the need for 
creativity, collaboration, and lateral thinking in shaping the future 
health system. 

A situation that was forecast almost forty years earlier by Schön 
(1983) who commented on the crisis of con�dence in professional 
knowledge as indicated below.

As physicians have turned their attention from 
traditional images of medical practice to the 
predicament of the larger health care system, 
they have come to see the larger system 
as a “tangled web” that traditional medical 
knowledge and skill cannot untangle 

(p.14).

““
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The value of co-design has been recognised 
and explored increasingly in the health sector 
as it shows promise as a more “effective, 
democratic or innovative alternative to 
conventional approaches” (Blomkamp, 2018).
 
Healthcare systems are complex 
environments managing individualised care 
for patients through community-based 
support, specialists and medical facilities 
connecting hundreds of unique journeys 
through a web of expertise (Shepley & 
Watson, 2013). The cold chain is one of 
these multi-layered systems within the 
health environment relying on a range of 
products, participants, experts, processes 
and procedures to achieve satisfactory levels 
of performance. 

Co-design is often recommended for 
addressing problems in a complex 
system because of its strong emphasis on 
collaboration among team members from 
multiple disciplines (Blomkamp, 2018; 
Eisenhardt et al., 2016, as cited in Heiss & 
Kokshagina, 2021). Heiss and Kokshagina 
(2021) discuss the necessity of sharing 
information across disciplinary boundaries, 
as it stimulates an increased volume of 
opportunities to explore and address a 
challenge. In extension, van der Bijl-Brouwer 
(2019) recommends that complex issues 
require “knowledge �ows” (p. 2) as opposed 
to individualised expertise, advocating for a 
reframing of how we understand “work” and 
“practice” to develop a sense of comfort in 
the state of being a beginner that comes with 
continuous learning.

However, despite the volume of literature 
discussing the strengths and applications 
of co-design, a succinct de�nition of this 
practice remains unresolved (Slattery, 
2020; Toko King, 2020). The nuances in the 

language of co-design discussions make it 
challenging to navigate the literature and 
provide effective critique of the method 
(Blomkamp, 2018).

Research de�ning co-design tends to be in 
agreement that the “design” aspect of this 
method refers to the implementation of a 
design process (Sanders & Stappers, 2008; 
Freire & Sangiori, 2010 as cited in Toko 
King, 2020; Kimbell, 2015; Britton, 2019; 
Zamenopoulos & Alexiou, 2018; Blomkamp, 
2018; Thabrew et al., 2018). 

The differentiation lies in the “co” aspect in 
co-design. Sanders and Stappers (2008) and 
Toko King (2020) specify that a co-design 
process requires the multiple disciplinary 
collaboration between participants with 
design expertise and with non-design 
expertise. In a design and non-design 
collaboration the designer can ensure the 
design process is implemented meaningfully 
and productively and the non-designer 
provides specialist contextual insights.

Freire and Sangiorgi (2010) as cited in Toko 
King (2020), Kimbell (2015) and Slattery et al. 
(2020) insist that the “co” aspect of co-design 
must include end users and stakeholder 
communities in the design process, as 
experts of their personal experiences. 
Interestingly, there is little emphasis from 
these authors on multiple disciplinary 
collaboration challenging Sanders and 
Stappers (2008) and Toko King (2020) that 
designers are embedded in co-design. 

This research draws on both co-design 
narratives by utilising the participation of 
design expertise and non-design expertise 
from end users and stake holder communities 
in a co-design process.

2.2 CO-DESIGN

Furthermore, the discussion becomes 
increasingly convoluted as to “how” to 
practice co-design. The key characteristics of 
co-design are its ability to be collaboratively 
crafted by a multiple disciplinary team to 
serve their unique requirements. As a result 
of this adaptability it can be dif�cult to de�ne 
what does and does not classify as co-design. 
Sanders and Stappers (2008) discussion and 
Britton’s (2019) insistence that co-design 
occurs across a spectrum of collaboration 
provides a means to connect the variability of 
co-design. 

The de�nition of co-design that is most 
relevant to this study primarily is;  

 ...the essence of co-design lies less in 
its attachment to a speci�c ‘phase’ of 
a process...than in its recognition of 
shared agency or collaboration between 
those involved in the initial and on-going 
con�guration of the service... 

(Britton, 2017, p.36)
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The spectrum of collaboration represents 
the amount of in�uence non-design 
expertise has in the design process, 
positioning along this spectrum is de�ned 
by the manner of engagement within a 
multiple disciplinary team. This spectrum 
evolves respectively from each team 
member contributing their disciplinary 
expertise at predetermined phases in a 
project to achieve a set goal, toward the 
abolition of disciplinary boundaries and 
unhindered knowledge sharing to de�ne 
and achieve a shared process and goal (Choi 
and Pak, 2006; van der Bijl-Brouwer, 2019).

The commonly recognised modes of 
multiple disciplinary teamwork are: 
multidisciplinary, crossdisciplinary, 
interdisciplinary and transdisciplinary. A 
consistent de�nition of and differentiation 
between these terms is not present across 
the literature, with the terms often being 
used interchangeably (Choi & Pak, 2006). 
However, Figure 6 draws on the research 
of Choi and Pak (2006), Alexander Refsum 
Jensenius (2012) and Jo Bailey (2019) to 
visualise and articulate the spectrum of 
multiple disciplinary collaboration.

2.3 A SPECTRUM OF COLLABORATION

Figure 6.
The Spectrum of Collaboration

MULTIDISCIPLINARY

A project is passed through multiple 
disciplines where their expertise is 
contributed at predetermined phases or 
tasks to achieve a set goal

INTERDISCIPLINARY

A project team shares and synthesises 
processes and expertise across 
disciplines to achieve a shared goal, 
beginning to build new knowledge

TRANSDISCIPLINARY

A project team of multiple disciplines 
abolish disciplinary boundaries and 
practice unhindered knowledge sharing 
to de�ne and achieve a shared process 
and goal

CROSSDISCIPLINARY

A project team of multiple disciplines 
shares and draws upon a mix of 
disciplinary knowledge to achieve a 
shared goal
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Depending  on a project’s scope and objectives, a degree of 
collaboration on the spectrum should be strategised, with careful 
attention paid to the selection of team members as this signi�cantly 
and directly impacts the quality of collaboration (Choi & Pak, 2017).
 
In complex health systems with a signi�cant number of 
stakeholders and users, a project will often impact a range of 
communities and professional disciplines. In improvement and 
innovation projects where this is the case, the project team 
should aspire to position themselves further along the spectrum 
of collaboration to encourage the development of new ways of 
thinking that the New Zealand Health Strategy: Future Direction 
(2016) and New Zealand Health Research Strategy 2017-2027 
(2017) state is essential to shape the future of healthcare. As 
Choi and Pak (2017) discuss one of the major contributors to the 
success of a multiple disciplinary collaboration is having suf�cient 
time to meaningfully and productively collaborate, something 
New Zealand’s healthcare staff don’t tend to have (Our Health and 
Disability System, 2021; Reay et al., 2021). 

The Cold Chain – Quality Improvement project moved through 
each stage of the spectrum of collaboration as the research shared 
by CoCA and CCHV progressed and over time a team culture 
evolved that fosters trust and knowledge �ows. In the early stages 
it presented as multidisciplinary, as design and health disciplinary 
experts recognised that collaboratively their shared perspectives 
could enable cold chain innovation. 

The foundational engagements, such as initial scoping and 
relationship building activities moved the collaboration into 
crossdisciplinarity as knowledge �ows were established.
As the project advanced, workshops and continual communication 
synthesised processes and expertise to develop shared ownership 
of knowledge, concepts, and ideas, moving the team into 
interdisciplinarity. 

The latter development of this collaborative project has seen a 
position established within Te Whatu Ora: Capital, Coast and 
Hutt Valley’s Improvement and Innovation Team committed to 
the integration of design expertise in the progression of the Cold 
Chain – Quality Improvement project. This is the position I held and 
signi�es a move to transdisciplinary engagement. 
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It is commonly perceived that design and 
health as disciplines are polar opposites, 
the former considered creative, lateral 
thinking and disruptive, the latter pragmatic, 
linear and risk-adverse (Craig et al., 2019; 
Driver et al., 2011). This is also evident in 
the way that health and design may view 
each other. This thought paradigm has the 
potential to limit engagement and trust 
between the disciplines and so requires 
careful unpacking and acknowledgement of 
expertise, culture and practice (Driver et al., 
2011). 

The reality is, however, that design and 
health disciplines are connected through 
aligned people-centric approaches and 
values (Crowe et al., 2022). Both disciplines 
examine and explore evidence and 
observation, using a specialised skillset. This 
informs the delivery of an interventionist 
service that is adaptable and customisable 
to individual requirements and a rapidly 
evolving professional practice (Rowe et al., 
2020). This bonded value underpins the 
foundations and goal for any given project. 

There is rich potential for collaboration 
between the disciplines as their respective 
approaches complement one another 
(Crowe et al., 2022; Rowe et al., 2020). 

2.4 DESIGN AND HEALTH AS 
COMPLEMENTARY DISCIPLINES

Figure 7.
Health Discipline Polar Chart

As visualised in Figure 7 health research predominantly utilises 
quantitative research to identify a need for intervention and 
measure its success. 

Taking a positivist approach, health research tends to be deductive 
looking for solutions that are either true or false in nature (Arghode, 
2012), utilising only veri�able data to produce objective results. 
Quantitative research enables control and precision, returning 
veri�able data that is black and white. A strength of this method 
for health environments is that they are typically data rich, making 
data very accessible, reliable, and current. However, quantitative 
research has a very limited ability to address the “human-factor” 
such as personal beliefs, experiences, and motivations. 

The author’s interpretation of health research is visualised on a 
scale of minimal to maximal investment into a given approach 
shown in Figure 7 below.

C
O

N
T

E
X

T 
R

E
V

IE
W

C
H

A
P

T
E

R
   

  0
2

+

+

+

+

+ +

+

+

POSITIVIST

INTERPRETIVIST

QUALITATIVE 
RESEARCH

QUANTITATIVE 
RESEARCH

LINEAR 
THINKING

SYSTEM 
CENTRED

HUMAN 
CENTRED

LATERAL 
THINKING



33

D
es

ig
n,

 H
ea

lth
 a

nd
 In

no
va

tio
n

C
o-

de
si

gn
 fo

r 
im

pr
ov

ed
 c

ol
d 

ch
ai

n 
co

m
pl

ia
nc

e

Design research predominantly utilises qualitative research to 
explore user journeys and perspectives to identify the need for an 
intervention and measure its success. Leaning into interpretivism, 
design research works to unpack subjective meanings that 
people bring to situations, addressing the grey areas quantitative 
data doesn’t (Arghode, 2012), see Figure 8. The subjectivity 
of qualitative research can be viewed as a limitation, as the 
researcher’s interpretation de�nes the insights gathered. 
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Figure 8.
Design Discipline Polar Chart

A collaboration between the two disciplines expands the breadth of 
research expertise across both quantitative and qualitative methods 
as shown in Figure 9. As each discipline’s traditional approaches are 
grounded in the same human-centred values a multiple disciplinary 
team can strategically implement quantitative or qualitative 
processes determined by how to best meet the needs of the project 
and stakeholder community.
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In the health context quality improvement 
projects are typically addressed using the 
Model for Improvement framework (MFI) 
and Plan, Do, Study, Act (PDSA) cycles 
shown in Figure 10.

In response to the growing complexity of 
health environments and networks these 
methods are purposefully designed to 
analyse and unpack systems (Crowe et al., 
2022). MFI and PDSA instruct an iterative 
series of interventions, where the impact of 
each intervention is quanti�able (Langley et 
al., 2009).

PLANACT

What are we trying 
to accomplish?

How will we know 
a change is an 
improvement?

What changes 
can we make that 

will result in an 
improvement?

GOAL

MEASURE

IDEAS

STUDY DO

2.4a FRAMEWORKS

Figure 10.
Model for Improvement & PDSA cycles 

Note . Adapted from “The improvement guide: Practical 
approach to enhancing organizational performance, 2nd 
Edition,” Langley et al., 24, Copyright 2009 with permission 
from John Wiley and Sons.

Complementary to this, design thinking 
is purposefully designed to analyse and 
unpack the human perspective within a 
system (Crowe et al., 2022). However, 
design research is notoriously non-linear, 
which is a characteristic that Raposo et 
al. (2022) suggest can be alienating to 
non-designers wishing to engage in a 
design process. Over time the necessity 
for designers and non-designers to 
collaborate to tackle wicked problems has 
continued to increase, with the deepening 
interconnectedness of systems. Therefore, 
designers must master the development of 
a product and a contextual understanding 
of the system it is housed within (Raposo et 
al., 2022). As such, the demysti�cation and 
clari�cation of the design process to non-
designers has become vital. 

Several models have been developed 
to represent the design process. In this 
research the Double Diamond model has 
been selected for its widely accepted and 
accessible depiction of the design process 
(Ball, 2019). Shown in Figure 11 the Double 
Diamond model depicts the process as a 
series of divergent and convergent thinking 
labelled Discover, De�ne, Develop and 
Deliver. 
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Double Diamond

Note . Adapted from Design Council, n.d.
CC BY 4.0



The bene�t of the Double Diamond model is its 
non-prescriptive simplicity (Raposo et al., 2022). It is 
a palatable externalisation of a design process which 
suggests to designers and non-designers alike where 
they are positioned in their journey and what their 
current objective is. However, the design journey 
is largely unde�ned. Leaning into Schön’s theory 
of Re�ective Practice (1983), multiple disciplinary 
teams must critically re�ect on their implementation 
of methods to de�ne their path forward. This 
re�ection and discussion can bring together a shared 
understanding for collaboration throughout the 
process.

Crowe et al. (2022) recognised that the Double 
Diamond and MFI are grounded in the same 
principles but designed to address different 
aspects of an overall experience. Recognising how 
the frameworks complement one another they 
developed a hybridised model shown in Figure 12. 
This hybridised model serves less as a functional tool 
to shape a process than it does a bridge to unify the 
two disciplines. This allows each discipline to view 
the framework of the other in relation to their existing 
paradigm. 

A tremendous opportunity exists 
to further enhance contemporary 
healthcare improvement efforts 
by integrating the human-centred 
methods of design thinking

(Crowe et al., 2022, p. 70)
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What changes can we 
make that will result in 

improvement?
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a change is an 
improvement?

What are we trying to 
accomplish?
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“ “

Figure 12.
Integrated Double Diamond and Model for 
Improvement

Note: Adapted from “To improve quality, leverage design,” 
Crowe et al., 31, 71, 2022 CC BY-NC with permission from BMJ 
Publishing Group Ltd.
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2.4b CASE STUDIES: COLLABORATIVE IMPROVEMENT PROJECTS

CASE STUDY ONE
Integrated Co-design: 
A model for co-designing with multiple 
stakeholder groups from the ‘fuzzy’ front end 
to beyond project delivery

Kerr et al., 2022

The Kerr et al. (2022) designed inclusionED is a digital platform 
for the Australian education system designed to support diverse 
learners and their teachers, funded by the Australian Government. 
The design research team collaborated with stakeholder 
communities including students with Autism Spectrum Disorder 
(ASD), their parents and teachers in varying frequencies throughout 
the project to gather a collection of insights on user-experiences, 
perspectives, and values to inform the design process and 
outcomes. Participants were selected through the researchers’ 
existing networks and a range of methods were implemented, 
including co-design workshops, concept critiques and user testing. 

From this project Kerr et al. (2022) extrapolated an ‘Integrated Co-
Design Concept Model’ for application to future co-design projects. 
Figure 13 is an adaptation of this model. 

The hybridised model shows that the MFI has particular emphasis 
on the iterative development of a particular solution. Most of the 
project’s time and energy is spent in the second diamond – develop 
and deliver. The Double Diamond of design thinking helps health 
care practitioners to take a step back and invest time in exploring 
and researching the context, users and existing technology that 
could improve the situation before de�ning and implementing 
PDSA cycles. 
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When applied together, they can 
be complementary and synergistic, 

creating balance between 
clinical and process goals and 

human emotions, forces that are 
commonly in tension in healthcare.

(Crowe et al., 2022, p. 71)

““

Figure 13.
Integrated Co-Design Model

Note . Adapted from Kerr et al., (2022). Integrated 
co-design. International Journal of Design.
CC BY 4.0
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required in the ‘behind the scenes’ aspects of co-design, 
introducing a pre-design phase into the framework termed “Design 
for Co-Design”. 

This case study successfully demonstrates the bene�ts of 
integrating end users and stakeholders across the design process, 
particularly how each method within a design process in�uence and 
enriches the following steps and consequently the overall design 
outcome.

For example, during a co-design workshop attended by students 
with ASD researchers identi�ed a strong preference toward the 
disuse of language that directly referred to autism. This insight 
shaped the framing and language used in subsequent co-design 
methods, to create a positive collaborative environment and 
ultimately a design outcome that presented a positive experience 
for the communities it served. 

Additionally, in workshops attended by parents and teachers of 
students with ASD the participants identi�ed that teachers were 
required to meet the needs of a wide range of diverse learners, not 
solely ASD. Therefore, the tool could bene�t a wider stakeholder 
community than initially anticipated. As a response to this the 
language used in the research, development and �nal design 
of inclusionED was broadened to re�ect the diversity in this 
community. 

After incorporating stakeholder insights, a prototype was 
developed and presented at two inclusive education forums for 
feedback. The positive feedback served as design validation and 
thus inclusionED has been launched and is now an active online 
tool for educators in Australia, USA, UK, India, and China. 

Two characteristics of successful co-design are knowledge 
�ows and shared ownership of a process (Bijl-Brouwer, 2019). 
Therefore, a limitation of this case study’s co-design process 
is the isolated engagements between design researchers and 
stakeholders. It would be valuable for the design researchers to 
make an active effort to address and dismantle the traditional 
researcher-subject hierarchy to establish meaningful relationships 
with the participants. This would be valuable as it would empower 
the participants to take an honest and active role in shaping the 
research, reducing the social complexities that may result in 
participants saying what they think should be said. 

Figure 14.
The Neo Project Co-Design Model

CASE STUDY TWO
Patient Involvement 2.0: 
Experience-based co-design supported by 
action research

Gustavsson + Anderson, 2019

Gustavsson and Andersson (2019) facilitated a co-design 
project that aimed to improve the experience of paediatric care 
in a Swedish Hospital, namely, the neo project. The co-design 
process was facilitated by a researcher with midwifery experience, 
who gathered and analysed empirical material from a variety of 
stakeholder communities. These included nurses, midwives and 
nursing assistants from maternity, delivery, and neonatal wards and 
�ve parents with experience delivering in the hospital and having a 
child in neonatal care. 

The neo project prioritised shared ownership of the process and 
outcomes by encouraging adaptive roles and re�ective thinking 
across all stakeholders. 

Interestingly, the researcher found that their role as facilitator 
caused the participants to view them as an outsider to the 
process, whose role is to provide process guidance as opposed 
to disciplinary speci�c insight, despite the researcher’s extensive 
experience in midwifery care. 

The process implemented four methods depicted in Figure 14.
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This project exempli�es the hybridised 
Double Diamond and MFI process, through 
its use of PDSA cycles to trial and re�ne 
ideas generated in the “discover and de�ne” 
phases. 

A notable characteristic of the neo project’s 
process is it’s utilisation of re�ective 
thinking. Phases of focused re�ection 
were used as a tool to analyse and inform 
the co-design process allowing it to be 
responsive and adaptable to insights 
from the diverse range of participants. As 
the project’s outcomes were not de�ned 
at the commencement, the solutions 
evolved through collaboration across the 
various stakeholder participants producing 
outcomes that were in response to a 
genuine need.

A strength of this project is the diversity 
of stakeholders, representing many 
perspectives from both professional 
practice and consumer engagement. 
However, while the variety of opinions 
and personal experiences with paediatric 
care systems enriches the process it also 
poses a challenge. Innovation is driven by 
lateral thinking and often familiarity and 
lived experience with a system makes it 
dif�cult to think openly and broadly about 
improvement opportunities (NHS England, 
n.d). 

The outcomes of the neo project were 
improved beds for partners, free coffee on 
the maternity ward, extra training for staff, 
an improved help alarm, and implementing 
cross ward meetings (Gustavsson, 2014).
It may have been bene�cial to introduce 
outside perspectives, such as those of 
designers, to facilitate innovative, lateral 
thinking. The introduction of design 
expertise particularly in the “discover” phase 
may have helped to challenge existing 
assumptions and modes of thought to 
stimulate idealistic future focused ideation.

2.5 CHALLENGES OF CO-DESIGN

Health contexts, particularly hospitals, are uniquely complex 
environments, constituted of large, ad-hoc, revolving teams with 
geographical dispersion (O’Leary et al., 2012), which designers 
tend to underestimate (Reay et al., 2021). Consequently, co-design 
within a complex system comes with challenges. 

Practically, it is found that challenges lie within the variance in 
regulation across and within health entities (Nakarada-Kordic et al., 
2021). Reay et al. (2017) discuss how a lack of resourcing and the 
unpredictability of workloads for healthcare practitioners can slow 
down the design process, as well as add challenges when engaging 
with consumers. These challenges of consistent engagement can 
prolong a design process and cause challenges in generating a 
high-quality design outcome (Donetto et al., 2015).

Due to the dynamicity of health care teams, a characteristic that 
should be noted by designers is hierarchy (Ní Shé & Harrison, 
2021). As health practitioners often work across multiple disciplines 
in health contexts, for example one patient may have a nurse, 
a doctor, a dietician, and a physiotherapist to support them, 
hierarchies are commonly at play (O’Leary et al, 2012).

Generally, Nakarada-Kordic et al. (2021) observed how 
differences in disciplinary values, priorities, intentions, methods 
and frameworks can cause tension between health and design 
disciplines. For example, the time invested in co-design often 
doesn’t align with traditional work plans and key performance 
indicators (van der Bijl-Brouwer, 2019), because most of the work 
goes on behind the scenes and time investment is required to build 
authentic relationships (Ní Shé & Harrison, 2021). This barrier can 
inhibit the richness of a co-design team as designers may �nd 
themselves having to prove the value of the process (Nakarada-
Kordic et al., 2021).

A traditional health research paradigm of evidence-based practice 
considers experimental design and the randomised controlled 
trial to be paramount (Chamberlain & Craig, 2017) with little 
consideration of lateral methods, and qualitative trials that design 
processes lend themselves to. These fundamentally different 
approaches cause health and design disciplines to create box 
de�nitions for one another (Chamberlain and Craig, 2017). This 
is exempli�ed by Driver et al . (2011) who conducted three case 
studies of collaborations between industrial designers and 
scientists at a UK university. Overall, Driver et al. (2011) found that 
scientists viewed designers as a service only required in the �nal 
stages of a project to “tart it up ” (p. 9), as opposed to a collaborator.  
This insular mode of thought inhibits problem solving (Verkerke et 
al., 2013) and is a signi�cant barrier to realising the potential power 
of health and design collaboration (Chamberlain & Craig, 2017). 

These practical and cultural factors all contribute to a reduced 
quality of communication across a co-design team and requires 
deliberate thought to navigate. 
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UNDERSTANDING 
PSYCHOSOCIAL 

CONTEXTS

BUILDING 
CONNECTIVITY

BUILDING 
CAPABILITY

Figure 15.
Design for Health Framework

Nakarada-Kordic et al. (2021) uses the 
Design for Health (D4H) framework 
to illustrate how teams can engage in 
mutually bene�cial, productive, creative 
and engaging co-design processes 
within design and health disciplines. This 
framework consists of three fundamental 
objectives: understanding psychosocial 
contexts, building connectivity and building 
capability, shown in Figure 15. This 
framework is interwoven with the spectrum 
of collaboration and with the achievement 
of each objective, a team can move 
through cross, inter and transdisciplinary 
collaboration.  

Much of the co-design process is invisible 
and based on building relationships (Ní Shé 
& Harrison, 2021) therefore, at the outset 
of a co-design project it is essential to 
establish an understanding of psychosocial 
contexts across disciplines. This phase is the 
foundation work that supports the building 
of a successful co-design project, and 
it’s important to clarify that all parties see 
bene�t and opportunity in the collaboration. 
Co-design requires self-re�ection to 
unpack personal assumptions, paradigms 
and contexts before communicating this 
transparently to the team. This foreshadows 
the vulnerability and risk required to shape 
new ways of working to produce innovative 
and creative outcomes.  Expressing 
differences within the team allows members 
to then laterally explore, critique and 
rede�ne the context and existing knowledge 
in order to create a shared understanding 
of perspective and language (Ní Shé & 
Harrison, 2021).

Building connectivity stems from 
understanding psychosocial contexts. In this 
phase, co-design teams collectively de�ne 
a shared goal, values and vision and begin 
building towards it. Revolving roles in the 
process allow members to explore different 
disciplinary methods shaping an enrichened 
creative experience. It is often a designer’s 
role to facilitate creative engagement by 
building the scaffolds for other disciplines 
to express their creativity (Chamberlain & 
Craig, 2017). Ní Shé and Harrison (2021) 
suggest that throughout this phase and 
into phase three, building capability and 
continuous re�ective conversation within 
the team is bene�cial. The �exible nature of 
co-design means that that these re�ective 
conversations allow team members to 
critique the contribution methods achieving 
the shared goal, to inform the most effective 
and productive way forward, tailored to 
the strengths of the team and needs of the 
project (Schön, 1983: Donetto et al., 2015).  

A practical tool to build capability is having 
a “champion”, a term commonly used in 
product development and hospital contexts, 
which refers to someone who supports 
and pushes for the implementation and 
successes of a project. In the context of 
co-design and health it is important to have 
a champion who is currently practicing in 
the environment the team is designing for; 
this acts as a bridge of trust and facilitates 
engagement with other stakeholders 
(O’Leary et al., 2012; Shepley & Watson, 
2013).
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The following section explores two co-design 
toolkits designed to strategise and improve the 
quality of communication across a design team and 
stakeholder communities. 

The “Initiate. Collaborate” practical toolkit 
is informed by the D4H framework and 
is designed to assist co-design teams to 
achieve transdisciplinarity by embodying the 
three pillars of the D4H framework. “Initiate. 
Collaborate” is a gami�ed workshop where 
a deck of cards facilitates the development 
of a shared agreement of how the team 
will collaborate. This journey is visualised 
by displaying the completed cards on the 
provided mapping poster. 

The strength of this tool is the externalised 
facilitation through the game which allows 
all team members to play an equal role in 
shaping the expectations for collaboration. 
A game format was selected as it doesn’t 
assume existing knowledge or experience, 
placing participants from varying disciplines 
on a level playing �eld. As the game 
progresses participants share disciplinary 
speci�c knowledge to build a shared 
resource. 

The toolkit was iteratively developed 
within the project team, tested through 
various hypothetical situations, and trialled 
engagement with different users and 
personality types as they tested how the 
game could manage and direct the creative 
�ow with different personality types.  

2.6a CASE STUDIES: CO-DESIGN TOOLKITS

CASE STUDY ONE

Initiate. Collaborate: 
A design for health collaboration toolkit

Reay et al., 2021

Figure 16.
Initiate. Collaborate Cards

Note . From “Initiate.collaborate. Design for health 
collaboration toolkit” by Reay et al., 2021, Design for 
Health, 5(3), 307 (DOI 10.1080/24735132.2022.2045091). 
Copyright 2021 with permission from Elsevier.

Figure 17.
Initiate. Collaborate Poster

Note . From “Initiate.collaborate. Design for health 
collaboration toolkit” by Reay et al., 2021, Design for 
Health, 5(3), 307 (DOI 10.1080/24735132.2022.2045091). 
Copyright 2021 with permission from Elsevier.

Design researchers Heiss and Kokshagina 
(2021) developed a tactile toolkit for co-
design workshops to improve the quality 
of communication in multiple disciplinary 
teams. This toolkit addresses establishing 
a common language, challenging social 
hierarchies and having equal opportunities in 
decision making. 

The participants in this co-design workshop 
comprise of stakeholders including clinicians, 
allied health workers, social support working 
and existing consumers. The facilitator and 
observer roles are occupied by designers. 
The toolkit is to be used on a papered table 
and consists of a variety of mobile coloured 
tiles. Each variety of tile corresponds to a 
prompt, these include, goals, roadblocks, 
workarounds, pathways or moments of 
empathy. 

In the co-design workshop, interdisciplinary 
teams of 4-5, are provided with a persona. 
Through the shared examination and 
discussion of this persona the teams 
establish a goal. Using the aforementioned 
tiles, a map is built to achieve this goal 
informed by the participants’ disciplinary 
insights.

The Tactile Co-Design Toolkit also fosters 
iterative development of the journey, 
allowing unresolved ideas to hold space and 
relationships within the journey to evolve 
as more information is shared. As teams 
continue to work through the co-design 
toolkit and their collaborative vision becomes 
more de�ned and clear they can revise how 
they’ve de�ned an object to align with their 
desired vision more effectively. 

Interestingly, not only does the toolkit 
facilitate co-design but the toolkit itself is 
co-designed. The comparative case study 
of the implementation of this tactile toolkit 
in co-design workshops from 2015-2019 
compares the strengths and weaknesses in 
the iterative development. A re�ection on the 
outcome’s quality is measured both through 
observations by designated designers as 
well as through structured feedback from 
participants.

CASE STUDY TWO

Tactile co-design tools for complex 
interdisciplinary problem exploration in 
healthcare settings

Heiss + Kokshagina, 2021
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Figure 18.
Tactile Co-Design Toolkit Components

Note . From “Tactile co-design tools for complex 
interdisciplinary problem exploration in healthcare 
settings,” by Heiss, L., & Kokshagina, O, 2021, Design 
Studies, 5(3), 9 (DOI 10.1016/j.destud.2021.101030). 
Copyright 2021 with permission from Elsevier.

Figure 19.
Tactile Co-Design Toolkit in use

Note . From “Tactile co-design tools for complex 
interdisciplinary problem exploration in healthcare 
settings,” by Heiss, L., & Kokshagina, O, 2021, Design 
Studies, 5(3), 15 (10.1016/j.destud.2021.101030. 
Copyright 2021 with permission from Elsevier.
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Initiate. Collaborate (Reay et al., 2021) and the Tactile Co-Design 
Toolkit (Heiss & Kokshagina, 2021) require collaboration from 
the outset of the exercise, providing participants with prompts 
to discuss and create their own de�nitions and objectives. This 
encourages knowledge �ow as a foundation, allowing participants 
to gather insights into each other’s perspectives and expertise to 
unpack their psychosocial contexts. This strategy exempli�es the 
strengths of establishing a uni�ed goal at the outset to improve 
the quality of communication between stakeholders in sequential 
phases. 

Notably, both toolkits draw on the principles of tactility to facilitate 
externalisation, each utilising an object, whether it be a card or a 
tile, as a tool for participants to apply a meaning to. This process 
moves the ownership of an idea away from the individual and to the 
collective, reducing the in�uence of social hierarchies and personal 
attachments. 

The act of building and de�ning is prevalent in both Initiate. 
Collaborate and the Tactile Co-Design Toolkit and is an innately 
creative process, demonstrating the ability of non-design 
participants to contribute to a design process meaningfully and 
actively. This helps to challenge and unpack thought paradigms and 
build con�dence in engaging across disciplinary boundaries.

Although both of these toolkits are centred on understanding 
psychosocial contexts across disciplines, it is important to note the 
variation between toolkits in what is required of the participants 
to achieve this. The differences in exercises exemplify that there is 
no “one-size-�ts-all” tool that is applicable for all co-design teams. 
These toolkits are to be utilised and strategised by each team, 
with thought paid to the best way of working for their disciplinary 
experiences, personalities, and modes of knowledge sharing. 

The semi-continuous adaptation and development of the toolkits 
aligns with Schön’s (1994) re�ection in action model and allows 
�uidity in the toolkit to be tailored to best support a given team. 

CASE STUDY SYNTHESIS In my contextual research, I have found clear value in integrating 
designers and design thinking into co-design for shaping the 
future of healthcare systems. However, there is much variation in 
the role of the designer in a co-design process across the cases 
studied. I am interested in exploring how to navigate the balance 
of facilitation and contribution, through facilitating a creative co-
design process with non-designers and contributing disciplinary 
expertise. 

The emphasis throughout the literature on the importance of 
trust, understanding and communication between individuals 
and disciplines in co-design projects and the subsequent positive 
impact this nurtures bring a human-centred perspective to the 
research design. As the Cold Chain – Quality Improvement project 
is the �rst project developed under the collaborative ‘Individual 
Access Agreement’ between CoCA and CCHV, this will be an aspect 
of signi�cant bene�t for both parties and will require intentional 
thought and time investment. 

I expect that as the Cold Chain – Quality Improvement project 
develops, the role I play as an industrial designer and the methods 
put in place by the team to facilitate creating a trusting, safe, 
collaborative environment between disciplines will allow the team 
to identify and discuss any misnomers, preconceived attitudes 
or ideas about the other discipline. These discussions may help 
to reframe thought paradigms and demystify the other discipline 
and their processes, facilitating knowledge �ows and building 
con�dence in the teams’ ability to implement methods and 
processes that are traditionally found in the other. 

Personally, as an industrial designer with limited experience 
working in a health context I am eager to discover what challenges 
and opportunities arise in this collaboration, what methods facilitate 
effective communication across disciplines and produce insights 
and experiences which are rich and valuable to the progression 
of the Cold Chain – Quality Improvement project and the team. I 
am curious as to how the designer’s perspective will in�uence the 
project’s development, challenging existing thought paradigms 
and perhaps catalyse potential outcomes. Furthermore, as the Cold 
Chain – Quality Improvement project progresses I am interested to 
assess if there are challenges that can be predicted in co-design 
projects with health and design, that have been identi�ed in this 
context review or if these are ever changing dependent on the 
individuals that constitute a team. 

2.7 INITIAL REFLECTIONS
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METHOD

03

Figure 20. 
3D Printing 01
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The following chapter is a case study of the mixed methods 
approach implemented in the development of the Cold Chain 
Project with Te Whatu Ora: Capital Coast and Hutt Valley (CCHV) 
and Massey University, College of Creative Arts – Toi Rauwharangi 
(CoCA). This process drew on co-design methodology to inform 
the meaningful and engaging development of a design solution 
which aims to improve the reliability of temperature sensitive 
pharmaceutical’s (TSP) ef�cacy and management in order to reduce 
cold chain breaches and failures. 

A mixed methods approach was selected to support the 
complementary nature of health and design disciplines, as 
discussed in Chapter 2.4. 

This case study draws upon quantitative insights and data that 
justi�ed the need for further innovation to improve cold chain 
compliance in pharmaceutical refrigerators on hospital wards. 
These insights triggered this research investigation to develop an 
understanding of the user interactions and behaviours that may 
cause these quantitative characteristics.
This case study emphasises the value of both quantitative and 
qualitative data collection to:

This mixed methods approach consists of a co-design workshop, 
semi-structured observation, iterative design development and 
a pilot trial. These research methods are woven together with 
collaborative re�ection and discussion as well as engagements 
centred on relationship building within the multiple disciplinary 
team.

Figure 21 is an adapted visualisation of the Double Diamond 
model, demonstrating how each method contributed to the design 
development process. 

Inform meaningful design development and 
outcomes

Create a process that is engaging, 
conceivable and valuable to participants 
and team members from both contributing 
disciplines

+
+

It is important to note that the adapted 
Double Diamond model was not a project 
plan built at the project’s commencement, 
rather, a retrospective visualisation. 
Informed by the principles of “the Re�ective 
Practitioner” by Schön (1983), this process 
was shaped as it progressed through 
collaborative re�ection of the subsequent 
method, this informed the consequent one. 

M
E

T
H

O
D

C
H

A
P

T
E

R
   

  0
3

S
em

i-S
tru

ct
ur

ed
 O

bs
er

va
tio

n

C
o-

D
es

ig
n 

W
or

ks
ho

p

C
ol

la
bo

ra
tiv

e 
R

e�
ec

tio
n 

&
 D

is
cu

ss
io

n

C
ol

la
bo

ra
tiv

e 
R

e�
ec

tio
n 

&
 D

is
cu

ss
io

n

Ite
ra

tiv
e 

D
es

ig
n 

D
ev

el
op

m
en

t

P
ilo

t T
ria

l

Figure 21. 
Adapted Double Diamond Process Map
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Furthermore, the following diagram depicts 
how the series of methods implemented 
in this process contributed to the multiple 
disciplinary team’s progression through the 
spectrum of collaboration. 

+ RELATIONSHIP 
BUILDING ACTIVITES

+ INITIAL SCOPING

MULTIDISCIPLINARY CROSSDISCIPLINARY

+ DESIGNER ROLE 
ESTABLISHED AT CCHV

INTERDISCIPLINARY TRANSDISCIPLINARY

+ CO-DESIGN WORKSHOP
+ SEMI-STRUCTURED OBSERVATION
+ ITERATIVE DESIGN DEVELOPMENT
+ PILOT TRIAL

Figure 22. 
The Spectrum of Collaboration in Practice
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PROCESS

04

Figure 23. 
3D Printing 02
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RELATIONSHIP BUILDING AND 
KNOWLEDGE EXCHANGE

 At the outset of the project there was a necessity to build genuine relationships, trust 
and understanding in multiple disciplinary co-design teams as depicted by Reay et al. 
(2021).

The mixed methods approach implemented in this master of design was woven 
together by collaborative re�ection and discussion and relationship building activities.
 
These discussions and activities were not targeted to further the design development 
of the Cold Chain – Quality Improvement project, rather to shaping and fostering a 
culture which encouraged knowledge �ows, creativity and trust within the multiple 
disciplinary team. Occurring throughout the research these activities helped team 
members to build rapport, form genuine relationships and understand psychosocial 
contexts between disciplines, thus strengthening communication (Nakarada-Kordic et 
al., 2021) and moving the collaboration into crossdisciplinarity.

The activities included:

Team members from CoCA completing CCHV’s 
on-boarding process

FabLab Wellington, situated in Block 11 of Massey 
University Wellington, hosting an educational 
session on 3D printing for CCHV’s Improvement and 
Innovation team

Team members from CoCA supporting the 
application for funding to purchase of a 3D printer 
for CCHV’s Improvement and Innovation team and 
assisting in the set up

+
+
+

The mutual commitment and investment into learning and exploring each other’s 
discipline showed respect and a genuine belief in the strength of this design and 
health collaboration from both disciplines. These activities facilitated crossdisciplinary 
knowledge �ows and as they built a collective knowledge base further interest was 
incited, and a curiosity to explore the abilities of the collaboration. Each of these 
activities helped to sustain engagement and motivation for the progression of the 
project. 

The following diagrams depict overviews of the mixed method approach as 
implemented in this research, these will be discussed in this chapter. These mixed 
methods continued to develop deeper and wider team relationships with built trust 
and knowledge. 

CCHV’s Improvement and Innovation team 
displaying healthcare speci�c industrial design 
honours projects at their roadshow in two of the 
region’s hospitals

Team members from CoCA attending information 
sessions at Wellington Regional Hospital. These 
included a Rollex Pharmaceutical Refrigerator 
information session presented by Wellington 
Regional Hospital’s refrigerator technician, and an 
improvement and innovation workshop

The researcher completing the Immunisation 
Advisory Centre, New Zealand’s vaccine storage and 
transport course (see Appendix F)

+
+
+
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CO-DESIGN WORKSHOP

INITIAL SCOPING

SEMI-STRUCTURED 
OBSERVATION

Health Discipline

Inner Project Team

Design Discipline

Industrial
Designer
Industrial
Designer

Industrial
Design

Students

ITERATIVE DESIGN 
DEVELOPMENT

PILOT TRIAL

Figure 24. 
Stakholder Map - Evolution



INITIAL SCOPING EXPLORATIVE 
IDEATION

CO-DESIGN 
WORKSHOP

SEMI-STRUCTURED 
OBSERVATION

ITERATIVE DESIGN 
DEVLEOPMENT 

PILOT TRIAL

The Figure 25 depicts the methods 
implemented in this research, chronologically 
from left to right. Demonstrating how these 
methods built on eachother to generate 
extensive creative ideas and contribute to 
the design development. Notably, there are 
concepts generated that are beyond the 
scope of this research, it is anticipated that 
these will continue to be developed under 
the CCHV and CoCA collaboration.

Figure 25. 
Concept Development Map 
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INITIAL SCOPING

Prior to the commencement of this master of 
design research in the foundational stages 
of the collaboration between CoCA and 
CCHV an initial scoping phase was initiated. 
This phase served as an introduction as 
individuals and to each other’s disciplines 
and organisations. Figure 26 shows the 
make-up of the foundational team. 

Firstly, CoCA members of the newly founded 
team were taken on a tour of Wellington 
Regional Hospital’s cold chain processes 
and systems. In the guided tour CCHV 
team members shared insights about best 
practice, current issues and contextual 
in�uences for cold chain. 

Following the initial scoping, CoCA team 
members used these insights to produce a 
range of preliminary concept developments 
presented through sketching, CAD models, 
renders and prototypes. The preliminary 
concepts demonstrated the role of a 
designer in the Cold Chain – Quality 
Improvement project and the opportunities 
that arise from the collaboration (see Figure 
27). 

4a

Figure 26. 
Stakeholder Map – Initial Scoping 

Figure 27. 
Preliminary Concepts, 

Note. Adapted from foundational 
CoCA team members, 2021

Health Discipline

Inner Project Team

Design Discipline

INDUSTRIAL 
DESIGNER

CoCA & CCHV 

relationship 

managers

INDUSTRIAL 
DESIGNER

INDUSTRIAL 
DESIGNER

COLD 
CHAIN 
LEAD

COLD CHAIN 
QUALITY 

IMPROVEMENT 
PROJECT

IMPROVEMENT 
& INNOVATION 

MANAGER -
PHARMACIST

INDUSTRIAL 
DESIGNER

HEALTH 
SCIENCE 

ENGINEER
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At the commencement of this master of 
design study the researcher participated 
in the Immunisation Advisory Centre, New 
Zealand’s (IMAC) vaccine storage and 
transport course to establish a thorough 
understanding of cold chain and best 
practice for TSP management. 

Drawing on this the researcher analysed 
the preliminary concepts to extrapolate 
key themes, issues and ideas that had 
been identi�ed prior and undertook an 
explorative ideation phase (see Figure 28). 
This served to familiarise the researcher 
with existing knowledge that had been built 
within the team. Additionally, the researcher 
added a new lens to broaden the concepts 
in the discovery phase of the Cold Chain – 
Quality Improvement project, through their 
positioning as an industrial designer and 
their completion of the IMAC course. 
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Figure 28. 
Explorative Ideation

EXPLORATIVE IDEATION4b
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Figure 29. 
Co-Design Workshop 01
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The Cold Chain – Quality Improvement 
project team prioritised two key 
goals to build upon the foundational 
knowledge developed in the initial 
scoping and explorative ideation 
phases. These were: 

A co-design workshop was selected 
because it provides an ef�cient 
and compelling means of sharing 
knowledge and building relationships 
between groups and individuals 
from different disciplines (Martin & 
Harrington, 2012). 

A design workshop is an organised 
session typically attended by 
participants from various disciplines 
who work together to achieve a shared 
goal. Facilitated by designers, design 
workshops can consist of a variety 
of co-design activities and methods 
(Martin & Harrington, 2012).

To build on existing relationships 
across disciplines and develop new 
ones

To facilitate knowledge �ows between 
disciplines 

B
ef

or
e

+

+

+

+

By returning the disciplinary context 
introduction and showing CCHV team 
members a design studio environment 
and demonstrating design processes 
and prototyping capabilities

By mapping typical cold chain 
pharmaceutical refrigerator use cases 
and sharing lived experiences

Health specialists were recruited through 
purposive  sampling. The selection criteria 
ensured that there was representation of 
a variety of health specialisations from 
Wellington Regional Hospital. This meant 
a range of experiences, values and beliefs 
around cold chain were collected. 

The four health specialists were identi�ed 
and approached through their working 
relationships with Cold Chain – Quality 
Improvement project team members from 
CCHV. A sample size of four was selected as 
it allowed researchers to collect thorough, 
in-depth insights from the participants 
producing direct and distilled information 
and data (Ames et al., 2019). 

Consideration was also paid to the impacts 
and logistics on rostering if a larger sample 
of Wellington Regional Hospital healthcare 
professionals were removed from their 
practice to attend the workshop. The health 
specialisations of the participants were: a 
pharmacist, a nurse, a cold chain lead, and 
an associate clinical nurse manager. 

Design specialists were also selected 
through purposive sampling. The selection 
criteria ensured they were able to support 
healthcare professionals to tease out their 
ideas and create visualisations. These 
specialists were recruited from current 
Massey University industrial design 
undergraduate and postgraduate students.

Informed consent was obtained before the 
commencement of the design workshop. 
Participants were contacted via email with a 
written invitation to attend and an attached 
document that outlined the research 
objectives and itinerary. Participants were 
thus informed of what the contribution 
required of them was. 
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Examining each touchpoint teams 
identi�ed any resulting pain points and 
added them to the poster on pink post-
it notes.

The co-design workshop ran from 10am 
to 4pm, with a catered lunch break. The 
itinerary was divided into �ve sections: 
Introductions, use-case process, use-case 
problem, use-case opportunities, and 
concept development.

To commence the workshop a CoCA team 
member guided personal introductions to 
welcome everyone to the space, reiterated 
objectives and activities and outlined 
general house keeping.

To start the planned activities participants 
were divided into four groups, each group 
consisted of a health specialist and two or 
three design specialists. 

Informed by the expertise and experience 
of the health specialist each team 
selected a cold chain use-case scenario. 
The teams divided the scenarios into 
key touchpoints, each touchpoint was 
assigned to a blue post-it note and 
presented on an A1 poster.

D
ur

in
g

Figure 30. 
Co-Design Workshop 02

Figure 31. 
Co-Design Workshop 03

Figure 32. 
Co-Design Workshop 04

Reviewing the complete posters 
participants began to create thematic 
clusters. 

Returning to the original groups, teams 
selected a thematic cluster informed by 
the expertise and experience of the health 
specialist. Groups began to �esh out 
concepts and create visualisations. 

Groups presented their re�ned concepts 
back to the collective.

To build on the experiential touchpoints 
and pain points teams were encouraged 
to adopt ‘blue sky thinking’ to develop 
possible improvements and solutions 
through a design sprint. Every 20 seconds 
for four minutes teams were required to add 
a new potential solution to the poster, this 
time on yellow post-it notes.

Further, teams were temporarily dissolved 
and participants were able to mingle and 
review other use-case scenario posters. The 
design sprint was repeated and individual 
participants added yellow opportunity post-
it notes to any poster. 

Figure 33. 
Co-Design Workshop 02

Figure 34. 
Co-Design Workshop 03

Figure 35. 
Co-Design Workshop 04

Figure 36. 
Co-Design Workshop 04
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Managing several patients 
drug charts

Reads patient 
notes

Noti�ed that meal 
cart is coming

Revises patient 
drug chart

Enters preparation 
room

Informal debrief 
with colleagues

Waits in line to 
access refrigerator

High demand at mealtimes 
causes queues for access to 
pharmaceutical refrigerator

Improve login process to 
reduce time spent in queue

Foc
us

Reli
ef

ACTIONS +  
EXPERIENCE

FEELINGS

PHASES OF 
JOURNEY

HANDOVER NAVIGATION

PAIN POINT

OPPORTUNITY

Hearing

Touch

Sight

+

After the co-design workshop the Cold 
Chain – Quality Improvement project team 
consolidated and analysed the notes, insights 
and concepts produced. Insights and data 
collected from this research was anonymised 
by non-use of identifying features such as 
speci�c names, location of practice within 
Wellington Regional Hospital and editing 

faces out of imagery. Participants are referred 
to through their professional practice 
specialisation.
The use-case scenarios were re�ned and 
digitised into two journey maps, one outlining 
accessing the pharmaceutical refrigerator 
and the other outlining the pharmaceutical 
refrigerator re-stock process. 

A
fte

r

Figure 37. 
Access Journey Map

NURSE
Who has a patient who requires insulin before each meal

Login and unlock 
refrigerator

Prepares insulin 
on designated 
bench

Waits in queue to 
return insulin to fridge

Insulin administered 
to patient

Find insulin

Improve organisation 
methods

Improve login process to 
reduce time spent in queue

Improve refrigerator lock 
system

Pressure to be fast from 
queue of colleagues 
behind and pharmaceutical 
refrigerator alarm

TSP organisation in 
refrigerator is informal and 
not de�ned 

Wait in queue again to return 
insulin to refrigerator

Uncertainty if refrigerator is 
closed as the seal and lock 
can be unreliable

Urg
en

cy

Fr
us

tra
tio

n

Reli
ef

ACCESS PREPARATION ADMINISTRATION

+ + +
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PHARMACY TECHNICIAN
Weekly re�ll of regular TSP stock for the ward

ACTIONS +  
EXPERIENCE

FEELINGS

PHASES OF 
JOURNEY

PAIN POINT

OPPORTUNITY

Foc
us

Apa
th

y

STOCK REVIEW TRANSPORTATION

Add visible digital thermometer 
to chilly bin exterior

Improve TSP distribution 
methods

Locating a chilly bin as they have 
not been returned to pharmacy

Pharmacy is overstocked due to 
a public holiday

Time consumption in chilly bin 
preparation

Unable to check chilly bin 
temperature is within range

Large time investment

Improve chilly bin distribution 
and management system 

Improve chilly bin design to 
maintain necessary temperature 
range and spacing

++

++

Review automated 
stock report

Prepare required 
medication and 
pre-cool chilly bin

Pack medication 
in chilly bin with 
ice packs

Walk trolley from 
pharmacy to ward

Hearing

Touch

Sight

Urg
en

cy

Urg
en

cy

ACCESS MANAGEMENT

Improve automated stock report

Improve organisation, 
accessibility  and visibility of 
TSP’s to ensure the oldest TSPs 
are being consumed �rst

Pressure to be fast to avoid 
interrupting nurses and other 
specialists access to refrigerator 

Pressure to be fast to avoid a 
breach

Resting door shut while 
preparing TSPs and door locks, 
requiring login again

No consistency in how TSPs are 
organised in refrigerators

Manual review and stock check 
is time consuming due to lack of 
organisation

Pressure to be fast to avoid 
interrupting nurses and other 
specialists access to refrigerator 

Pressure to be fast to avoid a 
breach

Improve refrigerator accessibility 
for restocking through 
compartmentilisation or rear 
entrance

++

+

Enter preparation 
room and unlock 
refrigerator

Re�ll refrigerator 
with stock from 
chilly bin

Identify any patient 
speci�c medication that 
is no longer required

Review expiry dates 
of medications in 
refrigerator

Conduct manual 
stock check

Figure 38. 
Restock Journey Map
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These journey maps served to help 
designers develop an understanding of 
what the day-to-day cold storage processes 
and engagements are. Further, building 
a narrative helped designers to develop 
empathy and understanding of two key user 
communities in the cold storage journey and 
understand their unique perspective in the 
process. 

Interestingly, there were two prominent 
recurring pain points identi�ed in the 
journey maps: lack of TSP organisation 
in pharmaceutical refrigerators and time 
pressure to access TSPs from colleagues 
and the refrigerator timer. 

The process of revising and reframing the 
journey maps produced in the co-design 
workshop was an opportunity to revise the 
material produced and insights gathered. 
This meant that concepts that were 
suggested but not further developed during 
the workshop were reintegrated into the 
concept development for inspiration. 

Figure 39. 
Co-Design Workshop Concept Development Posters
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In re�ection the co-design workshop was successful in facilitating 
knowledge �ows between disciplines. Primarily, as one of the 
foundational co-design methods in the Cold Chain – Quality 
Improvement project the closeness and intensity of the multiple 
disciplinary groups in the workshop helped to quickly forge an 
understanding of disciplinary language. Through the identi�cation 
of key touchpoints, health specialists were able to present 
designers with discipline speci�c language and explain how it 
relates to the wider project. Similarly, the activities outlined in the 
co-design workshop may have introduced the health specialists to 
unfamiliar design terminology. I expect this will improve the quality 
of communication between disciplines in the project’s continued 
development. 

In extension, I suggest that this explanatory communication may 
have been bene�cial for health specialists to think critically about 
cold chain and consider process intricacies that are usually taken 
for granted. Therefore, I think a strength of this process was 
utilising the limited cold chain knowledge possessed by the design 
participants prior to the workshop. This served as a prompt for 
health specialists to take a step back and critically analyse their 
routine practice. 

I believe that hosting the workshop on-site at Massey University 
strengthened existing relationships across disciplines. This gesture 
reciprocated CoCA’s commitment to the progression of the Cold 
Chain – Quality Improvement project demonstrated by CCHV 
team members in the guided tour, discussed in Chapter 4a - Initial 
Scoping. This therefore fostered a team culture of mutual trust.

Additionally, hosting health specialists in a design studio may have 
helped to build an understanding of a designer’s psychosocial 
context and technical capabilities, serving to reduce the 
unfamiliarity of design practice.

The successful relationship building from the co-design workshop 
is represented in Figure 40, showing the further stakeholder 
engagement in the Cold Chain – Quality Improvement project. 
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Figure 40. 
Stakeholder Map – Co-Design Workshop
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Figure 41. 
Semi-Structured Observation Site
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The experience-based insights collected from the sample of four 
health specialists in the co-design workshop provided an in-depth 
understanding of key cold chain touchpoints and pain points. To 
complement the information gathered, the Cold Chain – Quality 
Improvement team prioritised three key goals in the subsequent 
research method:

As a result, a semi-structured observation was selected to capture 
authentic representation of user interactions with pharmaceutical 
refrigerators on the wards and identify other interwoven systems or 
practices. This also provides the Cold Chain – Quality Improvement 
project team with a baseline to propose potential opportunities 
to improve usability, user satisfaction, product performance and 
improved cold chain compliance.  

A semi-structured observation is an ethnographic method 
commonly used in the exploratory phase of the design process. 
The intention is for researchers to be immersed in their research 
context to collect baseline information. The semi-structured 
approach  allows researchers to respond to unexpected events 
whilst still following a systematic documentation process (Martin & 
Hanington, 2012).

To strengthen contextual and cultural understanding 
To observe user interactions with pharmaceutical refrigerators
To build on existing relationships across disciplines and 
develop new ones

ETHICAL CONSIDERATIONS

The collaborative nature of the Cold Chain – Quality Improvement 
project required research to receive ethics approval from both 
CCHV and CoCA prior to commencement. 

Careful attention was paid to ethical considerations for a 
semi-structured observation, and they were �rstly documented in 
a low-risk ethics application and peer reviewed by staff at Massey 
University, Wellington.

This application was assessed as low-risk and the study was 
approved to proceed, see Appendix B. 

Subsequently, the ethical considerations were submitted for 
approval in three documents to Wellington Regional Hospital’s 
Research Of�ce: the study protocol, the area sign off and the 
participant information and consent sheet (PICS). 

This application was reviewed, and the study was approved to 
proceed.

B
ef

or
e

+
+
+

CCHV on boarding: CoCA team members 
undertaking research on-site at Wellington Regional 
Hospital completed CCHV on-boarding to ensure 
safe, professional and ethical practice. This includes 
completing the 3DHB Security Access Agreement 
Users Terms & Conditions, CCDHB Code of Conduct 
Form, reading the Wairarapa, Hutt Valley, Capital 
& Coast District Health Boards Code of Conduct, 
and complying with the COVID-19 Public Health 
Response (Vaccinations) Order 2021

Reducing con�ict of interest: The front facing 
researchers in this study were CoCA team members 
who do not have professional relationships with 
participants

Informed written consent was obtained before the 
commencement of the observation

Non-disruptive to practice: The semi-structured 
nature of the observation means the researcher 
will not interfere with staff work�ows. Therefore, 
this study provides no risk to the pharmaceutical or 
nursing profession. There will be no physical risk, no 
known or anticipated psychological, emotional, or 
economic threat or risks to the participants

Anonymity: All raw data collected through video, 
conversation or other means is only accessible to 
the lead researcher. This data was anonymised 
prior to further review by the Cold Chain – 
Quality Improvement project team, this includes 
the identities of participating staff and patient 
information.

Key ethical considerations outlined in the applications were: 

+

+
+
+
+
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OBSERVATION SITE SELECTION

This series of semi-structured observations was coordinated by 
the researcher who liaised with staff from the participating sites 
and conducted the observations. The semi-structured observation 
organisation was supported by health team members who provided 
a secondary tour of Wellington Regional Hospital for the researcher.

This tour outlined the various specialisations of wards and how 
this is likely to in�uence the use of the pharmaceutical refrigerator 
as well as con�rming the use of the applicable pharmaceutical 
refrigerator. Three sites were selected.

Wards recruited for this study were selected through purposive 
sampling based on: 

The use of a Rollex pharmaceutical refrigerator in 
the ward’s preparation room to store TSPs

The specialty of the ward: general medicine, 
general surgery or paediatric

Staff who have participated in previous stages of 
the Cold Chain – Quality Improvement project

Historical temperature data collected from data 
loggers in each pharmaceutical refrigerator

+

+

+

+

Figure 42 maps the process that preceded 
the commencement of the semi-structured 
observations. This process took place over 
several weeks and was reviewed by multiple 
specialists before the study could begin. 
This diagram serves as a practical example 
of Ní Shé and Harrison’s (2021) statement 
that co-design projects demand signi�cant 
time to be spent behind the scenes. 

After the Cold Chain – Quality Improvement 
project team had strategised how to further 
the research to gain meaningful insights an 
ethics application proposal was submitted to 
both parties, CCHV and CoCA, for approval 
as outlined in Ethical Considerations page 
84. Following this, appropriate wards were 
selected as an observation site, as outlined 
in Observation Site Selection, and were 
approached by the researcher uniformly. 
Notably, the ward that provided immediate 
participation approval was one from which 
a health specialist had previously engaged 
with the Cold Chain - Quality Improvement 
project team during the Co-Design 

Workshop, see Chapter 4c. Subsequent 
to this clear depiction of the value of 
relationship building, the researcher visited 
each ward as a formal introduction. 

Engagement and communication with each 
ward were nuanced and this is exempli�ed 
in Figure 42’s ‘staff noti�cation’ column, 
emphasising the necessity of adaptability 
for designers and researchers engaging in a 
hospital context. 

Upon receiving con�rmation and consent 
to be a site for the observational study, the 
lead researcher measured each site and 
constructed a �oor plan (see Figure 43). This 
�oor plan outlined the optimal location for 
the positioning of the recording equipment 
to collect meaningful observations and be 
non-disruptive to participants’ work�ows. 
It was decided that the researcher would 
be standing to ensure mobility and quick 
response to environmental changes.
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Figure 42. 
Ward Engagement Map
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A 23 bedded Paediatric Surgical ward caring for patients from 
birth to 16, with additional specialties in ear nose and throat, 
orthopaedics, neurology, and an oncology day unit. The length 
of stay for these patients varies from days to months.

A 37 bedded General Medicine ward with specialisations in 
gastroenterology, respiratory and infectious diseases. General 
medicine wards cater to a wide range of medical conditions 
and are staffed by a multi-disciplinary team constituted by 
a large number of registered and enrolled nurses, medical 
consultants, registrars and house surgeons as well as social 
workers, occupational therapists, physiotherapists, dietitians, 
pharmacists etc. The caseload has signi�cant variation in terms 
of length of stay, care required etc.

A 42 bedded General Surgical ward. Inpatients in this ward are 
typically there for a standard period of time in preparation or 
recovery from a surgery.

Ward 

A

Ward  
B

Ward  
C

Figure 43. 
Ward A,B,C Observation Site Floor Plan
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The observations were conducted by the researcher and 
supported by photography and videography as a reference to 
ensure accurate representation and documentation. 

At the commencement of each observation the researcher 
placed a “study in progress” poster accompanied by the PICS 
on both entrances to the preparation room to notify staff, see 
Figure 44. On the �rst observation in each site the PICS was 
taken to each pod on the ward to inform and discuss the study 
with staff members and gain their consent. 

The researcher set up the videography, with one GoPro 
recording a plan view and the other an elevation view of the 
pharmaceutical refrigerator (Figure 45). 

During the observation period the researcher documented 
points of interest and responded with sketch ideation and 
intermittently had discussions with participating staff members.

Each site was observed for one hour over a busy period and one 
hour over a quiet period over three days, totaling six hours of 
observation for each of the three sites. Quiet and busy periods 
were identi�ed through analysis of historical temperature data 
collected from data loggers in each pharmaceutical refrigerator 
and con�rmed by each ward’s charge nurse. 

Figure 44. 
Observation Site Set Up 01

Figure 45. 
Observation Site Set Up 02
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The lead researcher anonymised and consolidated the collected 
data to brief the wider Cold Chain – Quality Improvement 
project team on the �ndings. The insights were presented as a 
task analysis and artefact analysis, as follows:

TASK ANALYSIS

The lead researcher trimmed the eighteen hours of raw footage 
to extract the salient insights from twelve key user interactions. 
The collected data was then organised and synthesised 
through a series of constituent steps that segment the user 
engagement with the pharmaceutical refrigerator.

These steps were de�ned through cross referencing 
observation insights with the Pharmaceutical Refrigerator 
Access journey map produced in the Co-Design Workshop, see 
page 74.

As a result, the following six key steps were identi�ed:

These six steps formed a framework to analyse and compare 
each unique user interaction, to provide the Cold Chain – 
Quality Improvement team with clear data demonstrating the 
differences, similarities and unexpected interactions shown in 
Figure 46. 

A
fte

r

Unlock – how the user accessed the 
refrigerator

Locate – how the user located the required 
pharmaceutical

Pharmaceutical Type – what 
pharmaceutical was being used

Door – whether the user left it open or 
closed

Preparation Location – where the user 
prepared the pharmaceuticals

Return – how the user returned the 
pharmaceutical to the refrigerator (if 
required)

+

+

+

+

+

+
























































































