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Kunst	gibt	nicht	das	Sichtbare	wieder,	
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"Art	does	not	display	the	visible;	it	makes	visible."		

Paul	Klee	(1879-1940),	artist,	stated	in	1920	

	(cited	in	Gockel,	2008,	p.	423)	
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ABSTRACT		

Healthcare in Sweden is in need of a transformation. The increase of chronic 
conditions poses a great challenge to the organisational structure of 
healthcare, which still largely remains based on acute, rather than chronic 
care. Development in the healthcare realm is commonly conducted in frag-
mented processes and from the professions', rather than the patients', per-
spective. 

A new type of design methodology has in recent years entered the field of 
healthcare development and innovation. It has progressively been used to 
enable the reorganisation of the healthcare system itself rather than solely 
developing artefacts, IT-systems or services within it. This thesis focuses on 
problems that can be described as open, complex, dynamic, networked, or 
wicked. The following research questions are investigated: 

I. How can designers' competence contribute to healthcare innovation? 
II. How can designers support the identification of complex problems in 

healthcare? 

Empirical data were collected during two healthcare innovation projects in 
which the author took an active role as both designer and researcher. The 
research work was based on qualitative data that were gathered using ethno-
graphic methodology (i.e., interviews, participant observation and field 
notes). The data were analysed using open coding principles and activity 
theory.  

The results highlighted the valuable role of free-flowing design practice, 
supporting a thorough understanding of complex problems. The free-flowing 
design practice entails that the problem space and the solution space co-
evolve. These spaces expand iteratively, continuously affecting each other 
while redefining problems in search of solutions that aim at radical innova-
tion and not merely incremental ameliorations. 
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SAMMANFATTNING	(Abstract	in	Swedish)	

Hälso- och sjukvården är i behov av förändring. Ökningen av kroniska till-
stånd utgör en stor utmaning för sjukvårdsorganisationens struktur som fort-
farande till stor del baseras på akut, snarare än kronisk vård. Sjukvårdsut-
veckling sker ofta i fragmenterade processer, och utifrån professioners, sna-
rare än patienters perspektiv. 

En ny typ av designmetodologi har på senare år börjat tillämpas för att ut-
veckla och skapa innovationer inom hälso- och sjukvården. Den har allt mer 
börjat användas för att utveckla sjukvårdsorganisationen i sig, snarare än att 
bara utveckla dess produkter, IT-system eller tjänster. Avhandlingen fokuse-
rar på problem som kan beskrivas som öppna, komplexa, föränderliga, sam-
manlänkade eller 'wicked' [onda]. Följande forskningsfrågor undersöks: 

I. Hur kan designers kompetens bidra till innovation inom hälso-och sjuk-
vården? 

II. Hur kan designers bidra till att identifiera komplexa problem inom 
hälso- och sjukvården?  

Empirisk data har samlats in i samband med två innovationsprojekt inom 
sjukvården där författaren haft en aktiv roll som såväl designer som forskare. 
Forskningen baseras på kvalitativ data som har samlats in genom etnografisk 
metodologi (dvs. intervjuer, deltagande observationer och fältanteckningar). 
Datan har analyserats enligt 'open coding'-principer och aktivitetsteori. 

Resultaten lyfter fram värdet av en 'free-flowing design practice' [fritt förän-
derlig designpraktik] för att förstå komplexa problem. Den fritt föränderliga 
designpraktiken medför att problem-rymden och lösnings-rymden sam-
utvecklas. Dessa rymder expanderar iterativt, medan de kontinuerligt påver-
kar varandra mot en omdefiniering av problem, i syfte att hitta lösningar som 
kan leda till radikal innovation, snarare än bara inkrementella förbättringar. 
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PREFACE	

"Doesn't	a	designer	make	nice-looking	objects	-	like	a	beautiful	blue	platter	to	set	
the	table	with?"	[Nurse	assistant	in	primary	care]		

"Are	you	here	to	redesign	the	curtains?"	[Theatre	nurse	in	surgery]	

These were some of the first questions I was asked when I began to use my 
design competence in a healthcare setting. The questions are both relevant 
and reasonable, since a substantial part of design indeed works within areas 
that provide us with beautiful platters and curtains, or in a slightly wider 
perspective excellent IT-systems or services.  

This thesis, however, explores what makes the design-process relevant be-
yond its outcome in the form of an 'object'. My professional background lies 
in an art-based industrial design education with a Master of Fine Arts (MFA) 
degree from Konstfack (University College of Arts, Crafts and Design) in 
Stockholm, Sweden. 

During the past five years, I have used my design competence in the context 
of innovation within healthcare. These experiences have enabled me to ex-
pand design beyond its primary outcome solely as the generation of a solu-
tion or 'object'. Instead I have made use of my design competence to deeply 
understand problems within this complex context of healthcare.  

There are many theories, practices and methods on how to develop solutions 
(not the least within design). The knowledge gap I hope to reduce concerns a 
better understanding of what problem to address in a development or inno-
vation process, without being confined to specific limitations within the pro-
cess. 

Anna Thies,  

Stockholm, May 2016 
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GLOSSARY	

Design-related	terms	
Co-Design Denotes a design-process conducted in collaboration between 

designer(s) and/or different stakeholders. 
Design Brief Describes the initial description of a design assignment formu-

lated predominantly by the customer, or in collaboration be-
tween the customer and designer. 

Experience Based Design 
(EBD)  

Design processes directed towards the users' experience, rather 
than explicitly towards the product, system or service itself.  

Human Centred Design 
(HCD) 

Refers to a design process based on needs and wishes of the 
stakeholders. The outset in an HCD-process is thus the stake-
holder, rather than a predefined understanding of a solution.1  

Industrial Design (ID) Traditionally denoting design processes aiming at products 
produced in a large-scale industrial context. In recent years 
however, increasingly employed in wider contexts beyond 
products. 

Interaction Design (IxD) Traditionally denoting design processes aiming at designing 
user interfaces for digital products, such as IT-systems or 
screen-based products. Increasingly used to also describe de-
sign of interpersonal interactions rather than between a person 
and a (technological) product. 

Product Design Focusing on designing physical artefacts. May in a large-scale 
production context be seen as a subcategory to industrial de-
sign, but also encompasses design of more craft-based and 
small-scale productions of products. 

Service Design (SD) Design-orientation aiming at designing a service, rather than a 
product. Commonly conducted by industrial or interaction 
designers since service design educations are still rare. 

Stakeholder "A person or organization with a legitimate interest in a given 
situation, action or enterprise."2 

Transformation Design Term coined by Burns et al. (2006) denoting design aiming at 
transforming not just a service or a product, but rather whole 
organisations in order to obtain more resilience for current as 
well as future change.  

                                                        
1 See e.g. http://www.designkit.org/human-centered-design accessed 2016-03-21 
2 https://en.wiktionary.org/wiki/stakeholder accessed 2016-01-21 
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Healthcare-related	terms	
Comorbidity "Comorbidity is the presence of one or more additional disor-

ders (or diseases) co-occurring with a primary disease or disor-
der; or the effect of such additional disorders or diseases." 3 

Evidence Based Medicine 
(EBD) 

"The practice of evidence based medicine means integrating 
individual clinical expertise with the best available external 
clinical evidence from systematic research." (Sackett, 
Rosenberg, Gray, Haynes, & Richardson, 1996, p. 71) 

Multimorbidity or Multiple 
Morbidity 

Co-occurrence of several medical conditions, e.g. diabetes, 
heart disease and high blood pressure. 

 

                                                        
3 https://en.wikipedia.org/wiki/Comorbidity accessed 2015-11-04 
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ABBREVIATIONS	

DT Design Thinking 
EBD Experience Based Design 
EBM Evidence Based Medicine 
HCD Human Centred Design 
HCI Human Computer Interaction 
ICT Information and Communication Technology 
ID Industrial Design 
IxD Interaction Design 
PCU Primary Care Unit (Swe: "Vårdcentral") 
RtD Research through Design 
UX User Experience 
UXD User Experience Design 
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Chapter	1 	

INTRODUCTION	

Healthcare is becoming increasingly complex (El Morr & Subercaze, 2010) 
and the cost of healthcare is increasing due to factors such as an ageing pop-
ulation or options for new treatments (Molin & Johansson, 2005). From a 
historical perspective, the healthcare system was designed to deal with acute 
conditions rather than chronic ones, which still prevails as a mode of op-
erandi today (Holman & Lorig, 2004; Stiernstedt, Zetterberg, & Ingmanson, 
2016). However, today, chronic conditions prevail and constitute approxi-
mately 70-85% of the costs (Holman & Lorig, 2004; Stiernstedt et al., 2016; 
The Economist Intelligence Unit Limited, 2011). 

A new type of design has in recent years increasingly entered the field of 
healthcare development and innovation. It is progressively being used to 
evolve the healthcare system itself by supporting a development of attractive 
services to patients and to improve working conditions for staff (Burns, 
Cottam, Vanstone, & Winhall, 2006). It started to be utilized as a tool to 
develop the National Health Service in England about 10 years ago (Cottam 
& Leadbeater, 2004). In Sweden, the emergence of this new type of design 
in healthcare has recently gained more attention, where Experio Lab4 plays 
an important role. 

This thesis focuses on problems that can be described as open, complex, 
dynamic, networked (Dorst, 2015), or wicked (Buchanan, 1992; Rittel & 
Webber, 1973) in the context of healthcare. It explores how design method-
ology and competence may support radical innovation in healthcare by sup-
porting a deeper understanding of problems in this complex context. Specifi-
cally, the value of the free-flowing design practice (Dorst, 2015) is dis-
cussed. The focus concerns how and why free-flowing design practice can 
support radical innovation. The argument is made that the free-flowing de-
sign practice does support a deeper understanding of underlying problems in 
complex contexts, which in turn is discussed as a prerequisite for innovation.  

                                                        
4 Experio Lab started in October 2013 as a part of the County Council of Värmland, but has 
recently evolved to encompass other counties in Sweden. It is a national centre for patient-
focused healthcare-service innovation. www.experiolab.com accessed 2015-11-12 
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Research	Questions	
I. How can designers' competence contribute to healthcare innovation? 

II. How can designers support the identification of complex problems in 
healthcare? 

Published	Work	
Paper 1  

Thies, A., Ljungblad, S., & Stewart Claesson, I. (2015). Beyond ICT: How industrial      
design could contribute to HCI research. Swedish Design Research Journal, (1), 22–29.  

Paper 2  

Thies, A., & Nouri, J. (2015). Hindering contradictions in healthcare - An activity-
theoretical analysis of a design-led investigation in primary care. In K. Christer (Ed.), 
Proceedings of the 3rd European Conference on Design4Health. Sheffield, UK:          
Sheffield Hallam University.  

Paper 3 

Thies, A. (2015b). On the value of design thinking for innovation in complex contexts: A 
case from healthcare. Interaction Design and Architecture(s) Journal - IxD&A, 27, 159-
171. 

While Paper 1 draws upon experiences from industrial designers and reflects 
upon the value of the industrial designer's approach to design for the 
evolvement of HCI research, Papers 2 and 3 build on my experiences from 
design-based projects conducted in healthcare.  

The main empirical data in Papers 2 and 3 stem from the project “Vårdcen-
tral 2.0” [Primary Care Unit 2.0], a design-led innovation project which is 
briefly described in Appendix A (Thies, 2015a, in Swedish). As mentioned 
in the Methods chapter, I was employed at Experio Lab5 in the County 
Council of Värmland, Sweden 2014-2015 to conduct design-based work 
aiming at innovations in primary care. 
 	

                                                        
5 Experio Lab: "A national center for patient-focused service innovation" 
www.experiolab.com/ accessed 2015-10-15 
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Delimitations	
This thesis does not focus on design from an artefact perspective, or the 
creation of attractive, functional or aesthetic products or systems. Instead 
this work focuses on the initial phase of a development or innovation pro-
cess, and highlights the importance of a broader and more stakeholder-
centred understanding of problems prior to initiating innovation or develop-
ment processes.  

Understandings	of	'Design'	Not	Discussed	in	this	Thesis	
In public media and in more general overviews, design is often discussed as 
(the generation of) attractive products, services or IT-systems, or as an at-
tribute of an object, as in "this is a (nicely/poorly) designed object".  

When describing design as primarily from the perspective of its outcome 
(e.g. a product, system or service; in short referred to as an 'object' below), I 
argue that this highly constrains the value of design. We indeed need design 
to support the development of attractive and well-functioning 'objects'. My 
work however aims at expanding the use of design competence beyond this 
understanding - as a tool to understand the complexity of problems, rather 
than to generate solutions. 
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Chapter	2 		

BACKGROUND	

This thesis argues that a thorough understanding of a problem constitutes a 
crucial prerequisite for development and innovation. In healthcare this is 
rather difficult due to the field's complex character (Freire & Sangiorgi, 
2010).  

The	Problem	of	the	Unknown	Problem	
"The	formulation	of	a	problem	is	often	more	essential	than	its	solution,	which	may	
be	merely	a	matter	of	mathematical	or	experimental	skill.	To	raise	new	questions,	
new	possibilities,	to	regard	old	problems	from	a	new	angle,	requires	creative	imagi-
nation	and	marks	real	advance	in	science."	(Einstein	&	Infeld,	1938,	p.	95)	

In "The Problem of the Problem", Getzels (1982) discusses classifications of 
problems. According to Getzels, problems range from the ones that are 
known and the solver knows how to solve them, to problems that do not yet 
exist (the problem may need to be initiated in order to exist) and where a 
method for solving such a problem is not known. The problems discussed in 
this thesis concern what Getzels discusses as the most complex problems, in 
the context of already existing, but possibly not yet identified problems. 

"The	problem	exists	but	remains	to	be	identified,	and	no	method	for	solving	it	is	
known	to	the	problem	solver	or	to	others."	(Getzels,	1982,	p.	41)	

In this thesis I discuss the challenges inherent in bringing to light problems 
that might not yet be known or that might not yet be defined as such. While 
one problem may be perceived as known, it is highly uncertain if the resolu-
tion of that specific problem might instead induce new problems elsewhere, 
which I refer to as deceptive problems (introduced in Paper 3 (Thies, 2015b) 
and discussed in the Discussion section of this thesis).  

"The question that is asked is the forerunner of the quality of the solution that 
will be attained" (Getzels, 1982, p. 38). It is thus relevant to not solely attempt 
to solve the perceived or obvious problem, but to understand the problem situa-
tion holistically and try to solve underlying causes. An allegory to this might be 
taken from the medical realm: If we only cure the symptoms of a disease, it will 
be sheer luck if we achieve curing the underlying disease. However, all at-
tempts to alleviate or heal symptoms as well as diseases also bear risks. These 
risks may in the medical allegory be an unexpected side effect of a treatment.  
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Contemporary	Problems	
The nature of contemporary problems have in recent decades become more 
wicked (Buchanan, 1992; Rittel & Webber, 1973). They have become com-
plex, rather than complicated, leaving traditional methods concerning prob-
lem solving behind.   

"Traditionally	 problems	 were	 seen	 as	 complicated	 challenges	 that	 could	 be	
solved	through	breaking	them	down	into	smaller	and	smaller	chunks	–	like	fixing	
a	car."	(Burns	et	al.,	2006,	p.	8,	original	emphasis)		

Increasingly, today’s problems lack clear boundaries, consist of many ele-
ments and relationships, change over time, and are intertwined across organ-
isations. In short, today’s problems are more open, complex, dynamic and 
networked (Dorst, 2015). Thus problems are more difficult to tackle.  

Today it is difficult to find solutions to problems since conventional methods 
that previously worked cease to generate relevant solutions due to the chang-
es in the character of the problem (Dorst, 2015). New types of problems thus 
require new ways of dealing with them, in order to not solely address the 
problems we do understand that might be solved by 'old' methodology. In-
stead we need to focus on understanding the underlying factors or problems.  

Healthcare		
"There	are	many	drivers	for	health	service	reform:	a	rise	of	long	term	conditions,	
an	aging	population,	a	health	 service	 that	has	evolved	 to	deliver	acute	care	 ra-
ther	than	primary	care,	reduced	funding,	and	increasing	expectations	from	an	in-
creasingly	 informed	population.	These	are	some	of	the	key	challenges	to	society	
today,	and	ones	that	require	a	new	way	of	thinking.	These	need	to	be	a	radical	
step	 change	 in	 the	 ways	 we	 deliver	 care,	 with	 innovative	 approaches."	
(Wolstenholme,	Downes,	Leaver,	Partridge,	&	Langley,	2014,	p.	1)	

Organisational	Legacy	
Healthcare organisations are highly complex and knowledge-intensive (El 
Morr & Subercaze, 2010; Keller, Gäre, Edenius, & Lindblad, 2009; Plsek & 
Greenhalgh, 2001; Plsek & Wilson, 2001). Historically healthcare was based 
on tackling acute diseases and conditions (Holman & Lorig, 2004; 
Wolstenholme et al., 2014).  The systems are thus fragmented (e.g. USA: 
Holman & Lorig, 2004; England: R. Murray, Burns, Vanstone, & Winhall, 
2006; Sweden: Stiernstedt et al., 2016). Even though chronic conditions 
prevail today and constitute 70-85% of healthcare costs (Holman & Lorig, 
2004; Stiernstedt et al., 2016; The Economist Intelligence Unit Limited, 
2011), the organisational legacy based on acute conditions still prevails in 
the way healthcare is organised today (Freire & Sangiorgi, 2010; Mair & 
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May, 2014; May, Montori, & Mair, 2009; The Economist Intelligence Unit 
Limited, 2011).  

To shift from a healthcare system based on tackling acute conditions to a 
system focused around patients with predominantly chronic conditions and 
increasing propensity for comorbidity, increases the complexity. This calls 
for new development processes in the healthcare realm in order to strengthen 
the new roles patients, healthcare staff as well as the healthcare organisations 
themselves need to take in order to be able to tackle this new situation 
(Holman & Lorig, 2004; Tran, Barnes, Montori, Falissard, & Ravaud, 2015). 

Evidence	Based	Medicine	
The increasing amount of knowledge within healthcare has laid the founda-
tion for incredible advances in the cure and relief of medical conditions. In 
this context, the concept of evidence based medicine is important.   

"The	 practice	 of	 evidence	 based	 medicine	 means	 integrating	 individual	 clinical	
expertise	 with	 the	 best	 available	 external	 clinical	 evidence	 from	 systematic	 re-
search."	(Sackett	et	al.,	1996,	p.	71)	

In current practice, evidence based medicine with its vast amount of 
knowledge is applied by creating guidelines, which can be described as 
summaries of current knowledge compiled on the basis of a diagnosis or a 
type of intervention. Guidelines can be created locally (internally at a 
healthcare unit), on an organisational level (such as for a whole hospital) or 
even nationally. A common way to generate such guidelines is to assemble 
persons within a speciality that comb through current relevant knowledge 
within their field and agree upon guidelines. Depending on level and com-
plexity this may take years to assemble. These guidelines are meant to func-
tion as support for clinicians and are distributed amongst caregivers who 
might have patients that can benefit from them.  

However, there is such a vast amount of guidelines that clinicians encounter 
difficulties keeping up with them (Sackett et al., 1996). They also tend to 
reside within one specific field, not taking comorbidity6 into account (May et 
al., 2009). Allen and Harkins (2005) have argued that a critical point has 
passed and that guidelines today might risk generating more harm than gain 
partially by the sheer volume of documents produced as well as an occur-
rence of multiple guidelines from several authoritative bodies for some con-
ditions, potentially leading to confusion. 

                                                        
6 "Comorbidity is the presence of one or more additional disorders (or diseases) co-occurring 
with a primary disease or disorder; or the effect of such additional disorders or diseases." 
https://en.wikipedia.org/wiki/Comorbidity accessed 2015-11-04 
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The amount of guidelines, knowledge and current best practice in healthcare 
also risks affecting patients with multiple and/or chronic conditions. This is 
being discussed as a 'Burden of Treatment' (Mair & May, 2014; May et al., 
2014), denoting the patient's difficulty of balancing a medically as-good-as-
possible care in relation to their social, intellectual, financial, etc. resources. In 
response to this, recent discussions have highlighted a concept called 'Minimally 
Disruptive Medicine' (Leppin, Montori, & Gionfriddo, 2015; May et al., 2009).  

"Minimally	Disruptive	Medicine	 is	a	 theory-based,	patient-centred,	and	context-
sensitive	approach	to	care	that	focuses	on	achieving	patient	goals	for	life	and	he-
alth	 while	 imposing	 the	 smallest	 possible	 treatment	 burden	 on	 patients’	 lives"	
(Leppin	et	al.,	2015,	p.	50).	

While evidence based medicine has its advantages, there is an on-going dis-
cussion regarding how knowledge is generated and applied within 
healthcare. There has long been a mismatch between what researchers are 
investigating and what doctors and patients want answers to (Richards, 
Montori, Godlee, Lapsley, & Paul, 2013). Evidence based medicine is thus 
increasingly confronted with two issues: (1) the problem that knowledge in 
and about healthcare has passed a stage where it has become unmanageable 
(Allen & Harkins, 2005) and difficult to disseminate (Greenhalgh, Howick, 
& Maskrey, 2014) and (2) that there is an increased questioning concerning 
how this knowledge is generated and applied (May et al., 2009) or set in 
relation to the patients' own prerequisites (Montori, Brito, & Murad, 2013). 
However, these issues are predominantly described from a professions', ra-
ther than a patients', perspective. 

The	Patients'	Perspective		
Knowledge and information is of great importance not just for the clinician, 
but also for patients, whose thirst for knowledge concerning conditions they 
(might) suffer from and how to best cope with them, is becoming increasing-
ly salient (Holman & Lorig, 2004; Richards et al., 2013). This may for ex-
ample concern effectiveness of their care, variations in treatment or medical 
uncertainty. This has recently been addressed by a new law in Sweden (Pa-
tientlagen [Eng.: The Patient Act]) giving the patient increased rights includ-
ing issues concerning information and the right to have a second opinion 
(Sveriges Riksdag, 2014). 

Patient empowerment discusses healthcare from a patient's perspective, with 
a focus on increasing their agency over health related issues.  

"In	a	broad	sense,	empowerment	is	a	process	of	helping	people	to	assert	control	
over	the	factors	which	affect	their	lives.	This	process	encompasses	both	the	indi-
vidual	 responsibility	 in	health	 care	and	 the	broader	 institutional,	 organizational	
or	 societal	 responsibilities	 in	 enabling	 people	 to	 assume	 responsibility	 for	 their	
own	health."	(Gibson,	1991,	p.	354)	
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A well-informed and participating patient has a higher potential to achieve 
health than a more passive patient (Nilsen, Myrhaug, Johansen, Oliver, & 
Oxman, 2013). However, it is difficult and time consuming for patients to 
coordinate their care or to make informed decisions (Riggare & Unruh, 
2015; Unruh & Pratt, 2008) and many patients wish for more involvement in 
their own care (see e.g. Parish, 2015; Richards & Godlee, 2014).  

Problem-Management	Methods	in	Healthcare	
An increased demand for efficiency, while at the same time maintaining or 
preferably increasing patient care and safety, pose a great challenge to 
healthcare systems today. In the Swedish context, as well as in many other 
developed countries, these challenges are commonly accompanied or ad-
dressed by shortening waiting times, reducing costs and minimising errors 
(Aherne & Whelton, 2010, in Ulhassan, 2014).  

To address challenges such as cost reduction or patient safety, proposed 
methods include Total Quality Management, Continuous Quality Improve-
ment, Six Sigma and Lean Thinking (commonly referred to as Lean) 
(Ulhassan, 2014). These methods are to a great extent based on improvement 
strategies such as employee engagement and continuous improvement 
(Ulhassan, 2014).  

While employee engagement is an appealing strategy, one important factor 
for engagement to occur builds on employees having the opportunity to dis-
cuss progress (Simpson, 2009). A good understanding of the problem situa-
tion and what is affected by it does strongly influence the rate of success for 
a change (Virkkunen & Newnham, 2013). Externalising descriptions of situ-
ations through video for example (Donetto, Pierri, Tsianakas, & Robert, 
2015) in order to convey a problem to stakeholders can support a change 
process by functioning as a type of "mirror of problematic aspects [...] lead-
ing to a joint analysis and stimuli" (Virkkunen & Newnham, 2013, pp. 79–
80). 

However, in healthcare with its well-known time pressure (El Morr & 
Subercaze, 2010), it is difficult to assign time for continuous and valuable 
employee engagement. From the experience reported in Appendix A (Thies, 
2015a), it proved to be challenging to find time to have meetings, so em-
ployee engagement might seem to be an interesting strategy in theory, how-
ever, in practice it is hard to employ.  

In healthcare, external management consultants are commonly hired to address 
problems in the organisation. However, this rarely encompasses work beyond 
the clients' organisations, thus missing out on input from users or stakeholders 
affected by that organisation (Burns et al., 2006). This leaves a unilateral im-
pact of management consultancies and thus limited from a holistic perspective.  
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"Management	consultants	working	for	public	sector	organizations,	 for	example,	
rarely	think	beyond	their	clients’	organizations,	or	reach	out	into	the	communities	
of	users	that	the	public	sector	serves	–	denying	the	possibility	of	gaining	any	in-
sight	 from	 the	knowledge	or	 creativity	 that	 resides	with	 those	users."	 (Burns	et	
al.,	2006,	pp.	8–9)	

In contrast to this, design methodology takes a more holistic perspective 
examining a multitude of stakeholders' perspectives. Deliverables from de-
sign include more tangible prototypes, rather than written reports or presen-
tations (Burns et al., 2006), which makes the process more accessible to 
differing stakeholders.  

Lean	and	Continuous	Improvement		
Continuous improvement (CI) is defined by Bhuiyan and Baghel (2005) as 
"[...] a culture of sustained improvement targeting the elimination of waste in 
all systems and processes of an organization" (p. 761). CI is commonly 
aimed at healthcare development where different staff categories are in-
volved in problem solving processes which comprise rapid continuous ses-
sions called kaizen (Holden, 2011).  

Lean is one such approach and originates from the Toyota Motor Corpora-
tion, where new production improvements were introduced in the 1950's 
(Ulhassan, 2014). Lean, or the Toyota Production System as the approach 
was originally called at Toyota, builds on 5 principles: Organise, Orderli-
ness, Cleanliness, Standardise and Discipline. They are commonly referred 
to as 5S which denotes the 5 principles in Japanese (Seri, Seiton, Seiso, 
Seiketsu and Shitsuki) (Ulhassan, 2014).  

Lean builds on the employees’ understanding of problems, and a continuous 
elimination of unnecessary 'waste', which "[...] is anything that does not add 
value to the customer. For example, if the [patient at an Emergency Depart-
ment] is the customer, 2 wastes might be waiting to be seen, or undergoing 
(and paying for) a duplicate test" (Holden, 2011, p. 265).  

Lean has been criticised for primarily targeting efficiency with little atten-
tion paid to the patient’s perspective (Poksinska, Fialkowska-Filipek, & 
Engström, 2016). Beyond this, CI methods such as Lean aim at incremental, 
rather than radical innovation (Bessant, Caffyn, Gilbert, Harding, & Webb, 
1994), and is thus badly suited for complex or wicked problems as addressed 
in this thesis. 

The processes building on CI commonly originate from an industrial setting 
(Ulhassan, 2014). This thinking poorly incorporates the patient, since the 
patient cannot solely be seen as a customer, as may often be the case in in-
dustry. In the consumer-product industry for instance, the artefact and the 
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person buying it are completely separate entities, whereas the care process 
and the patient are inherently intertwined in healthcare.  

In recent decades, New Public Management has increasingly been employed 
in public sectors, and with it processes based on Lean. 

"The	adoption	of	Lean,	among	other	improvement	strategies	adopted	by	Swedish	
health	 care	 organizations,	may	 be	 seen	 as	 a	 part	 of	 the	 ‘New	 Public	Manage-
ment’	approach.	[(McNulty	&	Ferlie,	2002	cited	in	Ulhassan)]	This	shift	has	chal-
lenged	the	traditional	medical	hierarchy	and	has	accentuated	the	power	conflict	
between	physicians	and	managers."	(Ulhassan,	2014,	p.	1)	

Design		
Frayling (1993) discusses three types of research within the design realm: 
Research into design being concerned with the activity to design, research 
for design aiming at supporting the process to design and where the end 
product is the goal, and research through design as an approach to gain 
knowledge by designing (Frayling, 1993).  

Zimmerman, Stolterman, and Forlizzi (2010) discuss Research through De-
sign (RtD) as a method to conduct research, but where knowledge produc-
tion (in contrast to other research) is not the intended outcome at the start of 
an RtD project. Instead Zimmerman et al. view an outcome of the RtD pro-
cess as a "placeholder" or "proposition" to other designers in other contexts, 
hence supporting others through "exemplars" (Bardzell, 2011; Blomkvist & 
Holmlid, 2009) that can be further developed by others in other contexts. 

Zimmerman et al. use RtD as a basis for possible theories on and for design 
(Zimmerman et al., 2010). Theory on design is concerned with how and why 
people design in order to understand design-activity, but not aiming at un-
derstanding how to conduct it, while theory for design aims at improving the 
practice of design. 

To further elaborate on the relationship between design and research, Fall-
man (2003) distinguishes between design-oriented research which is con-
cerned with conducting design in order to produce knowledge, and research-
oriented design having the generation of new artefacts or solutions to prob-
lems, but not the production of knowledge, as its primary goal (Fallman, 
2003). 

Fallman (2003) also discusses three types of accounts of what design 'is': (1) 
the romantic, (2) the conservative and (3) the pragmatic. The romantic ac-
count builds on the designer as a creative genius whose process is mysteri-
ous and unrevealed, whereas the conservative sees design as a rather linear 
process using methodology from the natural sciences, mathematics and sys-
tems theory, assuming there is a 'problem' to be solved.  
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The third account is the pragmatic account, which he describes as being en-
gaged directly in a specific design situation where the designer is seen as a 
self-organising system with constructive as well as reflective skills. This 
closely links the pragmatic account to a hermeneutic process as described by 
Jahnke (2013) and the notion of free-flowing design practice (Dorst, 2015) 
which is further explored below. 

Simon (1996) instead views design as a science of the artificial and refers to 
design as converting an actual situation to a preferred one. This relates to 
the notion of intentional change (Nelson & Stolterman, 2003) as it is con-
cerned with changing something to a preferred or intended state. Simon 
views design from a science-point-of-view with the difference that design 
does not concern 'what is' but rather 'what ought to be', which Kimbell 
(2009) points out to be of relevance in fields such as engineering, manage-
ment and medicine. Since Simon’s notion entails that the current situation is 
less attractive than the preferred one, a change may in this case be acceptable 
as the intended outcome. However, in Simon's understanding of design there 
is no clear distinction of design from the more technological notion and thus 
includes practices such as engineering. This distinguishes his definition from 
the discussion below, in that the wide definition of design which includes 
processes like engineering may be considered design, however I argue that 
they overemphasise methods and a step-by-step model for design which 
makes them less suitable for the type of complex or wicked problems ad-
dressed in this thesis. This thus positions Simon far away from the notion of 
design as a means to tackle the type of problems addressed in this work, 
namely complex problems. 

Krippendorff (2006) instead discusses design as the creation of meaning, 
referring to increasing a semiotic understanding of the designed artefact. In 
this case there is a differentiation of the artefact itself (which Simon de-
scribes as the outcome of a design process) and the understanding of this 
artefact. Krippendorff means that a designer creates the meaning of an object 
(or a process, service, etc.), which is separate from its existence per se. This 
notion of design is relevant in sub-areas of design such as styling (concerned 
with the 'look and feel' of a product, e.g. the look of a car) or user interface 
design (concerned with supporting a user to understand and be able to handle 
an object or system). However, the notion of design as a creation of meaning 
presupposes that the underlying object is non-negotiable. In this respect de-
sign can mainly be understood as an interface between the observer (the 
user) and the observed (object, system, etc.), but does not influence the un-
derlying structure that is the outset for the design process. 

Schön (1983) discusses design as a reflective conversation with the situation, 
a reflection-in-action as he calls it. He emphasises the role of artistry as an 
important competence in contrast to technical knowledge. A strong focus is 
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placed on the practice of the designer and the "relation between creation and 
reflection-upon-the-creation that allows for constantly improved competence 
and re-creation" (Johansson-Sköldberg, Woodilla, & Çetinkaya, 2013, p. 
124). This description of design as a reflective practice is important to this 
thesis. It focuses less on the outcome of the design-process, than on the pro-
cess itself.  

In Buchanan's seminal paper Wicked problems of design thinking (1992), 
design is discussed from the perspective of dealing with wicked problems, as 
coined by Rittel and Webber (1973). This is an interesting notion of design 
in the context of this thesis since it specifically puts design in the context of 
complexity by describing the problems-to-be solved as wicked, meaning that 
"[...] there are no ‘solutions’ in the sense of definitive and objective answers" 
(Rittel & Webber, 1973, p. 155).  

Buchanan (1992) discusses two concepts, namely placements and catego-
ries, to describe how designers work. In brief, categories and placements 
describe constructed boundaries that the designer makes use of in order to 
conduct the design work. The difference between the two is that categories 
denote "[...] fixed meanings that are accepted within a framework of a theory 
or a philosophy, and serve as the basis for analysing what already exists" 
(Buchanan, 1992, p. 13), whereas the notion of placements denotes con-
structed delimitations enabling the designer to create new thinking in other-
wise non-delimitated design situations. This relates to the notion of frame 
creation, which is explored in the Theoretical Framework of this thesis. 

Placements are thus created or applied in the context of the situation, and 
build on the designer’s competence since the application of placements calls 
for qualified judgements (Nelson & Stolterman, 2003) within the design-
situation.  

"Placements	are	tools	by	which	a	designer	intuitively	or	deliberately	shapes	a	de-
sign	situation,	 identifying	the	views	of	all	participants,	 the	 issues	which	concern	
them,	and	 the	 invention	 that	will	 serve	as	a	working	hypothesis	 for	exploration	
and	development."	(Buchanan,	1992,	p.	17)	"The	boundary	of	a	placement	gives	
a	context	or	orientation	to	thinking,	but	the	application	to	a	specific	situation	can	
generate	a	new	perception	of	 that	 situation	and,	hence,	a	new	possibility	 to	be	
tested."	(ibid,	p.13)		

Buchanan emphasises that the design-process continuously encompasses a 
constant problem-formulation and solution-generation that go hand-in-hand 
iteratively rather than sequentially. This is supported by the notion of place-
ments, which continuously help inform the design-process by questioning 
fixed understandings on the one hand, and possible solution realms on the 
other hand. This relates to what Dorst and Cross (2001) refer to as the ex-
pansion and co-evolution of problem and solution spaces, as described in the 
Theoretical Framework section.  
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According to Buchanan (1992), the notion of placements supports the under-
standing of what designers occasionally describe as intuition (Stolterman, 
2008). Experienced designers are described by Buchanan (1992) as having a 
personal set of conceptual placements consisting of an array of experiences 
that the designer thoughtfully applies to new situations. The core aspect in 
this reasoning lies in the designer’s experience on when and how to apply a 
placement rather than based on a number of conducted design projects. An 
unthoughtful application of 'old placements' risks overriding the placement 
to become a category, thus fixed in meaning (ibid.). This is why judgement 
plays an important role in the design process (Nelson & Stolterman, 2003). 

Design	Competence	
It is thus important to explore the designer's competence in a design process. 
Lawson and Dorst (2009) describe seven levels of design expertise ranging 
from the (1) naïve, (2) novice, (3) advanced beginner, (4) competent, (5) 
expert, (6) master to the (7) visionary designer (Dorst, 2015, p. 57).  

The Competent vs. the Expert Designer  

A competent designer (placed on design-expertise level four) denotes what 
Lawson and Dorst (2009) describe as a strategy-based designer "who can 
handle and understand all the common situations which occur within their 
design domain. [...] A competent designer actively steers the development of 
the design problem" (Dorst, 2015, p. 58). The competent designer is well 
suited for design-processes concerning problems that are rather well-
structured (Dorst, 2006), which Löwgren (1995) describes as the engineer-
ing-design perspective. According to Dorst's distinction between the design-
er’s role in the process, the competent designer is placed in the middle of the 
scale ranging from the naïve to the visionary designer.  

The competence of the expert designer is related to the competent designer 
set one level above on level five of seven.  

An	expert	designer	is	defined	as	an	experience-based	designer	that	is	"known	for	
an	approach	or	a	 set	of	values	 that	 is	expressed	 through	his	or	her	own	design	
work.	 This	 level	 of	 design	practice	 is	 characterized	by	an	 implicit	 recognition	of	
situations	and	a	fluent,	intuitive	response."	(Dorst,	2015,	p.	58)	

The expert designer's competence is based on experience which, according 
to Dorst (2015), is considered crucial in design-processes that deal with 
open, complex, dynamic and networked problems, or in the words of Bu-
chanan (1992), when dealing with wicked problems. This approach relates to 
Löwgren’s (1995) description of the creative design perspective in that it 
explores and questions the initial problem description and is based on diver-
gent, rather than convergent processes. 
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Engineering vs. Creative Design Perspective 

Löwgren (1995) proposes the distinction between the engineering design 
perspective and the creative design perspective in the context of HCI. This 
distinction is relevant, since it distinguishes work aiming at finding a solu-
tion to a defined problem (engineering design) from work based on the in-
terplay between problem solving and problem understanding (creative de-
sign) (Löwgren, 1995).  

"Engineering	design	assumes	that	the	 'problem'	to	be	solved	 is	comprehensively	
and	precisely	described,	preferably	in	the	form	of	a	requirement	specification.	[...]	
Engineering	 design	 work	 is	 amenable	 to	 structured	 descriptions	 and	 seen	 as	 a	
chain	of	transformations	from	the	abstract	(requirements)	to	the	concrete	(result-
ing	artifact).	Moreover,	 this	 structurally	makes	engineering	design	 impersonal."	
(Löwgren,	1995,	pp.	87–88)	

Instead Löwgren's description of the creative design perspective emphasises 
the questioning of the problem, an interplay of proposing solutions and un-
derstanding the problem(s), its unpredictable nature and that the designer 
plays a personal role in the process. 

"In	contrast	 [to	engineering	design],	 creative	design	 is	about	understanding	 the	
problem	as	much	as	the	resulting	artifact.	Creative	design	work	is	seen	as	a	tight	
interplay	between	problem	setting	and	problem	solving.	In	this	interplay,	the	de-
sign	space	is	explored	through	the	creation	of	many	parallel	ideas	and	concepts.	
The	given	assumptions	regarding	the	problem	are	questioned	on	all	levels.	Crea-
tive	design	work	is	inherently	unpredictable.	Hence	the	designer	plays	a	personal	
role	in	the	process."	(Löwgren,	1995,	p.	88)	

Vetting Wolf, Rode, Sussman, and Kellogg (2006) elaborate on engineering 
and creative design. They differentiate between the relevance of the two 
respective types of design by their applicability in relation to the complexity 
of the problem that is addressed, which is highly relevant in the complex 
field of healthcare.  

"For	problems	that	can	be	treated	as	‘tame’	problems,	the	engineering	approach	
of	prototyping	and	iterative	testing	is	effective.	However,	creative	design	practic-
es	must	be	employed	for	wicked	problems."	(Vetting	Wolf	et	al.,	2006,	p.	530)	
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Designing	for	(a	Potential	Removal	of)	Technology	
Today technology is becoming ever more ubiquitous7. Many problems in 
complex contexts, including healthcare, are addressed by technology, and it 
is commonly seen as part of the solution. This development is likely to con-
tinue. However, there needs to be a distinction between a predefined under-
standing that technology is thought to be part of a solution, versus having 
identified a need that may be addressed by technology.  

This distinction relates to the notions of technology-push (tech-push) and 
technology-pull (tech-pull). Tech-push describes development based on the 
possibilities technology offers, whereas tech-pull denotes the opposite, when 
technology is used to close an already identified gap. Tech-push is thus op-
portunity-driven, whereas tech-pull is needs-driven (S. Murray & Yanagi, 
2015). In this context design plays an important role. 

"Design	provides	the	link	between	the	pushing	mechanism	of	technical	development	
and	the	pulling	mechanism	of	the	market	place."	(Wrigley	&	Bucolo,	2011,	p.	234)	

However, in a context where technology is ubiquitous, it is easy to overlook 
situations that might be better solved without technology. This differentiates 
a creative perspective on design (Löwgren, 1995) from a more engineering 
perspective (ibid.). In contexts where the presence of technology is rarely 
questioned, technology thus risks becoming a fixation, which leads to a limi-
tation in the design-process. This may be referred to as design fixation 
(Jansson & Smith, 1991) or functional fixedness (Purcell & Gero, 1996).  

Ethnography is commonly referred to as a relevant tool to inform design. 
However, Dourish (2006) criticises HCI for a limited understanding of ethnog-
raphy as a means to inform requirements for system development and thereby 
limiting the result of the ethnographic investigation by not embracing results 
that may imply what ought not to be built. 

Design in HCI literature is often restricted to the development of artefacts or sys-
tems (Baumer, Burrell, Ames, Brubaker, & Dourish, 2015; Benyon, 2010; 
Dourish, 2004; Fallman, 2003, 2007, 2008), and is occasionally mentioned as 
having limited utility for design practitioners (Roedl & Stolterman, 2013). Despite 
the field's nomenclature with the term 'computer' in 'Human Computer Interac-
tion', a recent discussion questioning technology as a self-evident tool or solution 
in HCI research has emerged, as described below. When understanding needs in a 
demarcated realm (as for example in relation to a technology) this may limit the 
possibility to understand needs beyond the ones that in some way relate to the 
technology, as discussed by Thies, Ljungblad & Stewart Claesson (2015). 

                                                        
7 Ubiquitous = present everywhere 
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Technology Extravention 

Baumer and Silberman (2011) describe that HCI increasingly tackles ever-
more complex problems, but they do however emphasise that "[...] there has 
been relatively little reflection about where and when not to apply technolo-
gy, and arguments that technological interventions might not be appropriate 
for every situation are quite rare" (Baumer & Silberman, 2011, p. 1). They 
mention this as low-/no-tech solutions and describe an active act of removing 
technology by the term technology extravention.  

Baumer et al. (2015) also discuss technology non-use and emphasise that this 
approach might call for fundamentally different approaches to be studied, 
since the methods to study technology use may not be suitable for studying 
non-use.  

"While	non-use	is	often	understood	as	the	absence	of	a	phenomenon	or	practice,	
something	else	likely	exists	in	place	of	use,	and	it	is	that	something	we	should	be	
studying."	(Baumer	et	al.,	2015,	p.	54)	

Pierce (2012) discusses a related notion by discussing the intentional nega-
tion of technology (i.e. the undesign of technology) and continues: 

"While	 design	 researchers	 and	 practitioners	 often	 understood	 design	 to	 involve	
the	 intentional	 creation	 or	 introduction	 of	 some	 material	 or	 immaterial	 thing	
(product,	 image,	 service,	 value,	 etc.),	 the	 intentional	 destruction	 or	 removal	 of	
some	 thing	may	also	be	 considered	a	possible	or	 even	necessary	 component	of	
design.	Within	the	HCI	community,	design	typically	 implies	the	creation	or	intro-
duction	of	 some	digital	artifact;	 rarely	does	 it	entail	 the	explicit	and	 intentional	
destruction,	removal,	or	inhibition	of	an	existing	technology	or	the	foreclosure	of	
a	potential	future	technology."	(Pierce,	2012,	p.	957)	

Nelson and Stolterman (2003) describe design as an "[...] ability to imagine 
that-which-does-not-yet-exist, to make it appear in concrete form as a new, 
purposeful addition to the real world” (Nelson & Stolterman, 2003, p. 10). 
Pierce expands this definition further to also encompass the negation of how 
Nelson and Stolterman define design: 

"As	a	conceptual	point	of	departure,	consider	an	inversion	of	Nelson	and	Stolter-
man’s	 [(2003)]	 notion	 of	 design	 that	 emphasizes	 design	 as	 destruction	 rather	
than	creation:	design	as	the	ability	to	 imagine	the	absence	of	that-which-exists,	
to	make	 it	disappear	 in	 concrete	 form,	as	a	new,	purposeful	subtraction	of	 the	
real	world."	(Pierce,	2012,	p.	960,	original	emphasis)	

Satchell & Dourish (2009) discuss this issue from the perspective of the user, 
and argue that "non-use is not an absence or a gap; it is not negative space. 
Non-use is, often active, meaningful, motivated, considered, structured, spe-
cific, nuanced, directed, and productive" (Satchell & Dourish, 2009, p. 7). 
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Design	Methods		
"[Design]	methods	should	be	seen	as	tools	for	developing	the	designers	abilities"	
(Löwgren	&	Stolterman,	1999,	p.	14)	

The view of design method as a tool for a designer may from a metaphorical 
point of view be compared with what a hammer constitutes for a carpenter. 
Having this hammer may be a prerequisite for building a chair; it does how-
ever not necessarily make you a qualified carpenter.  

The application of design thinking in a design process thus requires relevant 
tools, but it also requires design competence in order to obtain valuable re-
sults, just like the carpenter needs competence to thoughtfully use the ham-
mer. Anyone can build a chair, but the propensity of the chair to be attrac-
tive, well-functioning, and safe, etc. increases when competence is included 
in the process. 

If design is viewed solely as methods, distinct features are missing: the expe-
rience and competence of the designer. Recently an increased discussion has 
emerged concerning the methodology of design and the importance of the 
experience of the person(s) employing it (Dorst, 2015; Johansson-Sköldberg 
et al., 2013; Wetter-Edman, 2014).  

This experience forms what Polanyi calls tacit knowing described as "a way 
to know more than we can tell" (1966, p. 18). Nooteboom, Coehoorn & 
Zwaan (1992) describe tacit knowledge as being derived from experience, 
rather than from theory and stipulate that it is difficult to transfer tacit 
knowledge from one person to another. In a design context this tacit 
knowledge is of high importance (W. L. P. Wong & Radcliffe, 2000) and 
goes beyond mere methods. Tackling complex problems asks for more than 
just methods, thus placing emphasis on the individual's competence and ex-
perience deploying the method - the tacit knowledge. 

Löwgren and Stolterman (Löwgren, 1995; Löwgren & Stolterman, 1999) 
discuss the importance of the person conducting the design work in the con-
text of designing interactive systems and argue that design cannot be reduced 
to a set of methods, though these are emphasised as important:  

"[T]he	 skills	 and	 abilities	 of	 the	 designer	 determine	 the	 quality	 of	 the	 final	 sys-
tem."	(Löwgren	&	Stolterman,	1999,	p.	14)	

The designer's skill, competence and experience also affects the perception 
of complexity in a design situation (Stolterman, 2008). 
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Design	Education	
Goodman, Stolterman and Wakkary (2011) discuss the distinction of design 
practice and scientific practice and emphasise the situated reflexivity and 
complexity as typical for the design practice:  

"Design	practice	differs	from	scientific	practice	in	valuing	situated	reflexivity	and	
in	locating	complexity	in	experience.	Some	research	tries	to	define	and	then	solve	
the	complexity	of	design	practice	through	prescriptive	frameworks.	However,	the	
complexity	of	design	practice	 is	emergent,	experienced	through	reflection,	 judg-
ment	and	practice	in	a	manner	that	is	synthetic	and	irreducible."	(Goodman	et	al.,	
2011,	p.	1064)	

This distinction becomes relevant when exploring the way design is taught, 
and how the educational systems that teach design differ from each other. In 
brief, there are (at least in Sweden) three different ways to become a design-
er.  

A. You are either an autodidact or have learned through practitioners 
outside of the educational system8,  

B. You have attended a design education based on scholarship [Swe-
dish: vetenskaplig grund] or  

C. You have attended a design education based on artistic practice 
[Swedish: konstnärlig grund].  

The latter two in the Swedish context are defined by the Swedish Higher 
Education Act (Högskolelagen, 1992:1434). I have compared the require-
ments9 for an advanced level leading to the Degree of Master [Swedish: 
Masterexamen] and the Degree of Master of Fine Arts [Swedish: 
Konstnärlig Masterexamen]. Both types of design education have a substan-
tial focus on learning design methods. However, this learning is conducted in 
quite different ways, leading to different outcomes.  

The designer educated on the scholarly basis gains his or her understanding 
predominantly from reading and learning from previous work, such as books 
or scientific articles. As defined in the Qualifications Ordinance, one of the 
main 'competence and skills' of relevance for a student in the scholarly realm 
is to "demonstrate the ability [...] to clearly report and discuss his or her con-
clusions and the knowledge and arguments on which they are based [...]" 

                                                        
8 These designers are not the main focus of this section and will thus not be discussed in as 
much detail as the two other types of design educations. 
9 The requirements are stated in Annex 2 (“Annex 2 of Qualifications Ordinance,” 1993) of 
the Swedish Qualifications Ordinance (Högskoleförordningen, 1993:100). The translation to 
English is provided by the Swedish Council for Higher Education: http://www.uhr.se/ 
sv/Information-in-English/Laws-and-regulations/The-Higher-Education-Ordinance/Annex-2/ 
accessed 2015-10-02 
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(“Annex 2 of Qualifications Ordinance,” 1993, my emphasis). Such a formu-
lation highly emphasises a scientific valuation of the student’s work.   

This is however not the main task for a student educated on the base of artis-
tic practice (hereafter referred to as an art-based designer). In order to be 
able to obtain such a degree, the student has to show 'competence and skills' 
in being able to "[...] clearly present and discuss [...] works and artistic issues 
[...]" (ibid.) as well as to "demonstrate the ability to create and execute his or 
her own ideas with his or her own personal expression, to identify, formulate 
and solve artistic and creative problems autonomously and also to plan and 
undertake advanced artistic tasks using appropriate methods [...]" (ibid, my 
emphasis).  

This implies that there is more work conducted in the art-based education 
where the student develops his or her own cases rather than relying on the 
work of others. This large amount of what might be perceived as 'trial and 
error' (Dorst, 2013, 2015) can lead to: (1) the generation of personal exem-
plars, which may be described as previous solutions that future work con-
ducted by oneself as well as others can benefit from (Blomkvist & Holmlid, 
2009; Buchanan, 1992), and (2) a development of thinking that goes beyond 
the application of previous knowledge (created by others or oneself), but at 
the same time to a substantial extent incorporates previous personal experi-
ences that may be of relevance (Dorst, 2015).  

Such experiences expand the student’s body of tacit knowledge concerning 
his or her capability to make decisions that are based on judgement instead 
of relying on, or relating to, the work of others. According to Nelson and 
Stolterman "[...] judgment is knowing based on knowledge that is insepara-
ble from the knower" (2003, p. 184, original emphasis). And they continue: 

"Scientific	knowledge,	the	ultimate	separable	knowledge,	plays	a	necessary	sup-
porting	role	in	good	judgment	making,	but	is	very	different	in	character	from	the	
knowing	that's	embedded	in	judgment."	(ibid,	p.	184)	

It is thus the capability of judgement based on the student's personal experi-
ence that builds tacit knowledge, which I argue to be of high importance. 

Design	Thinking		
In the 1960's and 70's much attention was given to design methods (what 
designers do when they conduct design work), while the notion of "design 
thinking" was given more attention in the 80's and 90's (Kimbell, 2009). 
Even though no authoritative definition of design thinking exists (Kimbell, 
2009), it might be described as a mindset, rather than a step-by-step method-
ological approach.  
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The term design thinking is commonly used when discussing design from a 
process or innovation perspective (Carlgren, 2013). In the past decade other 
fields beyond design have increasingly adopted the notion of design thinking 
as a tool for innovation. This can be seen in areas such as management (see 
e.g. Kimbell, 2009; Verganti, 2009), business (see e.g. Brown, 2008), society 
(see e.g. Jahnke, 2013) or healthcare (see e.g. Freire & Sangiorgi, 2010; 
Wolstenholme et al., 2014). The Design Council refers to design thinking as 
a way to "get to the heart of the problem quickly and suggest radical, innova-
tive solutions" (“How design can help transform the care system,” 2015).  

There has been an increasing interest in involving designers to tackle con-
temporary problems (see e.g. Brown, 2008; Design Council, n.d.). The no-
tion of 'design thinking' is commonly proposed as an applicable way to ad-
dress complex problems (see e.g. Dorst, 2010; Johansson-Sköldberg et al., 
2013; Kimbell, 2009). 

"The	 core	 idea	 in	design	 thinking	 is	 that	any	discipline	 can	 take	 inspiration	and	
learn	from	the	way	designers	think	and	work,	and	apply	this	to	their	operations	
not	only	in	innovation	efforts	but	also	in	strategy,	innovation,	NPD	[New	Product	
Development]	or	organizational	renewal."	(Carlgren,	2013,	pp.	4–5)	

To understand design thinking, Carlgren presents "five core principles (hu-
man-centeredness, diversity, problem framing, experimentation, prototyping) 
that are enacted and embodied through a number of mindsets, practices, and 
techniques. These are informed by design practice but may play out differ-
ently in each particular context" (Carlgren, 2013, p. 65). Carlgren further 
emphasises "a strong focus on mindset change" (ibid.) as important in design 
thinking. 

Innovation	
Defining innovation is challenging. Baregheh, Rowley, & Sambrook (2009) 
state that "Whilst there is some overlap between the various definitions of 
innovation, overall the number and diversity of definitions leads to a situa-
tion in which there is no clear and authoritative definition of innovation" (p. 
1324).  

A basic view of innovation was provided by Rogers: "An innovation is an 
idea, practice or object that is perceived as new by an individual or other unit 
of adoption." (Rogers, 2003, p. 12) 

In this context I will however refer to a definition of innovation based on 
West and Anderson (1996) but slightly enhanced by Wong, Tjosvold, & Liu: 

"Innovation	can	be	defined	as	the	effective	application	of	processes	and	products	
new	 to	 the	 organization	 and	 designed	 to	 benefit	 it	 and	 its	 stakeholders."	 (A.	
Wong	et	al.,	2009,	p.	2)	
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This definition includes effectiveness rather than a limitation to 'newness', 
while at the same time refers to benefitting not only the organisation itself, 
but also other stakeholders, which is highly relevant in the healthcare con-
text, since it is an organisation dealing with individuals, rather than products.  

I wish to emphasise that the definition of innovation I discuss in this thesis 
encompasses a new application of previously known ideas, as Van de Ven 
describes: 

"As	long	as	the	idea	is	perceived	as	new	to	the	people	involved,	 it	 is	an	'innova-
tion',	even	though	it	may	appear	to	others	to	be	an	'imitation'	of	something	that	
exists	elsewhere."	(Van	de	Ven,	1986,	p.	592)	

Incremental	vs.	Radical	Innovation	
Innovations can be incremental or radical (du Plessis, 2007). Norman and 
Verganti describe incremental innovations in the context of products as "do-
ing better what we already do" denoting improvements within a certain 
frame of solutions. Radical innovations instead denote a change of frame 
"doing what we did not do before" (Norman & Verganti, 2014, p. 82).  

They illustrate this difference with an analogy of climbing a mountain where 
the height symbolises product quality, while lateral movement denotes a 
change of design parameters (Figure 1). In the allegory of climbing a moun-
tain, incremental change may be attained blindfolded since we can feel the 
terrain around us to understand in what direction to move to achieve more 
height. If no further step can increase height, we have reached the top of that 
mountain. However, radical innovation might impose the need to jump to a 
different mountain in order to attain more height than the original mountain 
may permit (position B). Changing from incremental improvements to radi-
cal change may demand taking such a risk by starting off further down on a 
new mountain (position C), while at the same time not knowing whether it 
indeed is higher than the original.  
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When discussing innovation on an organisational level, Watzlawick, Weak-
land, & Fisch (1974) refer to what they call 1st and 2nd order change.  

"First-order	 change	was	 related	 to	 adjustments	 and	 fluctuations	within	 a	 given	
system,	while	second-	order	change	implied	qualitative	changes	to	the	system	it-
self."	(Watzlawick	et	al.,	1974,	cited	in	Sangiorgi,	2011,	p.	31)		

This relates well to the notions of incremental and radical innovation. 
Whereas incremental innovations relate to 1st order change by addressing 
innovations on a level that resides within a system, radical innovation em-
braces changing the system itself (2nd order change). This does however not 
imply a hierarchy in possible impacts of an innovation since an incremental 
innovation may have substantial impact. However, it distinguishes the inno-
vations by type, meaning that the radical innovation largely addresses prob-
lems on a more holistic level, whereas the incremental innovation rather 
addresses specific, delimitated parts within a system.  

Design-Led	Innovation	
Design has in recent years been ever more discussed as a strategy for innova-
tion (Wrigley & Bucolo, 2011). In a context of incremental innovations of 
products, Wrigley and Bucolo define design-led innovation as: 

"Design	Led	innovation	is	a	strategy	that	aims	to	radically	change	the	emotional	
and	 symbolic	 characteristics	 of	 products	 through	 a	 deeper	 understanding	 of	
broader	changes	in	society,	culture	and	technology."	(Wrigley	&	Bucolo,	2011,	p.	
232)		

Design-led innovation is however also increasingly being recognised beyond 
product or systems development, such as service innovation (Bessant & 
Maher, 2009). However, dealing with the complexity of multiple stakehold-
ers in service innovation in the public sector poses a great challenge (ibid.).  

Figure 1: Adopted from Norman and 
Verganti (2014).  

Incremental product innovation depicted 
as moving from A to B (by the use of 
Human Centered Design, HCD).  

A change in meaning or technology may 
render the innovation to become radical 
by potentially increasing its possible 
height by moving to C in order to poten-
tially reach D. 
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Transformative	Design	
Transformative design, a term coined by Burns et al. (2006) discusses the 
power of design as an agent for radical change. They emphasise that the 
change not only encompasses the new solution, but rather a change in the 
organisation to support on-going change, thus relating to what Dorst denotes 
as frame innovation (2015).  

Transformative design has a strong connection to service design (Sangiorgi, 
2011), in that it builds on similar methods. However, in contrast to service 
design (which generally consists of the development of a service, rather than 
developing the organisation itself), transformative design has a higher focus 
on supporting the organisation itself to change in order to bring about long-
term change in the organisation’s main task.  

Transformative design pays specific attention to the formulation of the prob-
lem-to-be-solved. 

"[U]p	to	half	of	a	project's	timescale	may	be	given	over	to	problem	definition	and	
creating	the	right	brief	to	answer."	(Burns	et	al.,	2006,	p.	20)	
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Chapter	3 		

THEORETICAL	FRAMEWORK	

The theoretical framework for this thesis builds to a large extent on the sem-
inal work of Kees Dorst. His work explores the approach of the expert de-
signer (Dorst, 2015; Lawson & Dorst, 2009) and describes a design-process 
from a creative design perspective (Löwgren, 1995). Such a design process 
can from the perspective of non-designers (as well as occasionally by de-
signers themselves) often be perceived as serendipitous. Dorst's description 
of design is specifically applicable to problems that he describes as open, 
complex, dynamic and networked (Dorst, 2015, pp. 9–13), which I argue fits 
very well with many fundamental problems in the healthcare realm.  

Levels	of	design	expertise	discussed	in	this	thesis	
The work of Dorst (2011, 2015) focuses on the more advanced levels of 
design expertise, namely the expert or master level which he mentions as 
being capable of dealing with open, complex, dynamic and networked prob-
lem situations.  

Logic	Reasoning	Patterns	
Dorst (2015) discusses design from the outset of three simplified logic rea-
soning patterns, namely deduction, induction and abduction. The latter is 
divided into two types, namely normal abduction and design abduction. The 
basic reasoning pattern is described as: 

WHAT    +    HOW    leads to     OUTCOME 
   (elements)       (pattern of relationships)              (observed phenomenon) 

"At	the	very	simplest	level,	we	can	consider	the	world	to	exist	of	‘elements’,	such	
as	 people	 and	 things,	 and	 connections	 between	 these	 elements,	 captured	 in	 a	
‘pattern	of	 relationships’	 that	we	can	observe	 through	 the	 interactions	of	 these	
elements,	and	the	‘outcome’	of	a	process	in	which	the	elements	have	interacted."	
(Dorst,	2015,	p.	45)	

Different logic reasonings thus have certain parameters set, while other pa-
rameters are lacking at the outset. Commonly only one out of the three pa-
rameters is permitted to be undetermined. In short, this means that the basic 
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reasoning pattern may lack the ‘outcome’ (deduction), the ‘how’ (induction), 
or the ‘what’ (commonly referred to as abduction, specified by Dorst (2015) 
as normal abduction).  

Design methodology is however not confined by this single-unknown-
paradigm. Instead further types of reasoning are employed: The logic of 
design abduction (Dorst, 2015) leaves not one, but two of the three parame-
ters undefined (the 'what' and the 'how') while only specifying a desired 'out-
come'.  

Deduction 

The logic of deduction constitutes the first reasoning pattern that Dorst 
(2015) refers to: It depicts the ‘outcome’ as the only unknown factor.  

WHAT    +    HOW    leads to     ??? 
For example: If we know that there are planets in the sky ('what'), and we 
know how they move ('how'), we can through deduction calculate where 
they will be at a certain point in the future ('outcome'). 

Induction 

The second reasoning pattern described is induction. It depicts that we know 
the element(s) and we know the ‘outcome’. We can thus through the help of 
a hypothesis find patterns of relationships which are depicted as the ‘how’.  

WHAT    +    ???    leads to     OUTCOME 
For example if we know about planets (‘what’) in the sky, and we know 
where their positions are or have been (‘outcome’), we can formulate a hy-
pothesis on ‘how’ they moved to gain that position. 

Abduction	-	The	Logic	Behind	Design	
Productive thinking, abduction, according to Dorst (2015), can be separated 
into two separate reasoning patterns, where the first, normal abduction refers 
to the common way to refer to abduction, while the second, design abduction 
denotes a process as it is predominantly conducted by expert designers. 
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Normal Abduction 

Normal abduction has a stated or aspired ‘outcome’, as well as the ‘how’ 
that can be applied to achieve the aspired ‘outcome’. This reasoning is the 
basis of design: Something (the ‘what’) is conceived, based on a known or 
fixed ‘how’ (a pattern of relationships) and a stipulated, aspired ‘outcome’. 
Dorst refers to this as "Abduction-1" (2011) or as "Normal Abduction" 
(2015).  

???     +    HOW    leads to     OUTCOME 

Design Abduction 

Design abduction however has not one, but two unknown factors, lacking 
both the ‘what’ as well as the ‘how’. It only has the ‘outcome’ stated.  

???     +    ???      leads to     OUTCOME 
To overcome the difficulty of two unknowns, Dorst describes the activity 
that expert designers conduct as creating a "frame".  

Frame	Creation	
The notion of a frame in the context of design was introduced by Schön 
(1983). It can be described as a "What if ...?" and consists of a temporary 
limitation in the design abduction process, where the ‘outcome’ as well as a 
possible, but not yet determined ‘how’ are linked together through a frame.  

This temporary limitation enables the designer to discuss the ‘what’ in rela-
tion to a temporary frame instead of relating the ‘what’ to a stipulated, and 
thus fixed ‘how’ (which is the case in normal abduction).  

Dorst describes a "frame" by using an example from his design experience in 
a project concerning criminality in an entertainment district in the city of 
Sydney (see Box 1). The full description can be read in Dorst (2015, pp. 31–
34).  
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Box  1: Case description on the creation of frames, adopted from Dorst (2015, pp. 31–34) 

Dorst (2011, 2015) uses the term frame creation as a description of what 
expert designers do when applying temporary and shifting limitations to the 
situations under investigation and development. A frame is mentioned as an 
iterative tool to simultaneously develop knowledge about the situation at 
hand in order to understand underlying or related problems (expansion of 
what the problem-to-be-solved is) while also constituting a way to achieve 
multiple propositions of solutions (expansion of types of possible solutions).  

"Design	 involves	 problem	 setting	 as	 well	 as	 problem	 solving,	 often	 challenging	
and	reframing	the	given	design	brief	(Schön	[1983]).	This	is	particularly	important	
with	 complex	 problems."	 (Bowen,	 Dearden,	 Wright,	 Wolstenholme,	 &	 Cobb,	
2010,	p.	157)	

The design activity thus consists of problem setting as well as problem solv-
ing (Fallman, 2003; Schön, 1983) or as Dorst (2015) and Maher, Poon, & 
Boulanger (1996) describe it, as an activity iteratively engaged in the prob-
lem space and the solution space, as explored below. 

The case referred to by Dorst regarding the creation of frames, concerns a prob-
lem with criminality in an entertainment district.  

The aspired ‘outcome’ is reduced criminal activity in the district. Previous at-
tempts to reduce criminality through a concept of more surveillance (the ‘how’) 
by increasing police presence or installing surveillance cameras (the ‘what’) have 
not had the desired impact. Instead the designers at the Designing Out Crime 
Centre (where the project was conducted) created a "What if ...?" through framing 
the entertainment district as a music festival: "What if this district was designed 
in the same manner as a music festival is designed?"  

This idea was based on insights from observations and interviews with visitors to 
the area. The insights showed that much of the criminality was conducted by typ-
ical visitors to the area that for some reason had shifted from having a good time, 
to being bothered by something. 

Through using the music-festival frame as a construction on ‘how’ the desired 
‘outcome’ might be achieved, the designers could create several ‘whats’ that 
would support the proposed frame.  

Examples of ‘what’ consisted of better access to transportation to leave the area, 
better information provided by signs in the street providing information about 
another train station, creation of calm rest areas with access to water fountains, 
and more public toilets.  

The example thus illustrates how the flexibility of the ‘how’ was shifted from 
countering the excesses and punishing the perpetrators by more security person-
nel, police and surveillance, to instead providing a range of other solutions while 
at the same time supporting the visitors to have an even better time in the district. 
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Iterations	and	the	Use	of	Frames		
The use of frames is not a linear process that in itself directly leads to a de-
sired ‘what’. Instead the frame-creation process informs the designer itera-
tively and does, just as well as it might lead to an applicable result in form of 
a ‘what’ and a ‘how’, deepen the knowledge about an underlying problem 
that might not have been perceived in advance. 

The iterative process that is linked to the notion of creating frames is often 
mentioned as a central aspect of design (see e.g. Brown, 2008; Burns et al., 
2006; Cross, 1990; Dorst, 2006; R. Murray et al., 2006; Paton & Dorst, 2011).    

"Through	 an	 active	 process	 of	 ideating,	 iterating,	 and	 critiquing	 potential	 solu-
tions,	 design	 researchers	 continually	 reframe	 the	 problem	 as	 they	 attempt	 to	
make	the	right	thing."	(Zimmerman,	Forlizzi,	&	Evenson,	2007,	p.	5)	

Paradoxes		
According to Dorst, a paradox is "a complex statement that consists of two 
or more conflicting statements" (Dorst, 2006, p. 14).  

"All	the	statements	that	make	up	the	paradox	are	(possibly)	true	or	valid	in	their	
own	right,	but	they	cannot	be	combined	for	logical	or	pragmatic	reasons."	(Dorst,	
2015,	p.	51)	

Dorst (ibid.) discusses three potential ways to resolve a paradox: (1) to 
choose one side of the paradox, (2) to compromise or (3) to redefine the 
problem situation. Such a re-definition of the problem situation is what ex-
pert designers can contribute to (Dorst, 2015). 

Free-Flowing	Design	Practice	
Based on the logic of design abduction, Dorst proposes the notion of free-
flowing design practice:  

"[A	practice]	where	expert	designers	essentially	develop	the	problem	situation	it-
self.	The	possibility	of	developing	problem	situations	radically	shifts	the	scope	of	
design	 practices:	 until	 now,	 we	 have	 considered	 the	 desired	 outcome	 (desired	
functionality	or	 value)	 to	be	unalterable	 in	describing	design	abduction.	But	ex-
pert	design	practice	 shows	 that	even	 the	desired	outcome	can	mutate	with	 the	
adoption	of	a	new	frame,	enabling	designers	much	more	freedom	to	step	away	
from	the	initial	paradox."	(Dorst,	2015,	p.	60)	

This implies that the reasoning behind design abduction, where the only 
fixed part in the outset of a design process is a stipulated ‘outcome’ to strive 
for, is derived also from this sole fixed part. This means that a design-
process that is based on design abduction may end up in a situation where 
the stipulated ‘outcome’ itself is questioned, due to knowledge gained from 
the design process.  
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"[E]xpert	design	practice	shows	that	even	the	desired	outcome	can	mutate	with	
the	 adoption	 of	 a	 new	 frame,	 enabling	 designers	 much	more	 freedom	 to	 step	
away	from	the	initial	paradox	[of	a	problem	situation]."	(Dorst,	2015,	p.	60)	

The free-flowing design practice may thus be described by the equation: 

It builds on the process of design abduction using frames. It however expands 
the design-abduction process further by allowing it evolve even new 'out-
comes', thus enabling the design-process to re-define the initially stipulated 
'outcome'. This increased number of undefined variables in the process asks 
for high levels of judgemental competence and experience (Dorst, 2015). 

In a free-flowing design practice that involves high amounts of complexity 
both normal as well as design abduction is conducted. However, it may not 
be reduced to these, less complex, steps: 

"There	may	be	elements	within	the	process	of	solving	ill-structured	problems	that	
can	actually	be	more	or	 less	straightforward	steps	(that	can	be	considered	well-
structured	 problems),	 but	 that	 doesn’t	 mean	 that	 the	 solving	 of	 ill-structured	
problems	can	be	reduced	to	these	straightforward	steps."	(Dorst,	2006,	p.	9)	

Expansion	and	Co-Evolution	of	Problem	and	Solution	Spaces		
The iterative process of framing and reframing a situation at hand, may in-
form a solution, as well as inform about underlying or previously not per-
ceived problems (Dorst, 2015). This constitutes what Dorst and Cross (2001) 
mention as the co-evolution of the problem and solution spaces. The two 
spaces evolve and expand iteratively, thus affecting each other.  

Rather than developing a solution based on a predefined or fairly fixed prob-
lem formulation, a proposed solution instead evolves the understanding of 
the problem, and the new problem-understanding may in turn inform new 
solutions, enabling the previously proposed solution to be further developed. 
Both the problem space, as well as the solution space thus expand and co-
evolve. 

This is the basis also in developing a free-flowing design practice. Not 
knowing what the final problem-understanding will be, leaves the definition 
of what the ‘outcome’ (that is to be obtained by the design process) unde-
fined, thus free-flowing. 
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Chapter	4 	

METHOD	

Research	Strategy	
The research strategy for this work has entailed a qualitative methods ap-
proach based on design methodology. The empirical data collected can be 
attributed to ethnography (Denscombe, 2010). Ethnography was used in 
order to get insights into how problems were identified and addressed in 
healthcare.  

An alternative research strategy that could have been selected is surveys in 
form of for example postal questionnaires (ibid.). Questionnaires are well 
suited for collecting large amounts of information from a large number of 
people in short periods of time. However, questionnaires are often utilized to 
collect relatively straightforward uncomplicated facts and behaviours when 
the researcher knows in advance what to look for, and where the data is to be 
gathered. As this work intended to find out about the multiplicity of prob-
lems afflicting healthcare’s personnel and patients, questionnaires were ruled 
out. They were considered inadequate since there often is a certain level of 
researcher’s imposition embedded in the formulation of the questions asked, 
a difficulty in assessing how truthful a respondent is, and uncertainty in how 
much thought respondents put in their answers (Ackroyd & Hughes, 1981).  

The other research strategy that was considered was design-based research 
(DBR) as DBR is developed in educational contexts, which might be suita-
ble due to large amounts of communication and information transfer be-
tween healthcare staff internally, as well as between healthcare staff and 
patients. DBR is situated in a real educational context, involves multiple 
interactions and is known to have practical impact on practice (Anderson & 
Shattuck, 2012). 

However DBR was discarded because its research strategy rests on interven-
tions (The Design-Based Research Collective, 2002) rather than the study of 
natural phenomenon as they organically emerge; which was preferred in this 
case, and which ethnography supports (Denscombe, 2010).  
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Data	Collection	Methods	
This thesis builds on ethnographic data, mainly collected through participant 
observations and interviews (Denscombe, 2010) in two major projects, 
namely the Clinical Innovation Fellowship as well as the project in primary 
care. Observations, interviews and personal reflections were continuously 
collected as hand written field-notes (Hummelvoll & Severinsson, 2005) 
which were transcribed digitally for the purpose of analysis and documenta-
tion. Also artefacts such as service blueprints or documentations from co-
design workshops (Stickdorn & Schneider, 2010) were collected, in the orig-
inal format or as photographs.  

An alternative data collection method that could have been suitable for this 
study was audio or video recorded observations (Denscombe, 2010). But this 
alternative method was discarded because recording was not feasible due to 
ethical considerations, and recording would risk a loss of openness from the 
informants. Also issues of patient privacy were regarded as arguments not to 
record. 

Questionnaires (ibid.) were not used because they are more appropriate 
methods for gathering large amounts of straightforward and uncomplicated 
data that can be standardized and be made object for statistical analysis. In 
this case the data of interest was firstly neither straightforward nor uncom-
plicated, and secondly standardized data was not regarded to support a deep 
understanding of problems, which was set as a research goal. 

Data	Collected	
I have worked on projects ranging from primary care, specialised care as 
well as emergency care and trauma. To conduct my observations and inter-
views, I attended approximately 10–20 surgical interventions (each ranging 
from approximately 30 minutes to 4 hours) at the Gastro Centre Surgery at 
Karolinska University Hospital, spent over 200 hours of observations in 
primary care, talked to patients in waiting areas as well as in their homes, 
attended approx. 40–50 staff meetings at hospitals and in primary care, in-
terviewed10 doctors, nurses, patients, family caregivers, as well as managers, 
cleaning personnel, pharmacists, and biomedical scientists. I have also in-
volved different types of stakeholders including patients, family caregivers, 
doctors, nurses, and administrative staff in co-design workshops. And last 
but not least – I have had many cups of coffee with them.  

                                                        
10 Total number of interviews is estimated to be around 60–80, ranging from 5 minutes to 2 
hours. 
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Data	Analysis	Methods	
The data have been analysed according to open coding principles (Strauss & 
Corbin, 1998) as well as activity theory (Engeström, 1987).  

Open coding can be used to analyse qualitative data such as field notes and 
interviews. The data are organised into categories and concepts and sorted 
on multiple levels into sub-categories. This organisation supports themes 
(Dorst, 2015) to emerge from the data, which may be used for further work. 
The use of open coding principles enables new concepts to be identified 
based on the data, since they emerge from the data (i.e., bottom-up ap-
proach) rather than being delimitated by a pre-understanding of what to look 
for (i.e., top-down approach). The data collected in the primary care project 
were coded by marking certain text sections or words with a so-called 
node11. These nodes could concern either who was observed, what type of 
treatment was given, how a person seemed to react in a situation, if the text 
section was a verbatim quote, etc. This enabled the researcher to reveal pat-
terns in specific contexts by posing queries in the software combining specif-
ic nodes. 

Activity theory (Engeström, 1987) is a descriptive tool as well as a theoreti-
cal framework aiming at understanding the activities of human beings. The 
concept of activity targets the subject's purposeful interaction with the world, 
and is by Engeström (ibid.) visualized in a graphic representation. Activity 
theory was used since it has the strength of enabling an identification of con-
tradictions within activities. And since activities also can be inherent parts in 
larger activities that reside on a higher level, contradictions between activi-
ties on different levels can be identified. Another strength is its potential to 
graphically visualize the activity per se as well as the contradictions that may 
reside within it. This supports a conveyance of these insights to stakeholders 
involved in a design process. In my study of the data from the primary care 
project, activity theory was utilized as a lens to highlight contradictions be-
tween the overarching activity of the healthcare organisation, in relation to 
the inherent activities regarding the patient and the doctor, respectively (see 
illustration 1, page 43). 
 	

                                                        
11 A software called N-Vivo 10 by QSR International was used for this purpose. 
http://www.qsrinternational.com/what-is-nvivo accessed 2016-04-26 
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Context	of	Investigation	
Two main projects from the period 2010 to 2015 are referred to in this work, 
and briefly described below. They consist of the Clinical Innovation Fellow-
ship and a Design-led innovation project in primary care (see Appendix A, 
"Förutsättningar för en Vårdcentral 2.0" (Thies, 2015a, in Swedish)). The 
data-type, amount of collected data, analytical methodology, time spent on 
each project, design methods employed as well as a statement of my role in 
each project is summarised in Table 1 below. 

Clinical Innovation Fellowship 

The Clinical Innovation Fellowship12 is an initiative based at the Centre for 
Technology in Medicine and Health (CTMH). CTMH is a joint centre be-
tween the County Council of Stockholm, Karolinska Institute (KI) and the 
Royal Institute of Technology (KTH), all situated in Stockholm, Sweden. 
The fellowship programme started in 2010, and is based upon Stanford Uni-
versity's Biodesign Fellowship13, which commenced around 2001. I was part 
of the first year the Swedish programme was conducted. The methodology at 
Stanford was initially developed in close collaboration with IDEO14 and is 
described in Biodesign - The Process of Innovating Medical Technologies 
(Zenios, Makower, & Yock, 2010). The planning of the first year of the 
Swedish Clinical Innovation Fellowships is described in Training for Clinic-
Cantered Innovation – The Swedish Example of The Clinical Fellowship 
(Ulfvengren, Guve, Lindahl, & Pineiro, 2010). 

I was one of six fellows conducting the programme in 2010–2011. The main 
component of the programme is its multi-disciplinarity. Three (today four) 
persons with competences in medicine, technology, management, design 
and/or other relevant competences are put together on a team and are as-
signed one specific clinic at a healthcare institution.  

My fellowship was conducted at the Gastro Surgical Centre at Karolinska 
University Hospital in Stockholm with a team consisting of an engineer, a 
medical doctor with previous studies in HCI, and myself with an art-based 
design competence with a creative-design perspective (Löwgren, 1995). 

                                                        
12 Clinical Innovation Fellowships at KI and KTH: http://www.ctmh.se/fellowships/ accessed 
2015-10-08 
13 Biodesign Fellowships at Stanford: http://biodesign.stanford.edu/bdn/fellowships/ accessed 
2015-10-08 
14 According to personal conversation 2015-09-14 with Sjoerd Haasl, director of Clinical 
Innovation Fellowships 
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The eight months of the fellowship were distributed over different phases. 
The first was a highly intensive learning phase with numerous lectures aimed 
at giving us basic knowledge of importance especially since our back-
grounds were so extremely different. Lectures were held specifically for us 
on a range of different topics15 to enable us to better understand the context 
or to support an initiation of innovative processes. 

This phase was followed by six weeks of full-time observations at the clin-
ics. We had full access to observe surgical interventions, interview staff as 
well as patients, observe wards, talk to management, meet the medical tech-
nology department, talk to logistics, cleaning personnel, etc.  

Continuously we noted Clinical Needs (Zenios et al., 2010), denoting a 
statement describing anything that might somehow be improved in the clini-
cal setting. There was a thorough distinction between a statement of a need, 
and statements of possible solutions, which has a close connection to the 
creative design perspective (Löwgren, 1995), i.e. not to work with solutions 
before thoroughly knowing about the need or problem it is meant to address.  

Zenios et al. describe the difference between an observation in a clinical 
context, a problem statement, and a need statement: 

"An	observation	statement	[...]	is	a	description	of	a	singular	event	that	the	inno-
vator	 witnessed	 during	 a	 clinical	 observation.	 This	 differs	 substantially	 from	 a	
problem	statement,	which	describes	a	recurring	situation	in	which	doubt,	uncer-
tainty,	or	difficulty	is	met	in	the	process	of	providing	clinical	care.	Ultimately,	the-
se	will	form	the	foundation	for	the	need	statement,	which	identifies	the	change	in	
outcome	that	is	required	to	address	a	given	problem."	(Zenios	et	al.,	2010,	p.	21)	

The needs-collection phase resulted in 1023 clinical needs (collected by both 
teams). The following phases were concerned with needs validation, idea-
tion, concept screenings, etc. The methodology is described in detail by Zen-
ios et al. (2010). In a final, brief phase a few concepts were further explored 
and developed. One of them was the generation of a patient information 
brochure.  
  

                                                        
15 Such as the organisational structure of the hospital, the human anatomy, human factors & 
ergonomics, surgical pathophysiology, basic hygiene routines, basic financials, group dynam-
ics, disease management, just to mention a few. 
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Design-Led Innovation in Primary Care 

The project "Vårdcentral 2.0" [Primary Care Unit 2.0] (described in brief in 
Appendix A) was initiated by Experio Lab16, which is part of the County 
Council of Värmland, and financed by Vinnova, Sweden's Innovation Agen-
cy. The project aimed at exploring the use of service-design methods (see 
e.g. Stickdorn & Schneider, 2010; Tassi, n.d.) by placing a service designer 
at one specific primary care unit (PCU) to develop new services based on 
identified needs from patients, as well as from healthcare staff. 

I was employed for the job, and conducted work at one specific PCU for 15 
months on a 50% employment basis. My other 50% I used to continue my 
PhD work, however, much of that time was used to document and under-
stand the work conducted at the PCU. 

The project commenced with an initial description of goal and methodology 
for the assignment, however this was continuously revised during the course 
of the project due to increased knowledge gained by being immersed in the 
context. During the 15 months, extensive observations and interviews (speci-
fied in Table 1) with staff, patients and other citizens, were conducted.  

At least 6 major iterations of framing and reframing were carried out. Most 
of them consisted of basic insight, commonly achieved by observations and 
interviews, which in turn led to activities such as co-design workshops, visu-
alisations or a change in work processes. The activities thus iteratively in-
formed later phases in the process and eventually redirected the process (as 
explored in the section Free-Flowing Design Practice Conducted in Primary 
Care).  

The timeframe of the project ended the process and eleven learning aspects 
regarding what constitutes hindrances in the PCU were summarised, and 
conclusions, suggestions and recommendations were compiled (Appendix A). 
  

                                                        
16 Experio Lab: "A national center for patient-focused service innovation" 
www.experiolab.com/ accessed 2015-10-15 
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	 Clinical	Innovation		
Fellowship	

Design-led	innovation		
in	primary	care	(Thies,	2015a)	

My role in 
the project  
(and  
involvement 
in relation to 
others) 

§ I was one of 6 persons conducting 
equivalent work regarding the da-
tabase 

§ Main investigation/observations 
were conducted at a surgical de-
partment 

§ Some observations and the devel-
opment of an information brochure 
were conducted at an emergency 
department 

§ Project leader, conducting the majority 
of the work 

§ No specific predefined design methods 
stipulated except the use of design 
thinking 

§ First 6 months alone (observations-
phase), thereafter with some support by 
service design colleague (approx. 25% 
of remaining project time) 

Time 
spent 

§ 8 months full-time on the project 
§ Approximately 6 weeks full-time 

observations in clinical contexts 

§ 15 months, 50% employment in the 
project 

§ 200 hours on-site observation at the 
primary care unit 

Design 
methods 
used  

(all methods 
are described 
in: Stickdorn 
& Schneider, 
2010, pp. 
146–207) 

Used in both projects: 
o Shadowing 
o Customer journey maps 
o Contextual interviews 
o The five whys 
o Idea generation (brainstorming) 
o What if 
o Agile development 
o Co-creation 

Used in each respective project additionally to the above mentioned methods: 
§ Personas 
§ Storyboards 
§ Storytelling 
§ Service blueprints 

§ Stakeholder map 
§ Design scenarios 

Type and 
amount of 
collected 
data 

§ Database with 1023 "Clinical 
Needs"  

§ Field notes 
§ Working documents 
§ Photos of development work-in-

progress 
§ Photos of observations 
§ Presentations (saved power-

points/Prezi17) 
§ Visual illustrations of clinical needs 
§ Word document with recommenda-

tions to the clinics' management 

§ Field-notes (approx. 50,000 words) 
(Hummelvoll & Severinsson, 2005) 

§ Photos (approx. 650)  
§ Mind maps 
§ A blog (www.patientensfokus.se) 
§ Presentations (saved power-points/Prezi 

describing the project at different stag-
es) 

§ Information material produced for the 
project 

§ Notes from deep interviews with pa-
tients 

§ Selected mail correspondence conduct-
ed in the project  

§ Report summarising main insights from 
the project (Appendix A) 

Analytical       
methodo-
logy 

§ Analysis regarding clinical needs 
and concept validation build to a 
large extent on Biodesign (Zenios 
et al., 2010)	

§ Open coding (Strauss & Corbin, 1998) 
§ Activity theory (Engeström, 1987) 

 

Table 1 Summary of the two projects referred to in this thesis. 

                                                        
17 Prezi is an online presentation tool. www.prezi.com 
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My	Role	in	the	Projects	
This work has been conducted at the forefront of creative design (Löwgren, 
1995) in the context of the Swedish healthcare system, since not many de-
signers before me have had this chance to work under such extremely low 
delimitations. For the majority of the time, I was free to apply the creative-
design competence and experience I had without being confined to specific 
types of design methods, or obliged to generate solutions. 

I have conducted design-work in the highly complex realm that healthcare 
constitutes. I have done so by relying on my art-based design-education and 
experience by conducting creative-design methodology (Löwgren, 1995), 
thus grounding the projects I have conducted in an attempt to explore this 
fairly new way to conduct design in healthcare - with no or very little delimi-
tations.  

Based on insights gained by observations and interviews, I conducted a con-
stant frame creation process (as described in the Theoretical Framework). 
This involved creative methods such as visualisations that were used to 
deepen the understanding of observed situations by discussing the visualisa-
tions with stakeholders, or posing questions to stakeholders in order to trig-
ger new knowledge concerning the problems that had been observed. This 
involved judgement (Nelson & Stolterman, 2003) as a central aspect of the 
competence. 

In my parallel role as PhD student I have had the opportunity to reflect upon, 
and learn from the activities conducted. A limited amount of these reflec-
tions and insights are published in my papers. However there is much more 
information informing this thesis than has been possible to publish.  

Although the information referred to in Papers 2 and 3 were collected solely 
in the primary care project, the Clinical Innovation Fellowship has had a 
crucial impact on my general understanding of the healthcare sector and has 
therefore also been described in this chapter. As emphasised in the back-
ground chapter, previous design-experiences play a crucial role in the ability 
to employ frame-creation processes and are a prerequisite for an expert de-
signer. The Clinical Innovation Fellowship has thus highly contributed to my 
understanding of how to conduct the primary care project.  
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Design	Methods	Employed		
The specific design methods applied in the projects are briefly described in 
this chapter and summarised in Table 1. A large extent of the methods may 
be ascribed to service design, which in This is Service Design Thinking 
(Stickdorn & Schneider, 2010), is described by a quote from the UK Design 
Council:  

"Service	design	is	all	about	making	the	service	you	deliver	useful,	usable,	efficient,	
effective	and	desirable."	(ibid.,	p.	31)	

Participant observations (Denscombe, 2010) have been at the core of this 
work. I have been embedded in the clinical context comprising hospitals as 
well as primary care. I was granted access to the clinical context with no or 
very few restrictions. I was given keys to enter the sites observed, wore the 
same clothes as other healthcare staff and had personal contact with staff that 
enabled me to conduct spontaneous and contextual interviews with them – as 
well as with patients. This access to sites as well as to persons residing in the 
context is a crucial prerequisite for conducting work aiming at innovation in 
a healthcare context, according to Zenios et al. (2010). Both projects had a 
pronounced focus on innovation. 

The linchpin in the two projects referred to in this thesis has been to thor-
oughly understand the context and its prerequisites for innovation. Here 
methods such as shadowing, the five whys (Stickdorn & Schneider, 2010), 
participant observations and contextual interviews (Denscombe, 2010) have 
been crucial. 

These methods have been complemented with methods concerned with visu-
alising or otherwise conveying these understandings of the context in order 
to validate the observations and interviews by iterating my understandings of 
the observations with stakeholders. Here methods such as stakeholder map, 
customer journey, personas, or service blueprints (Stickdorn & Schneider, 
2010) have played an important role. 

In later phases, when propositions for preliminary solutions18 were devel-
oped, design methods such as idea generation, what if, design scenarios, 
storyboards, agile development, co-creation or storytelling (Stickdorn & 
Schneider, 2010) were employed. 
  

                                                        
18 Nb. These 'preliminary solutions' also encompass the generation of new understandings of 
the problem, as discussed in the section Expansion and Co-Evolution of Problem and Solution 
Spaces 
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Ethical	Considerations	
Both the Clinical Innovation Fellowship as well as the primary care project 
were conducted as part of an 'organisational development' (i.e., "verksamhet-
sutveckling"), meaning that I was employed19 as a designer at the clinical 
setting in order to support development and innovation of the organisation.  

All empirical data that have been used in this thesis have been collected ac-
cording to the four research-ethical principles described by Vetenskapsrådet 
(2002). These concern giving information about the research, asking for 
consent, confidentiality, as well as to not use the data for other purposes than 
specified. 
 

                                                        
19 In the case of the Clinical Innovation Fellowship I was not formally employed by the hospi-
tal, but I was regarded as employee, eventhough I was financed through a stipend that was 
payed through the Center for Technology in Medicine and Health. 
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Chapter	5 	

RESULTS	

In this section I present the core findings and insights from the three en-
closed papers. I then relate these findings to the theoretical framework of this 
thesis. The papers are fairly different in character. Papers 2 and 3, are based 
on empirical observations from the project in primary care (which is briefly 
described in Appendix A, Thies, 2015a, in Swedish), while Papers 1 and 3 
discuss a distinction between different design perspectives, with relevance to 
HCI research and innovation in complex contexts, respectively.  

One main thread in all three papers is a relation to a creative design perspec-
tive (Löwgren, 1995) with its highly divergent and questioning aspects. 
 
Foci of the 
papers 

Engineering 
Design Perspective 

Creative 
Design Perspective Healthcare 

Paper 1 

(Thies, 
Ljungblad & 
Stewart 
Claesson, 2015) 

Resides mainly in the intersection between design 
from a creative design perspective as it is under-
stood in industrial design practice and situates it in 
relation to design from an engineering perspective 
as frequently conducted in HCI research. It exempli-
fies the differences in an industrial design case 
description and draws on personal experience from 
HCI research, industrial design practice, as well as 
interviews with industrial design practitioners. 

 

Paper 2 

(Thies & Nouri, 
2015) 

 Investigates the use of activity theory as an 
analytical tool for analysing empirical data 
based on observations from a design-led 
innovation project, which was conducted from 
a creative design perspective. The empirical 
data were based on the project that is briefly 
described in the appended report (Appendix A).  

Paper 3 

(Thies, 2015b) 

Discusses design thinking in the context of complexity. Specifically a 
differentiation of notions of design is discussed. The differentiation con-
cerns the level (more holistic, which can be attributed to a creative design 
perspective, or rather confined, relating to the engineering design per-
spective) on which the design process resides, and how the predominantly 
holistic design-process may support a better understanding of problems, 
apart from predominantly generating solutions. The arguments are exem-
plified by case descriptions from the primary care project (Appendix A). 

Table 2 Foci of the enclosed publications.  
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Paper	1)	Beyond	ICT	
Beyond ICT: How industrial design could contribute to HCI research (Thies, 
Ljungblad & Stewart Claesson, 2015) is a reflective discussion based on the 
three co-authors' experiences from HCI research and industrial design prac-
tice. The experiences are not only based within the respective fields, but 
from transitions from one to the other:  

⎯ From industrial design practice to HCI research (Thies),  
⎯ From HCI research to industrial design practice (Ljungblad)  
⎯ As well as decades of experience from consultancy with roots in in-

dustrial design practice (Stewart Claesson).  

The paper discusses the value of questioning initial problem descriptions and 
'design briefs'20, and puts forward that this initial questioning of the problem 
that is expected to be addressed, as well as a questioning of possible solution 
spaces, constitutes a core competence of the industrial designer. The paper 
argues that the notion of design within HCI research has a more limited con-
notation than within industrial design practice. A case is described to illus-
trate the importance of questioning initial understandings or hypotheses in 
the design project. 

The main argument the paper puts forward is that the broadened understand-
ing of design (as discussed within industrial design practice) may enrich HCI 
research through questioning what commonly is perceived to be at the very 
core of HCI research: information and communication technology (ICT). 
The argument builds on two main aspects:  

A) Developing user centred solutions must not (only) adapt solutions to the 
user, but it must also (prior to the previous) understand which type of solu-
tion may best satisfy users or stakeholders (thus potentially excluding solu-
tions within certain areas, such as ICT).  

B) The development of an ICT-solution in the context of HCI must embrace 
the possibility of technology extravention (Baumer & Silberman, 2011) to 
avoid design fixation (Jansson & Smith, 1991) in order to increase the rele-
vance of ICT when it indeed is used. 

The paper proposes that HCI research may benefit from industrial design 
practice regarding the above-mentioned arguments since it may increase the 
relevance of ICT, when it is actually used. It also highlights a need for more 
academic formulations of design beyond the ones generated within HCI. 

                                                        
20 A 'design brief' is commonly referred to by industrial designers as the initial description of a 
design assignment formulated by the customer, or in collaboration between customer and 
designer. 
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Paper	2)	Hindering	Contradictions	in	Healthcare	
Hindering contradictions in healthcare - An activity-theoretical analysis of a 
design-led investigation in primary care (Thies & Nouri, 2015) draws upon 
empirical data from observations conducted in primary care (Appendix A). It 
investigates the relevance of activity theory (Engeström, 1987) to analyse 
empirical data collected in a design-led innovation-project. 

As complexity generally complicates an analysis-process, activity theory 
proved to be useful in detecting contradictions in the observed context. The 
paper describes three activities in primary healthcare (Illustration 1):  

⎯ The activity of the healthcare organisation to provide equitable and 
good care for all citizens 

⎯ The activity of the doctor to provide relevant care for the individual 
patient 

⎯ The activity of the patient/citizen to get help to gain better health 

 

Illustration 1: Three activities in primary healthcare in relation to each other: The overarch-
ing activity of the healthcare organisation, as well as two within it inherent activities from the 
doctor's as well as the patient's perspective. 

The analysis through activity theory led to the awareness of two contradic-
tions impeding the possibility for innovation in primary care.  

To understand contradictions and paradoxes is a crucial part of the design-
process, as described by Dorst (2015). However, how the designer gains or 
conveys the understanding of contradictions or paradoxes is in an art-based 
design-process generally not very clearly described. This renders the use of 
activity theory as a feasible tool for analysis, as well as a method for descrip-
tion of contradictions or paradoxes. 
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Paper	3)	Design	Thinking	in	Complex	Contexts	
In the paper On the value of design thinking for innovation in complex con-
texts: A case from healthcare (Thies, 2015b), design thinking and its rele-
vance to innovation and development in healthcare is discussed. The paper 
focuses on complex contexts, where problems tend to be open, complex, 
dynamic, networked and have a wicked character (Buchanan, 1992; Dorst, 
2011, 2015).  

To thoroughly understand problems prior to solving them is emphasised as 
crucial. The concept of deceptive problems is introduced, denoting problems 
that initially may be perceived as relevant but upon closer inspection are 
found not to address the underlying cause of the problem. In the worst case, 
fixing such deceptive problems may generate new problems elsewhere. 

Design thinking is argued to have high relevance for two aspects regarding 
innovation and development: (1) generating relevant solutions, and (2) in-
creasing the understanding of problems. These two aspects may however be 
conflicting at the beginning of a design process, asking for a decision regard-
ing what to aim for at the outset of the design process.  

If the problem to be addressed can be delimitated, the design thinking-
process will have higher propensity to generate solutions (1), but may have 
the drawback of potentially generating solutions to deceptive problems, 
which in turn may lead to new problems.  

If the design thinking-process instead is accepted as more holistic at the out-
set by not delimitating the problem space as much, the process may result in 
a deepened understanding of problems (2) and thus avoid solving deceptive 
ones. This process may however have a lower probability to generate solu-
tions due to its character of primarily focusing on understanding the prob-
lem. 

It is emphasised that a design thinking-process may be used both for the sake 
of generating solutions, as well as for better understanding problems. They 
do not replace each other. Instead they are argued to succeed each other, 
where the process of better understanding problems (2) needs to precede the 
attempt to solve them (1). 

An increased understanding of problems is argued to constitute a prerequi-
site for innovation in complex contexts. A well-applied design thinking-
process may thus support knowledge concerning which problems ought to be 
addressed in an innovation process, and which ones better ought not be 
solved. 
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Instantiation	of	the	Theoretical	Framework	from	
Data	Collected		
Most of my empirical data discussed in this thesis stem from the project 
"Vårdcentral 2.0" ["Primary Care Unit 2.0"]21. My initial task was to develop 
new or better services for primary care patients. A distinct focus was set on 
taking a patient's perspective in the development and to use service design 
methods (Stickdorn & Schneider, 2010). However, after many hours of ob-
servations, interviews and discussions with staff as well as with patients, I 
soon realised that it seemed virtually impossible to develop a new service 
that could be feasibly deployed in the system and culture that prevailed at the 
PCU.  

I thus chose to redirect my attention towards trying to understand what might 
be the underlying cause(s) of the difficulties, and how these might need to be 
addressed prior to trying to develop new, attractive services for patients. This 
shifted the focus from relying on a logic of design abduction, to evolve into a 
free-flowing design practice (Dorst, 2015). This is explored in more detail 
below, starting by discussing the two types of abduction, and how the design 
process evolved into free-flowing design practice. An example from my 
empirical data will illustrate this shift. 

Logic	Reasoning	Patterns	Applied	to	a	Primary	Care	Case	
As mentioned above, the project in primary care began as a project accord-
ing to the logic of design abduction by stipulating that it should result in 
"better services for patients in primary care", but with no specific other out-
come. It was thus not stipulated through 'what' type of object (service, sys-
tem, etc.) this should be achieved. Neither did it stipulate the 'how', denoting 
in what way this object ought to function to deliver better service for the 
patients.  

But let me take one step back and elaborate on this based on the perspectives 
of the different types of abductions, based on the logic-reasoning pattern 
below. 

WHAT    +    HOW    leads to     OUTCOME 
  (elements)        (pattern of relationships)         (observed phenomenon) 

 

                                                        
21 You may read more about the project in Appendix A (Thies, 2015a, in 
Swedish) or in the Method chapter, section "Design Led Innovation in Pri-
mary Care" 
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Normal Abduction Instantiated 

If we were to develop something (the 'what') in order to achieve "better ser-
vices for patients" (the 'outcome'), a process of normal abduction would 
specify the 'how'. In the primary care project this might for example be based 
on an observation that patients "lack a good way to be able to get in touch 
with the primary care unit" (which indeed was a recurring observation). The 
'how' might thus be "a simpler way to get in touch with primary care instead 
of needing to call the nurses' assessment-telephone22", which is known to 
have long waiting times and low accessibility (these issues are described in 
Appendix A, and explored in Paper 2 (Thies & Nouri, 2015) as well as Paper 
3 (Thies, 2015b)).  

Thus, the logic reasoning results in a process of developing something (the 
'what') in order to "give patients easier access to getting in touch with prima-
ry care" (the 'how'), which would attain the stipulated 'outcome' of "better 
services for patients". This relates to Löwgren's engineering design perspec-
tive (1995) since it has a predefined understanding of 'how' the problem can 
be solved. 

???     +    HOW    leads to     OUTCOME 
During my observations, this type of solution had however been recently 
implemented through an online service for patients to be able to get in touch 
with their PCU (through "Mina Vårdkontakter"23). Patients were now able to 
send an online message to the PCU describing their case. A 'what' had been 
developed (secure online messaging system). While this indeed did give 
patients a new and more convenient way to get in touch with the PCU, it 
created new problems elsewhere.  

Since the legal requirement that every patient shall be assessed before being 
booked remained, the messages still had to be evaluated by a nurse before 
being booked. However, not being able to directly ask the patient supple-
mentary questions (as was commonly done in the telephone assessment) 
imposed new problems, since it was common that the patient did not provide 
all the information needed for an assessment, and was difficult to be reached 
by the nurse at a later point in time.  

                                                        
22 In the publicly financed Swedish healthcare system, care is stipulated to be given on a basis 
of equity. This means the care sector must assess every patient before providing help in order 
to validate that this patient is eligible for care, not depriving more ill patients from getting 
care. 
23 Mina Vårdkontakter, MVK, is a healthcare-specific online system aiming at connecting 
patients with healthcare. 
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Design Abduction Instantiated 

Viewing this case from a perspective of design abduction would instead only 
define the 'outcome' of the process. In this case "better services for patients 
in primary care". If we do not stipulate the 'how' (e.g. by saying that patients 
need to be able to better get in touch with their PCU), we are more free to 
develop other types of solutions (other 'whats’) in order to meet the stipulat-
ed 'outcome'. 

This means the design abduction process tries to solve an equation with two 
unknown parameters: Something (the 'what') that is based on some principle 
of function (the 'how') shall lead to "better services for patients" (the 'out-
come'). 

Such multiple uncertainties are managed by expert designers by applying a 
frame. This frame encompasses the stipulated ‘outcome’ and applies differ-
ent propositions for 'how' the ‘outcome’ might be achieved. A frame may 
thus be viewed as a temporary "mode operandi". This relates to Löwgren's 
(1995) creative design perspective. 

Design practitioners often use what is commonly referred to as "What if...?" 
when they apply frames. In the context of service design, Stickdorn and 
Schneider (2010) describe the use of "What if...?" as a tool "used to explore 
wide-ranging changes rather than specific [...] situations" (Stickdorn & 
Schneider, 2010, p. 182). 

When attempting to design "better services for patients" (as in the example 
described above), a design-abduction logic would neither stipulate 'how' this 
may be achieved, nor by 'what'. Instead, the designer would propose a num-
ber of temporary frames (different propositions of "What if...?"), in order to 
expand the problem space as well as the solution space. One such frame 
could consist of "What if we could provide a service that would grant the 
patient to get care when he or she perceives a need for it", rather than delimi-
tating the process to solely redesigning the process of getting in touch with 
the PCU.  

Note that such a frame is not a solution to 'what' we need to develop, but 
rather a support to bridge the gap of not knowing 'how' it might be able to be 
done. This example might thus result in a solution (a new proposed 'what') 
consisting of an information service helping the patients to better take care 
of themselves, thus potentially allowing them to not feel a need to get further 
help. A completely different solution ('what') would be to let patients come 
to the PCU to receive care without being assessed beforehand.  
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Both of these solutions actually do exist, at least to a certain extent: The 
website www.1177.se and its related telephone-hotline in Sweden does pro-
vide citizens with general as well as personalised healthcare information. 
The second solution is also starting to be deployed in certain primary care 
contexts: To be able to go to the PCU during certain hours to get help, even 
if the patient has not been assessed before.  

However, all the above-proposed solutions, namely being able to send online 
messages to the PCU, to finding information online so that the patient does 
not perceive a need for care, or the solution of actually granting a limited 
number of time slots on a first-come-first-serve-basis, all pose new challeng-
es to the system. This may of course be unavoidable in such a complex sys-
tem. However, none of the abductive onsets above tackle the task of "devel-
oping better services for patients in primary care", by questioning the stipu-
lated 'outcome' itself. This renders the onsets as delimitated by not exploring 
potential problems beyond this problem formulation. 

Based on the material collected and analysed in the primary care project, I 
argue that the value of bringing in an expert designer in such complex situa-
tions is not primarily in order to develop a feasible solution, but to explore 
underlying or hidden problems. This is where the free-flowing design prac-
tice comes in, as explored below. 

Free-Flowing	Design	Practice	Instantiated	
The free-flowing design practice contributes by expanding on the specified 
'outcome', towards which a development or innovation process can be di-
rected. In Paper 1 (Thies, Ljungblad & Stewart Claesson, 2015) the free-
flowing design practice is illustrated by the industrial design case example of 
the middle-sized industrial town of Olofström.  

A design agency was initially asked to develop a souvenir based on spill 
material from a local industry, but instead redirected the project to result in 
something completely different, since it was identified that the municipality 
instead needed solutions that would strengthen the inhabitants’ pride of the 
city and the visitors' experience of the town. 

This redirection of the project enabled the process to generate several other 
solutions, such as a symbolic pastry from a bakery, a cookbook with multi-
cultural recipes, a piece of jewellery, as well as suggestions for visitors on 
how to better explore fishing and nature in the town (see Paper 1, p. 26). 
This expanded the solution space to encompass a strengthened identity of the 
municipality, instead of the souvenirs based on spill material from the indus-
try, which was initially asked for. 
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Free-Flowing Design Practice Conducted in Primary Care  

Based on my observations and activities conducted in the primary care pro-
ject, the free-flowing design practice emerged since it became apparent that 
the initially stipulated outcome to "develop better services for patients in 
primary care", proved difficult due to underlying problems. The initially 
stipulated outcome was thus redirected – it was allowed to "flow freely".  

In the previously discussed logic-reasoning pattern, the free-flowing design 
practice denotes developing new insights and suggestions to all three aspects 
in the logic-reasoning pattern (the 'what', the 'how' and the 'outcome').  

The process was instead redirected to address the underlying, rather than the 
initially stipulated problem. One of these underlying problems identified, 
concerned the stipulated act of having to assess all patients prior to granting 
care at the PCU.  

Importantly, identification of an underlying problem (such as the problem of 
having to assess every patient) does not necessarily imply that this underly-
ing problem shall be addressed by a solution directly (to stop assessing pa-
tients). Instead it means that the initially perceived problem resides within an 
underlying problem that may need to be addressed. This expands the prob-
lem space (Dorst & Cross, 2001). Complex problems commonly reside in 
such paradoxes, which is approached by expert designers by creating frames 
(Dorst, 2015).  

In the case of the primary care project that I conducted, the free-flowing 
design practice in Paper 3 (Thies, 2015b) is illustrated by the case of book-
ing an appointment, and by the identified contradictions within the 
healthcare system presented in Paper 2 (Thies & Nouri, 2015). The design-
process conducted in the primary care project did not develop – nor propose 
to develop – e.g. a new IT-system, even though many problems concerning 
usability or efficiency of the IT-systems (e.g. electronic health records, sys-
tems for booking patients, automatic telephone systems) were identified.  

Instead an identification of underlying problems remained the focus in order 
to avoid solving a deceptive problem (as was introduced in Paper 3 and will 
be further explored in the Discussion chapter of this thesis). Solving the 
problem of a poor IT system by developing a better IT system would thus be 
concerned with what Dorst (2015) denotes normal abduction.  

Expanding the problem to not only specifically stipulate 'what' to design (a 
better IT-system), but to instead expand the problem so that also the 'how' 
(i.e. using an IT-system) is questioned, may thus lead to solutions within as 
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well as beyond the boundary of using IT. This might for example lead to new 
work processes making the IT system redundant. This way of approaching a 
problem is concerned with design abduction. It still has the stipulated 'out-
come' of "being able to book patients" at its core. 

However, the free-flowing design practice also involves questioning the 
stipulated ‘outcome’ itself. In the above example this might involve ques-
tioning whether patients in primary care ought to be booked at all. Since the 
issue of booking a patient is connected with the legal requirement of as-
sessing the patient's need for care (which is done by healthcare staff), the 
issue of booking in the free-flowing design practice was expanded to also 
encompass questioning the legal premises that every patient needs to be as-
sessed prior to be granted care, as stipulated by Swedish law (Hälso- och 
sjukvårdslag, 1982). 

This was one of the results from my project in primary care (see Appendix 
A). The result from the free-flowing design practice was an expanded under-
standing of the problem (from 'poor usability in the IT-system' to question-
ing the law stipulating that every patient needs to be assessed prior to be 
granted care), which in turn has expanded the solution space (from 'better IT-
system' to potentially redesigning legislation).  

Whereas the solution space in the process of normal abduction would be 
limited to "designing a better IT-system", a free-flowing design practice may 
instead propose solutions that can lead to radical change, such as questioning 
legislation (instead of improving an IT-system). 

In the free-flowing design practice, knowledge gained during the design-
process iteratively informs the process itself, thereby potentially redirecting 
the whole process to address completely different problems than the ones 
initially stipulated, thus enabling the free-flowing design practice to redirect 
the design process towards a thorough understanding of underlying causes of 
why the initial problem had arisen.  

Based on my work, I regard the free-flowing design practice as a type of 
design-pre-process (as discussed in Paper 1 as well as in Paper 3) that may 
support a better direction for subsequent development or innovation process-
es. In complex contexts with wicked problems, it is crucial to critically ques-
tion what the problem is that needs to be addressed. A free-flowing design 
practice conducted by expert designers may support this expanded problem-
understanding. This increases the propensity for generating not merely in-
cremental improvements, but rather prerequisites for potentially radical in-
novations.  
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Chapter	6 		

DISCUSSION	

The results of this work can be synthesised as follows:  

Paper 1 (Thies, Ljungblad & Stewart Claesson, 2015) discusses the rele-
vance of industrial-design practice from a perspective of creative design 
(Löwgren, 1995) and relates this to HCI research which can be associated 
with the perspective of engineering design (ibid.). The relevance of the crea-
tive design perspective is emphasised in early phases of the design process 
concerning the understanding of what to address. Engineering design is pro-
posed to constitute a sub-ordinated process to the creative-design process, 
and the relevance of creative-design practice is emphasised as a complement 
to engineering-design as conducted in HCI research.  

Paper 2 (Thies & Nouri, 2015) applies activity theory (Engeström, 1987) to 
analyse empirical data collected during a design-led innovation project in 
primary care (Thies, 2015a, Appendix A, in Swedish). Even though a under-
standing of contradictions and paradoxes is emphasised as a crucial part of 
the design process as described by Dorst (2015), it is rarely described how 
the designer gains or conveys this understanding. The paper argues that ac-
tivity theory (Engeström, 1987) may play an important role in identifying 
and conveying such paradoxes, and concludes by presenting two major con-
tradictions hindering a patient-centred development of primary care.  

Paper 3 (Thies, 2015b) discusses the value of design thinking in the context 
of complex problems, based on the empirical data from the case in primary 
care (Appendix A). The paper discusses the value of holistic design ap-
proaches for a deepened understanding of problems in complex contexts. A 
holistic design approach encompassing an expansion of the problem space 
(Maher et al., 1996) is discussed which relates to a creative-design perspec-
tive (Löwgren, 1995). Such a wider perspective of design encompassing an 
exploration of underlying or hidden problems, is discussed in relation to a 
more delimitated design perspective. 
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Research	Question	I:		

How	can	Designers'	Competence	Contribute	to	Healthcare	
Innovation?	
The term design thinking is commonly used when discussing design from an 
innovation perspective (Carlgren, 2013). Design thinking can be described as 
a mindset, a way to approach a situation, rather than a step-by-step method-
ology. Carlgren discusses "five core principles [for design thinking] (human-
centeredness, diversity, problem framing, experimentation and prototyping) 
that are enacted and embodied through a number of mindsets, practices, and 
techniques". It also supports a "strong focus on mindset change" (ibid., p. 
65). 

Paper 3 (Thies, 2015b) argues that design thinking may be used to address 
problems on many different levels of complexity. Whereas high levels of 
complexity require a more holistic approach (Dorst, 2015), a more delimitat-
ed type of design thinking, such as e.g. human centred design (Norman, 
2010) may address problems from a more narrow perspective (Brown, 
2008). 

The core of design thinking is described by Carlgren as enabling "any disci-
pline [to] take inspiration and learn from the way designers think and work, 
and apply this to their operations" (Carlgren, 2013, p. 4). This emphasises 
design thinking from a methodological perspective rather than from a com-
petence-perspective, since design thinking is viewed as a method that may 
be applied by "any discipline".  

Paper 3 argues that this might be the case if the problem that is to be ad-
dressed by design thinking can be well defined. In such a case the design 
thinking process may be viewed from an engineering-design perspective, 
denoting a perspective that "assumes that the 'problem' to be solved is com-
prehensively and precisely described" (Löwgren, 1995, p. 87).  

This thesis however addresses problems that are the opposite of being able to 
be comprehensively and precisely described. It instead addresses open, com-
plex, dynamic, networked (Dorst, 2015) or wicked (Buchanan, 1992; Rittel 
& Webber, 1973) problems, and argues that this is of high relevance in 
healthcare due to its increasingly high complexity (El Morr & Subercaze, 
2010; Plsek & Greenhalgh, 2001). 

Paper 1 (Thies, Ljungblad & Stewart Claesson, 2015), discusses the differ-
ence in how design methods commonly are applied in HCI research and sets 
it in relation to industrial design practice. The difference concerns the level 
of complexity that is addressed in the two fields. This is argued to highly 
influence the value of a design process since a misconception of the level on 
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which a problem resides may lead the process astray. This risks creating 
solutions to problems that might not be the most important ones to solve, 
thus lessening the value of a proposed solution.  

The notion of human-centeredness is rarely questioned as a central aspect in 
design methods. However, Paper 1 stresses the importance of not only de-
veloping solutions with the involvement of users24 (commonly referred to as 
user-involvement or co-design), but to also encompass the user (or stake-
holder) in the definition of what to develop.  

Whereas the involvement of users denotes a development process aiming at 
developing a solution adapted to needs or desires of the user, the process of 
encompassing the user in defining what to develop, denotes a redirection of 
the design process to also explore the problem itself – which is crucial prior 
to attempting to solve it. This more holistic process, potentially including a 
redirection of the process to address a different problem, relates to what Lö-
wgren (1995) denotes as a creative-design perspective.  

Creative design is concerned with both problem setting as well as problem 
solving (Fallman, 2003; Schön, 1983), or as Dorst (2015) and Maher et al. 
(1996) describe it, as an activity iteratively engaged in the problem space 
and the solution space. Dorst and Cross (2001) describe the act of iteratively 
developing problems as well as solutions, as a co-evolution of the problem 
and solution space. This means that a problem informs the generation of a 
(preliminary) solution, but where such a (preliminary) solution (e.g. through 
the involvement of stakeholders in the process) also informs and thus 
evolves the problem space.  

The problem space is thus expanded towards other, new understandings of 
the problem (Maher et al., 1996). This redirection of what is understood to 
be the problem also influences the solution space, which may encompass 
completely different solutions than the solution space that evolved from the 
initial description of the problem.  

Paper 3 (Thies, 2015b) discusses the act of expanding the problem space as a 
crucial aspect for innovation in complex contexts, since a too narrow delimi-
tation of the problem may generate solutions to problems that might not be 
thoroughly understood. To describe such cases of poorly understood prob-
lems, Paper 3 introduces the notion of the deceptive problem. 

                                                        
24 For ease of argumentation I will use the term user instead of stakeholder. In Paper 3 how-
ever, the term user is substituted by stakeholder, which encompasses users as well as other 
persons who have legitimate interest in, or are affected by a project or entity (Smith & 
Fischbacher, 2000).  
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A deceptive problem denotes a problem that may indeed be worth solving, 
but where its solution potentially generates subsequent new problems that 
did not exist previously. A deceptive problem may also deflect attention 
from underlying or hidden problems that may be of greater relevance. De-
ceptive problems may thus be mere symptoms of underlying or hidden prob-
lems, and could upon their solution also risk generating new problems due to 
their complexity and interconnectedness with other contexts and/or potential 
problems. 

The potential in the creative-design process of enabling an exploration of 
underlying or deceptive problems before attempting to generate final solu-
tions, constitutes a contribution to the innovation process in healthcare. As 
explored in Paper 2 (Thies & Nouri, 2015), complex problems in healthcare 
may consist of contradictions which may be seen as paradoxes that appear to 
be unable to be solved. Dorst (2015) however argues that designers employ-
ing a creative design perspective in their process, have the competence to 
address such paradoxes by applying a free-flowing design practice.  

Research	Question	II:		

How	can	Designers	Support	the	Identification	of	Complex	
Problems	in	Healthcare?	
Design processes are conducted according to a logic-reasoning pattern based 
on abduction (Dorst, 2015). This means that a design process aims at gener-
ating something. Dorst (ibid.) separates abduction into two types, namely 
normal and design abduction. 

Normal abduction may be linked to Löwgren's description of the engineering 
design perspective (1995) since it denotes a rather well-defined process aim-
ing at developing something according to a specific way of functioning and 
with a specific outcome in mind. For example, supporting a caregiver in 
delivering good care (the goal or 'outcome' that is aimed for) by getting ac-
cess to better information (the means that is said to support the stipulated 
outcome). The process of normal abduction can thus develop something (e.g. 
an IT-system) that may enable the caregiver to gain access to information in 
order to deliver better care. To develop a 'something' according to the engi-
neering design perspective asks for a delimitable problem-formulation. 

However, healthcare is a highly complex context (Plsek & Greenhalgh, 
2001), and problems tend to be open, complex, dynamic, networked (Dorst, 
2015) and/or wicked (Buchanan, 1992; Rittel & Webber, 1973), thus rarely 
easy to delimit. Thus an engineering-design perspective based in normal 
abduction is risky since it does not explore underlying or potentially decep-
tive problems.  



 

 55 

An engineering design perspective delimits the problem space as well as the 
solution space, and hinders a development process from having a holistic 
perspective. The holistic perspective is in Paper 3 (Thies, 2015b) argued to 
be of high relevance, specifically in complex contexts, such as healthcare. 
The process of normal abduction, as conducted from an engineering-design 
perspective, is limited to processes where there is already a thorough under-
standing of the problem, which is argued to be difficult to attain in a context 
entailing complex problems. 

Compared to normal abduction, design abduction consists of a less defined 
process and can be related to Löwgren's creative-design perspective (1995). 
Design abduction may be described as a creative exploration (Dorst, 2015) 
where only the goal (e.g. supporting a caregiver in delivering good care) is 
stipulated. While both abductive processes aim at arriving at such a specific 
stipulated goal or outcome, they address the 'problem of what shall be de-
signed' in different ways.  

Since design abduction constitutes a more open and less confined process, 
this asks for specific design methods to be able to handle such an open pro-
cess. This is where a frame (Schön, 1983) may support the process. It can be 
described as a temporary limitation to a process that in itself has very few 
limitations, and is the key to design abduction (Dorst, 2015).  

"[A]	 frame	 is	an	organizational	principle	or	 coherent	 set	of	 statements	 that	are	
useful	to	think	with."	(Dorst,	2015,	p.	63)		

The act of generating such a temporary limitation is referred to as frame 
creation (Dorst, 2011, 2015). By practicing designers it is often addressed by 
the question "What if...?" (Stickdorn & Schneider, 2010), which is "used to 
explore wide-ranging changes rather than specific [...] situations" (ibid., p. 
182). It denotes a process of iteratively posing questions, or to trigger a dis-
cussion with stakeholders with the use of other means, such as prototypes 
(Blomkvist, 2011). This enables the stakeholders to see a problem or a pro-
posed solution from a different perspective, potentially gaining more insights 
regarding the initially stipulated problem. This expands the initially stipulat-
ed problem and enables a re-direction of the design process, which Dorst 
(2015) refers to as a free-flowing design practice. 

A free-flowing design practice resides on the logic reasoning of design ab-
duction, including its use of frames. However, it is even less delimitated than 
design abduction, since it permits an initially stipulated problem to evolve. 
This means that a design process may be initiated by stipulating a problem 
or a goal according to a design process based in design abduction (e.g. sup-
porting a caregiver in delivering good care). However, if the design process 
during its progression provides a deepened understanding of the initially 
stipulated problem, the free-flowing design practice evolves into this new 
direction, and may leave the initially stipulated problem description behind. 
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The free-flowing design practice is thus based on the logic of design abduc-
tion, with the addition that the initially stipulated 'outcome' is permitted to 
change – to "flow freely" (Dorst, 2015). 

This also entails that a changed perspective about a problem may lead to a 
changed perspective about the solution, thus expanding the solution space. 
The problem space and the solution space co-evolve (Dorst & Cross, 2001), 
meaning that the two spaces evolve and expand iteratively, continuously 
affecting each other.  

This co-evolvement of solutions and problems supports the tackling of para-
doxes. A paradox may be solved by either choosing "one side of the paradox 
and let it take precedence over the other [alternatively to] compromise, 
where negotiation might lead to a decision that sits near halfway point be-
tween opposing needs and views" (Dorst, 2015, p. 51). However, the free-
flowing design practice may resolve this paradox in a third way by investi-
gating the context and exploring assumptions that underlie the paradox. The 
free-flowing design practice thus supports a re-definition of the problem 
situation (ibid.). 

Such a re-definition of the problem situation in a complex context of 
healthcare may support directing innovations towards radical, rather than 
incremental solutions. To not redirect a design process that during the course 
of it has gained insights concerning what problems need to be addressed and 
what might need not to be addressed, is in Paper 3 (Thies, 2015b) denoted as 
a delimitation. Such delimitations risk the design process going astray, by 
potentially developing solutions to less important, or in the worst case, de-
ceptive problems.	
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CONCLUSIONS		

This thesis proposes the free-flowing design practice as a relevant way to 
understand, and thus to address, complex problems in healthcare. It has ar-
gued that the free-flowing design practice may increase the understanding of 
underlying or potentially deceptive problems. This may constitute a prereq-
uisite for radical innovation in healthcare, by avoiding the generation of so-
lutions to deceptive, or less potent problems.  

The free-flowing design practice builds on design abduction, involving the 
creation of frames. In this process the competence of the designer is crucial, 
since the free-flowing design practice to a large extent builds on the design-
er’s competent judgement regarding how and when to initiate a frame-
creation process. 

A deeper understanding of problems can constitute a prerequisite for innova-
tion, since it (1) prevents using resources for solving less relevant problems, 
in order to instead direct resources to more principal ones, and (2) avoids 
generating new problems by not attempting to solve deceptive ones. 

In complex contexts such as healthcare where problems constantly change, 
influence each other, are difficult to isolate, and have a wicked character, the 
delimitation of a problem-description early in a development process risks 
over-simplifying it. 

Free-flowing design practice is in this thesis proposed as useful in the highly 
complex context of healthcare, by supporting a better understanding of un-
derlying or deceptive problems. The core of the free-flowing design-practice 
entails expanding on what problem needs to be solved, as well as expanding 
on what type of solution might address the evolved problem. These two pro-
cesses co-evolve, meaning that they iteratively inform each other.  

Based on my active participation in the projects concerning the Clinical In-
novation Fellowship as well as the project in primary care, along with the 
empirical analysis provided in Paper 2, the literature review and specifically 
the theoretical contributions of Dorst (2006, 2011, 2015) and Dorst and 
Cross (2001), my work suggests that (1) expanding the problem space as 
well as the solution space and (2) co-evolving problems and solutions itera-
tively, enabling them to inform each other, are both central design principles 
in the creative-design process and have high value for the healthcare sector. 
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