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When my son turned three, we thought it was time to say goodbye to his pacifier. Al-
though he only used it at night when falling asleep, it seemed like a good idea to say goodbye 
to it, partly because he had a little sister on the way. But we knew it would not be an easy task, 
the pacifier was still a safe haven and the first thing he thought of when going to bed. A top-
down intervention in which we, as parents, would unilaterally decide that the pacifier had to 
go seemed like asking for a big fight with a lot of resistance and a lot of grief, not something 
to look forward to. 

My son at the time was a big fan of books and stories. He could get absorbed in them 
and stories connected to his world of experience. For that reason, we went looking for a book 
that could help us with our challenge. And there was such a book: ‘The Lumies are looking 
for a pacifier’ [1]. In this little story, a small civilization lives underground, the Lumies. In 
the story, there is also a baby Lumie, who cries endlessly. In trying to calm the baby, the Lu-
mies try everything: singing a song, petting his tummy, cradling the baby, cuddling him, but 
nothing seems to help until they come up with the idea of finding him a pacifier. The friendly 
Hare knows of one lying somewhere, and as they offer the pacifier to the baby, he calms down 
completely. But guess what, then in the background, a new Lumie baby starts crying. This 
pacifier was the last one, says the Hare... from there, the story appeals to the reading child 
and invites him to donate his pacifier to the new Lumie babies, under the motto ‘you must be 
big enough now’. The Lumies will find the pacifier when he buries it in the garden and promise 
to reward him if they are helped. 

The story immediately appealed and matched the words my son often spoke at the time: 
‘when I’m three years old, I’ll be a very big boy.’  This did not mean that he said goodbye to 
his pacifier after one reading, but it did mean that he became very concerned with ‘what is 
my role in this story, and can I fulfil it?’ This was evident the morning after we first read the 
book when he came into our bedroom at 05:50 asking to reread the book. While I don’t nec-
essarily get excited about such a request at that time of day, he was also appealing to my role 
as a parent and, well, I had caused it myself, so I couldn’t say no. In the days and weeks that 
followed, the book became a medium for discussing saying goodbye to the pacifier, especially 
at his request. Yet, after three weeks on a Thursday, he came and stood next to me in the 
kitchen and said, ‘I want to give my pacifier to the Lumies; shall we do that now?’ We then 
held a small ritual in the garden, and afterwards, he was proud of himself for having made 
his contribution to the story of the Lumies. From that moment on, the pacifier was never a 
topic of discussion anymore, and he never asked for it again. From the moment he made the 
decision, it was a closed chapter. 

While this process may have taken a little longer than if we as parents had decided for 
him, I am sure that the process was much smoother now and definitely without struggle and 
resistance. The story, as an object, undeniably had a significant role in this and ultimately 
met both my son’s needs and interests and our wants and needs as parents, without having 
the same meaning for our son and us as parents. This experience made me think: what can 
we learn of this process in healthcare? 
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Innovation in health
In healthcare, there is a high demand for innovation to meet the challenges of the 

future. Phenomena such as ageing and dejuvenation populations, longer life expectancy, 
and high requirement standards are just a few of many reasons why those challenges oc-
cur. Unfortunately, the number of healthcare professionals is not growing in proportion 
to the demand. Therefore, the solution is often sought in Health Innovations. But just 
like in the issue I had with my little son, it comes with its challenges.

Health innovations hold a significant promise to improve healthcare and health 
outcomes, improve patient experience, and reduce costs, but their impact remains lim-
ited [2–4]. Despite evidence of benefits, the use of innovation in healthcare is low [5]. 
Implementation and integration of innovations into practice is complex [6], especially 
in healthcare with various stakeholders, parties, needs, and interests. Due to the grow-
ing demand for the integration of innovations, the field of implementation and change 
management in healthcare is growing, resulting in many frameworks developed to un-
derstand the process of adoption and implementation [7–13]. However, those frame-
works are mainly discipline-specific and often are based on a consensus principle, which 
is usually challenging to achieve in complex healthcare networks. As a result, they are 
often too general for the healthcare sector’s complicated contexts and specific user 
groups. Also, the pre-implementation or development stages are seldom a point of in-
terest [14], reflecting that adoption is considered a separate study field, whereas adop-
tion could be taken into account right from the moment the development starts. This is 
also remarkable against the growing interest in design research and design thinking in 
healthcare, where the early involvement of stakeholders is essential, particularly in the 
pre-implementation phase.

To obtain solutions and achieve more innovation, design research and design think-
ing are increasingly finding their way to the healthcare sector to respond to a world with 
more open, complex, and increasingly networked problems. Design holds the promise to 
offer suitable strategies for complex problems and actively involve stakeholders during 
the development and integration of innovation [15,16]. Design research could play a role 
in bridging the gap towards innovation by combining academic research and the prob-
lem-solving attitude of design [17]. Design as a discipline has already a long history in 
the development of medical devices but is nowadays broadening its scope in shaping the 
future of healthcare [18–20]. The focus of emerging design disciplines on innovation, 
transformation, and services within organizations [21] also could be an answer to the 
challenges around implementation and adoption. However, many frameworks or models 
that provide insight in shaping the design process focus more specifically on the steps, 
methods, or guide points essential for developing an artefact [22–27], less on shaping 
the process of change in organizations. Insights from change management that recog-
nize the complexity of the healthcare context could be of added value to strengthen 
change during design.
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Boundary objects
The concept of boundary objects was introduced by Star [28] to describe how specif-

ic artefacts can fulfil a bridging function between different sociocultural sites. The idea 
of boundary objects was initially framed to facilitate constructive cooperation between 
sites or social systems without consensus. Over the past decades, there has been more 
interest in boundaries, boundary-crossing, and boundary objects [29–33]. The concept 
of boundary objects also is finding its way to the discipline of design and development 
[34–36]. In Stars description, there are three characteristics that define a boundary ob-
ject: (1) interpretive flexibility; (2) the structure of informatics, work process needs and 
arrangements; and, (3) the dynamic between ill-structured and more tailored uses of the 
object [28,37,38]. In citations, the aspect of interpretive flexibility is most often used as 
central concept, or as Star states: ‘boundary objects almost became synonymous with 
interpretive flexibility’ [38]. 

In design, the interest in interpretative flexibility as a feature of boundary objects is 
quite logic. By developing and testing concepts and prototypes with stakeholders, a lot 
can be learned regarding the product or idea during development, primarily through the 
interpretation of end-users. However, the more organizational side of boundary objects 
to change the organization of work can be of added value for the integration and adop-
tion of innovation in practice. In the life-cycle of boundary objects, Star [38] describes 
boundary objects’ role in the organizational nature as a back-and-forth movement be-
tween ill-structured and well structured contexts [38]. In this life-cycle, parallels can 
be drawn with an innovation or design life-cycle: a back-and-forth movement from the 
emergence of a complex problem in an ill-structured context to the development of a 
solution that ideally results in a new clear structure.

The feature of boundary objects to move a context from an ill-structured to a 
well-structured context is an important one to differentiate objects that might look like 
boundary objects from actual boundary objects. For example, a mannequin or poster in 
a doctor’s room has some features of a boundary object when applied in a professional 
context. It bridges the communication gap between a professional and patient, where 
both parties give a different meaning to the object, giving it some characteristics of 
interpretative flexibility. The object also reinforces them in the roles of doctor and pa-
tient and the needs attached to this role. However, the object does not help to change 
the context from an ill-structured to a well-structured context. The context is already 
structured. Just as a clear work protocol in an operating room, which structures the work 
processes and needs of many disciplines, the objects have characteristics of a boundary 
object. Still, they are mainly used in an already well-structured context. A boundary ob-
ject is designed or deliberately applied in an ill-structured context to move the context 
to one with more structure.

Both boundary objects, through its organizational focus and the dynamic structure 
between ill-structured and tailored use [38], and design, which, in complex settings, re-
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quires managing and moving multiple stakeholders from the problem to the solution 
space [39], can be of added value in innovative transformations in health. However, 
frameworks aimed at adoption and implementation rarely pay attention to the develop-
ment process [14]; frameworks aimed at design are often more product-oriented. 

A possible starting point to add more social focus during the application of bound-
ary objects within the development- and transformation around innovation can be found 
in a systematic review of Bakker and Akkerman [30]. Akkerman and Bakker [30] describe 
four dialogical learning mechanisms that can take place at boundaries: identification, 
coordination, reflection, and transformation. These mechanisms have similarities with 
inter-relational forms of boundary work that Langley et al. [40] report describing organi-
zational work: competitive boundary work can be linked to identification, collaborative 
boundary work can be related to coordination, and configurational boundary work seems 
synonymous for transformation. Although the focus of the four mechanisms of Bakker 
and Akkerman [30] was initially mainly framed on education, they seem to fit well with 
well-known focus areas in design.

Identification

The dialogical learning mechanism identification is about learning what various 
practices are to another [30]. Typical in identification processes is that the boundaries 
are encountered, reconstructed, or reinforced. The identification mechanism is not nec-
essarily about overcoming discontinuities. The strategy to enact this process is some-
thing that designers often do in the first phase of their process. Many design thinking 
or design research projects starting with a phase or focus like, for example, empathy 
[41–43], discover [44–46], or assess user needs, analyze content, and context [47–49], 
in which, inter-alia, user needs are identified. In design, this phase is essential. It allows 
designers and researchers to comprehend the situations and the perspectives of others 
[50]. During this phase, methods like, for example, empathy maps [51], personas [52,53], 
and a day in the life [54] are used to identify visible and invisible components that define 
the stakeholders’ identity and needs, something that fits the dialogical learning mecha-
nism of identification. Both the stakeholder and the designer are reinforced in their roles 
and (professional) identities; boundaries are encountered, reconstructed, or reinforced, 
but not overcome in this phase.  

Coördination

The dialogical learning mechanism coordination is mainly about creating cooper-
ative and constructive exchanges between practices, even in the absence of consensus 
[30]. This description is closest to the concept as Star presented it originally [28,37,38]. It 
is crucial for design teams to work together effectively and constructively in the design 
discipline, even if the backgrounds and practices differ. Within the design, multi-lay-
ered interaction can occur, and through the development of co-design practices, users 
can become active participants in design projects and processes [55,56]. There is a wide 
variety of methods in design to facilitate constructive collaboration between practices 



16

Chapter 1

in health innovation, for example, hackathons [57–59], future workshops [60,61] and 
other creative participatory design methods [62–64]. The potential of the coordination 
is in (temporarily) overcoming boundaries and getting to know each other, not in re-
constructing them. This usually fits the design stage where there are yet no objectives 
formulated, the problem still needs to be defined, and the emergence of co-ownership of 
different stakeholders is desirable. 

Reflection

The dialogical learning mechanism reflection emphasizes the role of boundary 
crossing and boundary objects to realize, clarify, and exchange differences between 
practices [30]. Reflection is about expanding perspectives through perspective-taking 
and -making. Together with the identification mechanism, the reflective mechanism fo-
cuses mainly on meaning-oriented processes. Once enacted, the reflective mechanism 
results in an expanded set of perspectives that inform future practice. The notion of de-
sign of Simon [65] that design attempts to change existing situations into preferred ones 
transcends in a complex setting the designer’s role; the whole network of stakeholders is 
necessary to get to the preferred situation. In a complex context, the preferable situation 
is inherently complex and multi-levelled; therefore, it seems essential that different 
stakeholders reflect and expand their perspective to formulate constructive objectives 
to inform future practice. A new change space might occur through dialogic reflection, 
where there is room for new ways of framing the problem by highlighting its paradoxes 
and eventually generating different possible solutions [66,67]. The reflective learning 
mechanism is often enacted by proposing or evaluating an intervention [30], which fits 
the nature of design by testing and assessing specific ideas, visualizations, concepts, and 
prototypes. The focus on social change and the emergence of a shared mental model re-
garding perspective-making and -taking might be a specific addition to the design pro-
cess’s direction, providing the social support to frame and reframe the problem. Unlike 
the identification mechanism, reflection is about overcoming boundaries and shaping 
future practice, where stakeholders are aware of the different perspectives as a result of 
perspective-taking and making.  

Transformation 

The dialogical learning mechanism transformation is about collaboration and the 
(co)development of (new) practices [30]. The transformation mechanism is character-
ized by the process from a (shared) awareness of a problem to the development of a 
solution and, eventually, the crystallization of a maintainable new setting. The ill-struc-
tured context becomes a context where the innovation is characterized by tailored use. 
The emergence of a new context like this is often the ultimate goal of both innovation 
and design. In the transformation phase, a shared problem space is necessary to get 
the whole network moving in the same direction. Therefore, dialogical reflection in the 
system seems essential to advance a network to the transformation- or change space. 



17

General Introduction

1

Aim thesis 
This thesis explores if and how boundary objects and their perspective can con-

tribute to meaningful design for the healthcare sector. Its social focus and the focus 
on constructiveness in getting different social actors to harmonize rather than enforce 
consensus seems appropriate to fit the complexity of innovation in the healthcare sec-
tor. The related dialogical learning mechanisms seem to fit with different design meth-
ods and designproducts like prototypes; this thesis explores if these mechanisms can be 
identified and applied in projects aiming to form, develop, and integrate innovation in 
healthcare. 

The findings of this thesis can be of added value, especially for design researchers 
and change agents in the field of innovation in the healthcare domain. It can lead to 
a further deepening and concretization of the application of design research by add-
ing a concrete social focus. Suppose the different learning mechanisms can serve as a 
compass to identify the stage or phase of innovation; findings of this thesis can also be 
of interest for policymakers facing regular change processes around innovation within 
their organization. 

Outline of this thesis 
Figure 1 provides an overview of the chapters in this thesis. The thesis starts with a 

review, followed by a series of chapters describing case studies with a developing char-
acter. These chapters can be ordered by the type of boundary object, distinguishing be-
tween methods and prototypes. Three chapters are related as they are products of a 
larger innovation project within a specific theme: the Sovatass project.

Figure 1. Outline of this thesis

To get insight into the current application of the concept of boundary objects in 
healthcare, the systematic review described in Chapter 2 aimed to 1. find out whether 
the different learning mechanisms can be linked to studies on health innovation that 
mention boundary objects as a concept, and; 2. assess whether the related mechanisms 
provide insight into the stage of the design and implementation or change process.
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Chapter 3 describes the application of methods as boundary objects to explore the 
worldview and needs of children with Autism Spectrum Disorders (ASD) in their daily 
life context. Different generative and exploratory methods were applied in the study 
aimed to identify user needs by triggering the identification mechanism and reinforce 
the social roles of the participants. A few methods were mainly applied to coordinate the 
sessions and give the actors an active role, like a set of cards that allowed participants to 
structure the flow and order of the sessions. The findings resulted in three authentic and 
lifelike personas which, as boundary objects, triggered the reflective mechanism and, 
thus, processes of perspective making and taking. The personas opened a new shared 
problem space which explicates that the children with ASD have other goals to pursue 
than their parents and professionals. Those insights are the starting point of the design 
studies presented in Chapter 6 and Chapter 7. 

In Chapter 4, a second study is described in which design methods were applied to 
explore user needs of a specific user group, in this case, chronically ill people and their 
network. This study shows also that using design methods as boundary objects can en-
act the reflective mechanism in which different stakeholders come to new perspectives 
through perspective making and taking. The results of this study also opened a new 
shared problem space. 

In Chapter 5, a prototype of a so-called zero-fidelity simulator is developed to dis-
cover whether a learning experience can be elicited with psychological fidelity as a car-
rier. The prototype functions as a boundary object by providing two-sided actions and 
interactions between activity systems and simulates boundary-spanning activities that 
innovators experience in their daily practice. The zero-fidelity simulator as a boundary 
object trigger and trains the coordinating mechanism of the participants. The debrief 
aims to trigger the the reflective mechanism, by opening different perspectives for the 
participants in a complex healthcare setting. 

As a result of the insights gathered in Chapter 3, Chapter 6 and Chapter 7 present 
the development of two prototypes as boundary objects. In Chapter 6, a digital comic 
creator is developed to facilitate and enact a horizontal interaction structure between 
high-functioning children with ASD and their peers. Chapter 7 describes the develop-
ment of an escape room–based serious game to trigger social interaction and communi-
cation between high-functioning children with ASD and their peers. Both prototypes are 
considered as boundary objects during the whole process, resulting in prototypes that 
address and harmonize the different needs of all stakeholders, resulting in two inclusive 
designs.  

Finally, in Chapter 8, the essence and conclusions of the different studies are pre-
sented, including a draft on a future perspective based on the findings in this thesis. 
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