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PREFACE

This body of research represents a small part of an ongoing global effort to
bring scientific evidence from health care research into clinical practice and
policymaking. My advisor Arild Bjerndal, researchers Andy Oxman and
Claire Glenton, plus a handful other colleagues at the Norwegian Knowledge
Centre for the Health Services warmed to the idea that the challenges of
communicating evidence into practice/policymaking might benefit from
being framed as design problems, using methods and approaches from design
practice. Without their support, I would not have had the opportunity to
participate in or influence this work.

This text is based on three separate projects, all established with the aim of
making the main results of Cochrane systematic reviews (syntheses of the
best available research from individual trials on the effects of a health care
treatment or intervention) more easily accessible and useful for health
professionals and policy makers. In the first project we explored health
professionals' experience of Cochrane Library website where these reviews
are published. In the next two projects we developed and evaluated two
different types of evidence summaries derived from Cochrane Reviews.

All three projects had both a pragmatic design dimension and a research
dimension. Although the primary incentive behind these projects were to
ultimately improve specific products, either already existing ones or
proposals for new ones, we also had an aim to look for transferable findings
in the data we collected that could be of use for others concerned with
designing or publishing similar kinds of evidence-related artifacts.

My enrolment in the PhD program at the Oslo School of Architecture
provided me the opportunity and incentive to carry out this work as full-
fledged research rather than just as a set of design initiatives. One important
reason for doing this, besides contributing to the quality of the work and to
my schooling as a researcher, was to be able to communicate our findings in
a credible way to research-oriented stakeholders as well as to a broader
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audience involved with health care research dissemination. Therefore, instead
of just getting on with the design work, we pursued the problems as research
questions: choosing methods appropriate to the questions, working to
eliminate bias or confounding factors, making sure the studies were carried
out in a rigorous, ethical and transparent fashion, describing both methods
and results in detail, and placing the findings in the context of earlier research
and relevant theory.

This thesis also represents my participation in two parallel discourses — one
within the knowledge translation community in health care research and one
in the design research community. Hopefully this work contributes in a
meaningful way to each domain. The questions relevant to the design
discourse were not obvious to me five years ago when I began these studies.
In a typically “designerly” fashion, the outline of these problems only
became apparent through the process of muddling through it all, emerging
clearly first at the end when I had time to step back and reflect on the body of
work as a whole. Therefore, the parts of this thesis addressed to design theory
(first and last sections) were not formulated at the beginning of the project,
but written up at the end, and used to frame the other content like a set of
parentheses. This wise move was suggested by Tone Bratteteig, my
secondary advisor, who navigated me through the difficulties of discovering
what this work meant seen from a design theoretical point of view.

Taking a multi-disciplinary approach in a PhD thesis is a risky business, as
there always is the chance that the work may be found lacking seen from the
perspective of each one of the disciplines in isolation. However it is my
conviction that this kind of cross-disciplinary reflection is necessary in order
to move the understandings of both fields forward.

Projects, roles, funding and audience

The text is divided in two parts — an overview and the four articles. I
conceived and initiated the Cochrane Library web site study; the Summary of
Findings Table project and the SUPPORT Summary project were both parts
of larger work packages carried by international teams of researchers
collaborating with a core team from my institute. In addition to participating
as designer, [ was responsible for the protocols regarding user testing, and
had the central role in the collection and analysis of data in all studies with
the exception of the randomized control trials. I am first author on all four
articles included in this thesis. A full list of the roles of all authors for each
article is included as an appendix. The projects have been funded through the
Norwegian Knowledge Centre for the Health Services, The Cochrane
Collaboration, Wiley-Blackwell and the EU.
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The articles are written primarily for researchers, publishers or others who
are concerned with dissemination of evidence from health care research
(systematic reviews in particular) to clinicians or policy makers. The
overview is also relevant for this audience, who I assume have little
background knowledge in the field of design research and practice. But I
have additionally written the overview with designers and design researchers
in mind, who, on the other hand have little or no background knowledge
related to evidence in health care.
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SUMMARY

Evidence about the benefits and harms of health care interventions has the
potential to improve quality of care. Syntheses of the best available evidence
- systematic reviews - can provide valuable information for health care
clinicians and policy makers, but these publications are often too lengthy to
be useful for decision makers in time-pressed contexts. Condensed
summaries of reviews may help, but there is little research about how to
design such summaries (what content to include and how to present it), how
they will be experienced by users, and their effect. Earlier research to create
summaries of Cochrane Reviews has also shown that condensing complex
data can be challenging and lead to misrepresentation.

This thesis builds on a series of studies examining these issues from several
perspectives, with the designed artifact as the main focal point. An
underlying assumption for all of this work is that the design of artifacts in
which evidence is embedded may shape or influence users’ experiences of
this evidence. Given that these artifacts are, in effect, mediating between the
domains of evidence production and evidence use (by policymakers,
clinicians or the public), they warrant far more attention that they appear to
have received to date.

Multiple methods are employed, including a framework from design practice
domain. The first study is a set of user tests, examining health professionals’
user experience of the Cochrane Library (where Cochrane Reviews are
published). The second study involves exploring user and stakeholder
feedback to inform iterations of a Summary of Findings Table for Cochrane
Reviews. The third study is an evaluation of the effect of including a
Summary of Findings Table in a Cochrane Review (compared to a Review
with no table) on user satisfaction, understanding and time spent to find key
messages. The fourth study explores user and stakeholder feedback to inform
the development of a template for short summaries of systematic reviews that
are tailored for health policy makers in low and middle-income countries.
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Findings from the user feedback uncovered many comprehension problems,

for instance:

¢ Health professionals and policy makers may not know what a systematic
review is or may confuse it with another type of report (e.g. single trial).
This can lead to unrealistic expectations or critical misunderstanding of
content.

¢ Unfamiliar language (both foreign language and jargon, abbreviations and
unfamiliar terms) may lead to frustration and alienation, or cause critical
barriers while reading and searching. Non-native English speakers are at
an extra disadvantage.

* Outcome effects may be misunderstood when presented as absolute
differences in a table; the use of absolute risks can solve this problem.

* Outcome effects presented as continuous outcomes are often difficult to
understand when the scales that are used are unfamiliar.

However, in two small trials we demonstrated that correct comprehension of
the main results in a Cochrane Review were improved by including a
Summary of Findings Table (in comparison to a review with no table). These
trials also showed that key findings were quicker to find in a review with a
table.

User studies also helped us understand how summaries of evidence from

reviews could be made more useful:

* The layering of the information, through use of a graded entry format, is
well-received by policy makers

* Making summaries useful for policy makers also includes broadening the
scope of information, such as adding author’s comments about
applicability or a wider range of references, as well as information about
the information.

* Making summaries useful for clinicians includes better descriptions of
interventions and risk groups.

One of the main challenges we encountered in development work was
resolving the tension between stakeholders’ concern for precision in data
presentation and users’ needs for simplicity. This can be reframed in light of
fuzzy traces theory, where people are seen to process information along a
gist-verbatim continuum, with a gist preference. Artifacts presenting
evidence should be designed with the aim of enabling easy gist extraction.

Drawing on findings across the studies, I evaluated the suitability of the user
experience framework we employed and present a revised version. I suggest that
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user experience frameworks may need to be tailored for specific use contexts and
product types.

At the end of the thesis I reflect on my experiences as a designer participating
in this work. I discuss, among other things, the challenges to designer role
and identity — such as when design-related tasks are increasingly shared with
non-designers or when the product disappears out of sight. The results of
design processes of complex digital information may not be strikingly
visible, but rather subtle, hard to freeze in time and claim ownership to. |
propose a move towards redefining design as more than a “reflective
conversation with the materials”, and discuss how legitimate output from
design should not be limited to the “things” that we make, but also include
knowledge gained underway.
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Background

POINT OF DEPARTURE: MOVING FROM DESIGN
TO RESEARCH

...Newly arrived and quite ignorant of the languages

of the Levant, Marco Polo could express himself only by
drawing objects from his baggage — drums, salt fish,
necklaces of wart hogs’ teeth — and pointing to them with
gestures, claps, cries of wonder or of horror, imitating the
bay of the jackal, the hoot of the owl.

The connections between one element of the story and
another were not always obvious to the emperor; the objects
could have various meanings: a quiver filled with arrows
could indicate the approach of war, or an abundance of
game, or else an armorer’s shop, an hourglass could mean
time passing, or time past, or sand, or a place where
hourglasses are made....

... As time went by, words began to replace objects and
gestures in Marco'’s tales: first exclamations, isolated nouns,
dry verbs, then phrases, ramified and leafy discourses, metaphors
and tropes. The foreigner had learned to speak the emperor’s
language or the emperor to understand the language of the
foreigner...

From “Invisible Cities”, Italo Calvino
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Someone once suggested that I might see myself as a designer who took a
knapsack full of her skills and tools and traveled to a foreign country to spend
time working with the people there and the issues that concerned them. This
thesis could be seen as a narrative from that journey. To prepare the reader
for the descriptions of where I traveled and what I found, it is helpful to first
understand my place of origin, why I chose to wander into foreign territory,
and what I brought with me in my baggage.

My professional training is in graphic design, which I have practiced for over
30 years. During much of that time I have worked with corporate identity,
though my skills and interests have spanned a very broad range, from the
visually oriented side of the field, such as illustration and photography, to the
less visible utilitarian areas of information design. Over the last decade my
work has increasingly revolved around designing for the Internet, and my
areas of interest have expanded to including interaction with information
accessed through digital media. I have worked closely with exceptional
designers trained in interaction design, and learned much from their
approaches to involving users in design processes.

I have always been interested in the user perspective, though in my field of
graphic design, at least to my knowledge, there has not been a strong
tradition in systematically involving users in the development of designed
artifacts beyond the realms of advertising campaigns and large-scale branding
initiatives. That situation has changed due to the advance of the Internet. The
technological complexity of digital media creates new barriers for users and
new challenges — as well as possibilities - for designers. For that reason, the
approaches I describe in this thesis are predominantly derived from fields
other than my own: Human Computer Interaction and Interaction Design. In
these domains, methods to include user’s perspectives are more developed
and have a longer history and a more central position than in my own original
field of graphic design.

My interest in medical information intensified when I personally experienced
a serious disease and subsequently encountered the health system at close
range over an extended period of time. Motivated by these experiences, I was
drawn to the concept of working towards helping patients gain access to
better information. In 2004 I began as senior designer in the Norwegian
Knowledge Center for the Health Services (Kunnskapssenteret) and at the
same time enrolled in the PhD program at Oslo School of Design and
Architecture (AHO). I originally planned to combine design and research to
develop innovative approaches to doctor-patient communication, particularly
regarding patient-relevant evidence from medical research concerning
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treatments. However, shortly after my arrival, Kunnskapssenteret made
strategic decisions to narrow down their dissemination focus of research
evidence to health professionals and policy makers; consequently projects
involving lay communication eventually disappeared altogether from their
agenda. So I rerouted my focus of study to the professionals in the health
system and their interactions with evidence from health care research, which
I found equally engaging. Doctors, nurses and health professionals are often a
patient’s primary trusted source of information about their condition and
possible treatments. Also, these groups, along with administrative and
political decision makers, make or influence treatment choices that affect
both individuals and whole groups of patients.

Consequently, after 25 years of practicing as a professional designer, I found
myself entering simultaneously the academic world of design research and
the pragmatic and academic worlds of health care research and dissemination.
What did I bring in my knapsack? To begin with, I brought my original
professional identity. I was, and still am, a practicing designer. My skills
have evolved over the years, my methods have changed somewhat, the media
I design for has changed considerably, but my main objectives have remained
rather constant: to design useful and meaningful things for other people. My
interest in research is not to find a new career, but to try to better understand
my own field of practice.

What is designing actually?

The term design comes originally from the Latin term “designare”: to
designate, which means to specify, as in pointing out what to do. Many
design theorists have contributed to the definition of design and what
characterizes its practice. Herbert Simon, in “The Science of the Artificial”
produced the much-cited description: “Everyone designs who devises courses
of action aimed at changing existing situations into preferred ones” (my
italics).[1] He also claimed that “Engineering, medicine, business,
architecture and painting are concerned not with the necessary but with the
contingent - not with how things are but with how they might be - in short,
with design” (my italics).[1] These broad definitions challenge any one
profession’s claim to exclusive ownership of the concept ‘design’. Sless
offers an equally broad definition, placing design as an activity between
humans and our environment: “Designing is our most developed form of
practical adaptation to our environment. It is the means by which we, as
biological entities, change to meet the demands of our environment, and
make changes to our environment to adapt it to our needs”.[2]
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Others see design as an “in between” activity (or entity): between form and
context;[3] between indeterminacy and determinancy.[4] Rosan Chow has
written an interesting account of how many of these divergent descriptions of
design have some basic things in common. She points out that on a macro
level, design occurs as an interface between humans (including their
intentions) and the environment; given a more micro perspective, design can
be described as an interface between an (as yet unknown) artifact and a
particular context.[5]

Design as an activity has often been described as a form of problem solving.
Simon emphasized that design involves finding a good-enough solution
(“satisficing”), in a process characterized by limited information, finite
amount of time for decision-making, and cognitive limitations of our minds
(“bounded rationality”).[1] Other researchers have demonstrated how design
problem spaces are unique and separate from other types of cognitive
problem spaces.[6] Schon, however, argued that the actual practice of design
is not exclusively tied to problem solving, but that it also very much involves
the process of “problem setting”.[7] He studied the practice of several
professions, including doctors and architects, and describes designing as a
reflective practice, engaging in a “conversation with the situation”. Others
have also stressed this practical and cyclical nature of design activity,
emphasizing the dialog with the possibilities and restraints in the situation
and the environment.[8, 9] Gedenryd, influenced by among others Dewey
and his philosophy of inquiry, argues that design (and cognition in general) is
not exclusively an intermental process, nor does it resemble rational linear
planning, but can be characterized as a constant interaction between the mind,
actions and the world.[10] Chow, also informed by Dewey, makes a
convincing theoretical argument for defining design as a form of inquiry. She
says: “In brief, designing can be viewed as a process of periodically shifting
and negotiating between goal, problem and solution and bringing the
undetermined to the state of determinacy”.

Dewey’s philosophy of inquiry is a form of pragmatism,[11] which
emphasizes the practical consequences of an ideology or proposition. Dewey
sees inquiry as beginning with a problem. He maintains that when we face a
problematic situation, our first task is to understand it by describing its
elements and attempting to identify their relations. Inquiry continues through
entertaining these hypotheses about the problem’s elements and relations, and
testing them out.[12] Out of such inquiry emerges knowledge, which he
views as temporary and contingent upon “its adequacy in providing a
coherent understanding of the world as the basis for human action”.[13] His
view of knowledge was that it did not serve acting (such as doing or making),
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but rather that acting (i.e. testing the practical consequences of a hypothesis)
is always central to knowing. In this way he challenged common assumption
that theoretical beliefs and practical deliberations are separate processes.
According to Dewey, all inquiry is practical, concerned with transforming
and evaluating the features of (problematic) situations in which we find
ourselves.

How does design differ from research?

Design, then, can be defined as a form of inquiry. But research is also a form
of inquiry. What differentiates these two? Dewey maintained that his
description of inquiry covered the acquisition of all types of knowledge, from
common sense to findings from science. Chow, however, presents a modified
view, maintaining that while design and research inquiry theoretically might
share both subject matter and methods, the two differ fundamentally in object
(or aim). This view builds on a proposal from Cross: that the object of
science is a description, whereas the object of design is a prescription (or a
proposal). Along the same line of thinking, science aims to produce
knowledge, while design aims to produce products or artifacts. Chow offers a
more fine-grained differentiation: that the object of science is to produce
generalizations through description, while design aims to produce
specifications in context. By this she means specific artifacts, such as a
particular table (i.e. made of plastic) for particular contexts (i.e. for use by
children). As I understand this, “specifications” refer not only to the finished
product, but also the sketches, blueprints, prototypes, models, descriptions,
etc, that are needed to produce it. These specifications in context may also be
understood as “ultimate particulars”.[14] User studies, Chow maintains, are
techniques for better understanding context. By context she means the
particular details regarding the particular design problem, the details of the
“undetermined situation of concern”.

Krippendorff emphasizes one further important distinction between research
and design. He stresses that whereas the practice of research attends to
observing, measuring, and documenting already existing phenomena, the
practice of design is concerned with creating “imaginable futures”, through
new artifacts that do not yet exist.[15]

If research and design are two different kinds of inquiry, what is design
research?

Design research, in my understanding, is a systematic and transparent inquiry
regarding some aspect of design. For instance, one may want to gain
knowledge about the nature of creating certain artifacts or the characteristics
of the material they are made of. One could explore design processes or
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methods, the designers themselves, particular users and use contexts, or
relations between artifacts and users. In order to gain some of these kinds of
knowledge, it is often necessary to go through the phases of a designing and
producing a product. Knowledge thus gained might be very specific and only
relevant for development of that particular artifact. Or it might be general
enough that it could be transferable to the development of similar artifacts, or
similar contexts and users, or to similar types of design processes/design
problems.

Attempts have been made to categorize design research in different ways,
such as research into, for and through design.[16, 17] Sevaldson describes
these as:

¢ “Research into design: Inquiry that looks at design from a distant
perspective... Also called Research about design.

* Research for design: Research that serves design and is subservient to
design.

* Research through design: Any research where the design practice is
central in generating knowledge. Can also address tasks given by others.”
[18]

He argues that these categories are too coarse and superficial, and proposes
that more focus be given to a fourth mode - Research by Design (a subset of
the category ‘research through design’): “a special research mode where the
explorative, generative and innovative aspects of design are engaged and
aligned in a systematic research inquiry...[this definition] implies that the
design practices by themselves have an inherent element of investigation,
innovation and knowledge generation...But it also indicates that these
practices need to be complemented with a special dimension of reflection to
qualify as research”.

The body of work in this thesis may be best understood as a form of research
through design, where we have produced specific artifacts for particular
groups of users and reflected on these processes in order to gain more general
insights that could be used in future design work (either our own or others”).
Through these efforts, we not only developed particular artifacts that were
acceptable to both users and stakeholders; we also gained knowledge about
many aspects of these types of artifacts and the task of designing them (i.e.
better understanding of the nature of the problem, characteristics of the users
experiences, knowledge about gaps between users and producers of the
artifacts, characteristics of successful or unsuccessful solutions, strengths and
weaknesses of the methods we used leading to suggestions about method
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improvement.) Additionally, these projects provided the foundation for more
general reflections about the nature of design work, written up at the end of
the thesis. (For a schematic overview of the research questions and inquiries,
and their placement within pragmatic design projects, see Figure 2.)

Design values

Another piece of baggage I brought with me into this work was my interest
and focus on the end user, something I regard as both a professional platform
as well as a personal ethical stance. User-centered design is a philosophical
and methodological approach to design, emphasizing creating solutions
catering to the needs of the user (rather than requiring the user to adapt to the
solution of the developer) and involving users in development.[19]
Krippendorff expands on this concept, from user-centered to hAuman-
centered, which he considers fundamental to design.[15] He maintains:
“humans do not see and act on physical qualities but on what these qualities
mean to them”. Therefore, a human-centered design approach entails
understanding what the qualities of artifacts means. This perspective can
permeate all phases of design work; for instance, identifying needs and
limitations of users early in the work, collecting feedback users during
development, and checking that final solutions actually work as intended.

Users may be defined in different ways, for instance primary users (persons
who actually use the artifact), secondary users (persons who occasionally use
it through an intermediary) and tertiary users (persons affected by the
artifact’s use or make decisions about its acquisition).[20] But as
Krippendorff points out, understanding other stakeholders’ perspectives is
also a critical part of creating viable design solutions. Without broad
stakeholder support, such as from people involved in production and
marketing, good solutions and ideas might be ignored, carelessly altered or
actively boycotted. The division between users and stakeholders is somewhat
artificial - users might also be regarded as a sub-group of stakeholders.
However, in the rest of this thesis I will often use the phrase “users and
stakeholders”, in order to separate the primary end-users from the other
groups of people who had an interest in the artifacts’ design.

Balancing the conflicting needs of both users and stakeholders is a
fundamental challenge in most design work, and the projects in this thesis
were no exception. However, in my experience from years of design practice,
resolving user-stakeholder conflicts does not necessarily mean finding a
compromise, but possibly can entail reframing the problem so that conflicts
are reduced (or eliminated), or in convincing the stakeholders to modify their
position to some degree for the benefit of the user. In the projects described
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here, the stakeholders explicitly agreed that user-orientation was important.
However, as scientists and scientific publishers, this group of stakeholders
had their own strong need to maintain particular attributes of the artifacts that
would secure credibility in a scientific context (an issue I take up again in the
discussion).

Since the stakeholders were for the most part scientists, we had an extra
incentive to organize our work as formal research, in order to generate
research-based evidence of user feedback for scientists who might otherwise
reject less rigorous documentation of users’ needs. All in all, a user-
centered/human-centered approach in this work led to explicitly illuminating
the needs and perspectives of users and stakeholders alike, and then bringing
this knowledge into stakeholder dialogs and design processes.

Summing up

In moving from my world of design practice to the more foreign territory of
knowledge translation and dissemination of health care research, I brought
first and foremost my own professional area of focus: attention to the details
of the designed artifact and how these details might affect the artifacts’
meaning, both for users and stakeholders. I also brought skills and methods
for exploring users’ and stakeholders’ experiences with artifacts, and for
investigating artifacts’ possible futures (designing). I brought experience in
resolving - through both design, reframing and dialog - conflicting interests
and viewpoints in order to arrive at artifacts that might be more meaningful,
particularly for those who are intended to use them. These are perspectives,
methods and skills from both design practice and design research.

DESCRIPTION OF THE PROBLEM

Examples of the problem

Emma is a 45 year old, well-educated woman with a rather stressful job who
has sought her GP to ask for advice on how to stay healthy. She is
particularly interested in information about the value of mammography
screening as a somewhat older friend recently was diagnosed with breast
cancer. During the consultation (and repeat measurements in the weeks to
come) it became clear that she also has a moderately elevated blood pressure
and the doctor suggests medication.

Rachel is a newly appointed minister of health. She is known as a competent
politician, but with no medical background. Only a few weeks after she has
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taken up office, the national Cancer Fund launches a vivid, graphic and
compelling campaign arguing that mammography screening should be
recommended for all women over 40 and included as a part of the free
national health plan. The pressure builds up quickly, and there seems to be a
majority in Parliament in favor of saying yes. The ministry has no document
ready that sums up the pros and cons.

Evidence in decision-making

In each of the examples above, people are faced with choices concerning the
health care of others, either concerning individual patients or whole
populations. What are the chances of successful outcomes, what are the risks
of side effects or harm? Decisions of this kind make up a significant part of
the practice of medicine or health policy development. Good decisions may
save lives; poor decisions may cause unintentional harm.[21]

Part of making a good decision about a health care intervention or treatment
is having knowledge about the estimated effect. Clinicians need knowledge of
the effects (both beneficial and adverse) of available treatments in order to
make appropriate choices for individual patients. Policy makers need robust
knowledge about the expected effect of interventions on both health-related
and other outcomes (such as equity of care) in order to best utilize their
limited resources for the benefit of whole populations.[22, 23] They also
need to know the effect of different arrangements for financing, delivering
and governing services.[24] Both clinicians and policy makers also need to
know when such knowledge is lacking. Knowing ‘what works’ (as well as
‘what may cause harm’ and ‘what we don’t know’) is a critical part of
providing effective, efficient and equitable health services.[25-27]

What is evidence?

Knowledge about ‘what works’ may come from many different sources, such
as personal experience, expert opinion or evidence. The Oxford American
Dictionary captures a common definition of evidence: “anything that
establishes a fact or gives reason for believing something.”[28] Another
definition of evidence differentiates it from expert opinion: “evidence
‘concerns facts (actual or asserted) intended for use in support of a
conclusion’; 2) facts are something known by experience or observation; 3)
expert opinion is more than just evidence - it is the combination of facts, the
interpretation of facts, and conclusions”.[26, 29]

Scientific evidence
Whereas the colloquial view of evidence described above is quite broad, the
scientific view is more restrictive. Scientific evidence can be seen as
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experiences or observations collected and analyzed through scientific
methods that are systematic and transparent. Therefore, findings arising from
scientific inquiry generally provide stronger support for conclusions than
more haphazard and undocumented processes. Transparency of method
allows others to contest the result. (From now on, when I write “evidence”, I
am referring to scientific evidence.)

Quality of scientific evidence

Transparency of evidence is important, as not all research provides equally
convincing results. Uncertainty may arise for a number of reasons, such as
less than optimal choice of study design for question type, poor execution of
the method, inconsistent or widely varying results, or the likelihood that bias
has influenced the results. Evidence may also be susceptible to change in
light of new observations or more rigorous inquiry. ‘Quality of evidence’ is a
concept representing the strength of a claim resulting from scientific
inquiry.[30] The higher the quality of the evidence, the more faith we can
have in the end results.! Evidence by itself is not sufficient; decision makers
also need sufficient information about the quality of that evidence to decide
how much weight it should carry in their decision-making.

The role of evidence in decision-making frameworks

Health care practice cannot be determined by results from research studies
alone. In a model of evidence-informed decision making, both the patient
perspective as well as the clinician’s experience inform decisions together
with the best available evidence from research.[31] Decisions hinge both
upon knowledge (about the possible outcomes given a course of action) and
on values (what do we want to achieve, how do we rank our priorities?) It is
perfectly rational for Emma, given a moderately elevated blood pressure, to
start treatment (“my father died early of heart disease, I will do all I can to
reduce my own risk™) or not (“I do not want to take pills every day”). For her
to be able to reach “a good decision”, however, she must be well informed —
by the doctor or by other sources of information. Only when she is offered
relevant and reliable information that she understands, about likely gains and

! People outside specific scientific communities may not share the same understanding of what
‘evidence’ or ‘quality of evidence’ means as the scientists within those communities. For
instance, they may define ‘evidence’ in a broader sense rather than in a narrowly scientific sense;
or they may employ other assessment measures to make a judgment about the quality of
evidence than those used by the scientists within that community. They may not be aware of
their own stance or how these may differ from a particular scientific approach. This is a factor
that can disrupt communication, for instance between scientists and non-scientists, as well as

between scientists from different disciplines.
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risks, will she be able to integrate values and knowledge so as to form an
evidence-informed decisions that is rooted in her own circumstances and
values.

Context

Research Clinical
evidence experience

Patient’s
values and
preferences

Figure 1. Framework for evidence-informed practice in health care[32]

Policy decisions are possibly even more complex, grounded on a spectrum of
information from many diverse sources (e.g. research, media, think tanks)
and influenced by values, beliefs and interests of a broad set of stakeholders.
Contextual limitations such as availability and cost are also important to
consider in both policy and clinical contexts. Lomas warns against viewing
policy decisions as isolated events, but rather complex messy processes that
stretch out in time.[33] But regardless of whether decision-making is
conceptualized as a single simple event or a long complex process, up-to-date
and reliable evidence from research is a critical ingredient in achieving well-
informed policies or practices. The health minister described above would
clearly benefit from a trustworthy and understandable presentation of the
likely gains, side effects and costs of screening that could inform both the
ongoing debate and decision process.

The research — practice/policy gap

Although the need for evidence in health care and policymaking is apparent,
there is often a significant gap between existing evidence from research on
the one hand, readily available information about that evidence for any
decision-maker on the other hand, and finally what is actually carried out in
health care practice.[34] Studies suggest that in the USA and the Netherlands
about 30-40% of patients do not receive care according to present scientific
evidence.[35] Balas and Boren found that the lag between the discovery of
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more effective forms of treatment and their introduction into routine clinical
care is between 15 and 20 years.[36] One study examining the development
processes of WHO guidelines found that these rarely involve explicit use of
evidence, but rely heavily on expert opinion.[37] Despite the enormous
amount of resources poured into health care treatment and intervention
studies, many decisions at the levels of both clinical practice and policy
making remain uninformed by up-to-date research.

This kind of gap is not unique to the health care domain. A simple Google
Scholar search® uncovers "research-to-practice gap" articles in a wide variety
of fields: education, finances, human resources, librarianship, natural
resources planning, and criminal rehabilitation. Even within the design
domain this issue has gained recent attention.[38, 39] However, the
implications of this gap in health care are more precarious than in most fields
- at best leading to massive misuse of public resources and at worst leading to
loss of lives.

EARLIER RESEARCH

Barriers and facilitators in clinical practice

If the need for research in clinical health care practice is evident, and
evidence exists that could improve care in many contexts, why doesn't this
knowledge make its way more readily into practice?

Many believed that increased Internet access would facilitate this process.
However, though use of online information in health care is increasing, a
review from 2006 showed that colleagues and textbooks are still the prefered
source of information for clinicians with clinical questions.[40] In a study by
Ely et al studying actual useage, online sources ranked third behind textbooks
and colleagues.[41] In another study he documented 59 obstacles related to
sucessful use puruit of evidence in practice settings.[42] Literature reviews
have indicated which of these many barriers seem to be the most significant.
These are described briefly below.

Lack of time

According to two literature reviews from 2006 and 2007, lack of time to
search for answers to clinical questions was the most salient finding in the
studies reviewed.[40, 43] In one included study, 60% of the participants
reported that time was a major issue.[44] Different studies report varying
amounts of time needed to search for information, ranging from 53 minutes

? Google Scholar: search for “evidence practice gap”
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to medians of 14.4 and 15 minutes.[44-46] A study from the US in 1999
reported observations that primary care physicians will spend on average less
than two minutes on a searching activity[47] in another study physicians self-
reported using on average less than twelve minutes, although these often did
not use electronic sources.[48] In the UK, GP’s patient appointments are
often between 7 and 10 minutes, so that searching for information while the
patient is present is not realistic in these contexts.[43]

Lack of skill

Lack of skill is related to lack of time, as an inexperienced searcher will need

more time to find good answers to their questions. In a qualitative study of

problems that doctors encountered answering questions about patient care

with research evidence, six obstacles were particularly salient, all of which

were related to searching and retrieving information[42]:

*  Excessive time required to find information

¢ Difficulty modifying the original question to one suitable for searching
the evidence base

¢ Difficulty selecting an optimal search strategy

* Failure of a seemingly appropriate resource to cover topic

¢ Uncertainty about when to stop the search (having uncovered all
appropriate evidence)

* Inadequate synthesis of multiple bits of evidence into a clinically useful
statement

Lack of awareness

A review of 76 studies looking at obstacles to the implementation of clinical
guidelines found that lack of awareness was a particularly important barrier
to use.[49] Systematic reviews in particular may suffer this fate: studies have
shown that knowledge of databases of systmeatic reviews, such as the
Cochrane Reviews database and DARE (Database of Abstracts of Reviews of
Effectiveness), was low among physicians in the UK and Australia, though
these numbers are rising.[43]

Lack of access

Access to research literature is dependant on several factors — for instance,
having a computer, having an Internet connection and having access to the
research literature. Some of these factors vary dramatically geographically.
For instance, South Africa (one of the African countries with Aighest number
of Internet users) had 8.2% Internet users in 2007, compared with 73% in the
USA. Although Internet use is increasing world wide, most African countries
were still under the 10% level in 2007.[50] Even though it might be argued
that medical institutions and facilities might have a higher proportion of
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Internet users than the population at large, the uneven distribution of
connectivity is likely of similar proportions, also because it is in part due to
country infrastructure. For instance, an study across African medical
undergraduate schools from 2010 found an average ‘computer : student’ ratio
of about 1 to 10, and that poor download speed was a significant barrier to
use.[51] Even in countries with high connectivity, access to research
literature at point of care may be prohibitive due to local infrastructure. For
instance, although all clinicians in Norway have national access to a
significant number of high quality medical journals and databases through the
Norwegian Electronic Health Library, firewalls in hospital IT systems often
prohibit the use of these resources at point of care.’

Facilitators - indicators of use

According to the review from 2006, the best indicators of primary physician's
use of evidence were urgency of patient problem and the expectation that a
clear answer existed in the literature.[40] An Australian study exploring
differences of online resource usage between hospitals also found that team
social and cultural factors such as the presence of champions and
organizational cultures supporting use of evidence in clinical practice were
the only clear discriminators between hospitals with high and low use,
outweighing technical factors such as shortage of staff or ease of access and
time.[52]"*

Barriers and facilitators in health care policymaking

Policy makers experience many of the same problems as health care
personnel, such as difficulty in finding relevant information. However, they
are a different group of users in a different decision making context.

Timely and relevant research is hard to come by

One of the main facilitators for use of evidence in policy decisions is the
timely retrieval of relevant research.[53] Policy makers and managers report
struggling to retrieve research in general.[54] It tends to be published in
academic sources, a factor that decreases its accessibility for this target
group.[54] Systematic reviews can help make high quality evidence easier to
find, but up-to-date reviews that are relevant for the topic and the setting may

* This is not a documented example but comes from my own experience working design-related
consequences of limited access to the Norwegian Electronic Health Library through my current
employment position.

* Interestingly enough, this study found that technical factors - such as long time to access
information - were cited as major barriers by low use hospitals, but that no objective measurable

differences in these factors were found to exist between high and low usage sites.
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be lacking. Commissioning a new review can take from 6-24 months to
produce, too long for many policy decisions.[55]

Additional challenges in low and middle-income countries

Policy makers in low and middle-income countries (LMIC) could face
additional challenges finding existing studies or reviews, as their access to
subscription-based journals or databases might be limited.[56, 57] Research
on topics relevant to their primary disease burdens may be limited or may
have been carried out in high-income countries, decreasing the applicability
to their settings.[58-62] Also, as illustrated above, access to computers and
speedy Internet connections tend to be poorer.

Insufficient content

Another problem facing policy makers is the scope of the information
presented in a systematic review. Reviews typically answer a narrow question
about “what is the effect of intervention x?”’[63] (e.g.: “What is the effect of
male circumcision for prevention of heterosexual acquisition of HIV in
men?”). But policy makers tend to ask broader questions, such as “What do
we know about problem x” or “what are the issues around doing action
y?77’[64] (e.g.: What do we know about HIV in our heterosexual male
population? or "How socially acceptable would male circumcision as HIV
prevention be in our setting?”’) Policy makers may not only want estimates
about the benefits of an intervention, but also additional information about
harms, costs, uncertainties associated with these estimates, the applicability
of the evidence to their setting, and impacts on equity.[22, 23, 54, 65-67]

Language, length and format barriers

Yet another barrier is use of language. Systematic reviews are full of medical
and research terms. Use of unfamiliar language and jargon has been found to
decrease the prospects for research use in policy decision.[54] The length of
the document can also be a barrier due to time constraints.[68] In addition,
important information, such as the quality of the evidence, may be difficult to
extract from a systematic review for non-researchers. A study of public
health decision makers in Canada found that two factors related to
presentation - ease of use and help to overcome the barrier of limited
appraisal skills - were among the four significant predictors of use of
systematic reviews.[69]
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EFFORTS TO “BRIDGE THE GAP”

New skills: evidence-based medicine

Much effort has been put into finding ways to bridge the evidence and

practice/policy gaps. One of the most significant developments has been

evidence-based medicine (EBM). I describe EBM — both its development and

some of its limitations - in more detail in the next chapter. Here it will suffice

to say that the basic EBM approach is to focus on changing the skill set and

behavior of health professionals so that they "check the research" when faced

with questions in their clinical practice. The five EBM steps are:

1. Convert information needs into answerable questions;

2. Search for the best evidence with which to answer them;

3. Critically appraise that evidence for its validity, importance and
usefulness;

4. Integrate the appraisal with clinical expertise and apply the results in
clinical practice;

5. Evaluate own performance.

Although this approach to closing the evidence-practice gap seems rather
straightforward, it has some serious practical obstacles. Health professionals
lack both the time and skill to search for evidence, as pointed out above. But
even if they had time and skills, the sheer volume of published research
literature itself is prohibitive.[42, 52, 53, 70] Between 2008 and 2009 over
700 000 new citations were added to the PubMed database; a search limited
to research articles about cancer produced over 26 000 individual results from
the same period. A skilled information-searcher would be strained to keep up
with article publication output from health care research care, even within
one specialty. To complicate the problem further, the quality of the individual
studies varies, and sorting high from low quality takes both time and skill.

Secondary research: syntheses and summaries of individual studies

In response to these problems of volume and variation of quality, secondary
research publications have emerged to render high quality evidence more
easily accessible. In secondary publications, individual studies are collected,
appraised and synthesized. The resulting evidence is then republished in a
more condensed form. The systematic review is one type of secondary
research publication. This is a summary of studies addressing a clearly
formulated question that uses systematic and explicit methods to identify,
select, and critically appraise the relevant research, and to collect and analyze
data from the included studies. Because reviews are syntheses of results from
many individual trials, they save a reader much time and effort by collecting
large amounts of quality appraised information in one document.[71]
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Systematic reviews may also provide more robust data due to strict inclusion
criteria and larger data sets.

Cochrane Reviews

Cochrane Reviews are high quality systematic reviews summarizing the
effect (“what works”) of a health care intervention or treatment.[72] These
reviews are produced by The Cochrane Collaboration, an international
organization of volunteers dedicated to improving the quality and access to
health care research.[73, 74] There are currently over 4300 reviews in the
Cochrane Database of Systematic Reviews’, available online through the
Cochrane Library.[75] Due in part to the rigorous methodological standards
upheld by the Collaboration editorial groups, the quality of reporting in
Cochrane Reviews tends to be much better than in non-Cochrane
reviews.[76]

But despite the advantage of being synthesized and quality-appraised, a
Cochrane Review — running often over 100 pages - is still too lengthy and
complex a document to be truly practical in a many pragmatic clinical or
policy contexts. In order to be as transparent as possible, they include much
methodological detail such as search strategy, inclusion/exclusion criteria, as
well as results from the wealth of outcomes from the individual trials. They
are also filled with scientific language and concepts. This makes them poorly
suited for use in time-pressured settings. Studies of information use among
clinicians as well as policy makers return continuously to the same
conclusions: if evidence is going to be used, it must be represented in forms
that are easy to access and interpret quickly.[41, 69, 77-80] The document
format of a Cochrane review, although itself a condensation of volumes of
research, may still be too long and too complex for use in clinical and policy-
making settings.

Other forms of synthesis and summary

Length is a not just a problem for Cochrane Reviews and other systematic
reviews; single articles can also contain too much detail for quick access and
use practical settings. To address problems of length in research publications,
several condensed summary formats have emerged. Structured abstracts,
originally developed to assist readers in retrieving, selecting and critically
appraising relevant literature have now become common in biomedical
journals.[81-83] These are often the only part of a study or review that
readers view or use.[84, 85] More recently other forms of journal summaries
have surfaced, such as the ELPS (Electronic long, paper short), Short Cut and

* Accessed July 25,2010
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Pico formats developed by BMJ, motivated by the need for a better
utilization of the respective advantages of paper versus online formats.[86,
87]

Secondary journals, such as ACP Journal Club, McMaster Plus and evidence-
based journals, produce brief summaries of individual studies and reviews,
selected in a systematic way for their clinical relevance and
newsworthiness.[88-91] These quality-assessed resources aim to limit the
number of journals one needs to access in order to keep abreast with new
research and the amount of effort needed to spend on critical appraisal.

The 6-s pyramid describes a typology of increasingly condensed and
clinically useful formats of summarized evidence: from studies (and their
abstracts) to syntheses (systematic reviews), synopses (e.g. ACP Journal
Club), summaries (e.g. Clinical Evidence) and systems (e.g. EPJ reminders)
[81, 88,92, 93]

The higher up the pyramid, the more tailored evidence becomes to clinical
contexts, as the information is rewritten, reframed or re-contextualized
through editorial treatment. The pyramid authors encourage practitioners to
start at the top and search for the most condensed, summarized and clinically
relevant forms of evidence rather than beginning at the bottom of the pyramid
searching for individual research articles (where the volume is greatest and
quality variation largest).

Despite all ongoing efforts to render evidence more easily accessible in
condensed and summarized formats, little is known about how the summary
formats (such as those closer to the top of 6-s pyramid) are experienced by
clinicians or policy makers. Furthermore, the effect of reading a summary as
opposed to a less condensed format, such as a whole systematic review, is
unknown. In addition, summaries of evidence may be imprecise, as earlier
work carried out within the Cochrane Collaboration has revealed.
Summarization of complex statistical information is challenging work and
can easily lead to misrepresentation of the original data.[94]

This is the starting point for the studies in this thesis.
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The thesis is written on the basis of work carried out in a cross-disciplinary
set of projects aiming to facilitate evidence-informed health care, involving
development and evaluation of three separate information artifacts related to
the use of Cochrane Reviews:

* The Cochrane Library. This is the web site where Cochrane Reviews are
published. It also houses other databases of systematic reviews, clinical
trials, health technology assessments and economic evaluations, and is a
central resource for evidence on the effect of interventions in health care.

* Summary of Findings Table template. Summary of Findings tables
summarize the main results of a Cochrane Review, presenting what we
know and what we don’t know about the effect of a treatment (including
harms) and the quality of that evidence, in a 1-page format. The template
forms a basis for producing tables through the Cochrane Review authoring
and publishing systems.

¢ SUPPORT Summary template. SUPPORT summaries are 5-8 page
derivatives of systematic reviews specifically targeted at policy makers in
low and middle-income countries. The template is a Word document for
summary authors.

My contribution has been in the area of design, and the thesis is framed from
a design perspective. Following is a more detailed description both of the
pragmatic goals and the research questions underlying each of the four
studies, as well as a description of the design research inquiry driving this
project as a whole.

DESIGN RESEARCH INQUIRY

The overreaching aim of this thesis is to explore how a design approach can
help facilitate evidence-informed health care. This is done in two different
ways: 1) through the design development of specific artifacts that lead to
improved user experience of systematic reviews and 2) through design-
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relevant knowledge from that emerged while developing these artifacts. What
methods might we use; what results can we achieve; how might a design
perspective contribute to a better understanding of the problems involved and
— conversely — what might we learn about the nature of design while carrying
out these inquiries?

STUDY 1: COCHRANE LIBRARY EVALUATION

In this project the pragmatic objective is to recommend improvements of the
Cochrane Library to the Cochrane Collaboration Steering Group and Wiley’s
web site publishing team. The research objective is to answer the following
questions:

Research question 1

How can we improve health professionals’ user experience of the Cochrane

Library web site?

a) How do health professionals experience the Cochrane Library?

b) What design and content related improvements of the site do these
findings suggest?

STUDY 2: SUMMARY OF FINDINGS TABLE
DEVELOPMENT

In this project the pragmatic objective is to develop a template for Summary

of Findings Tables for use by health professionals that would summarize the

main findings from a Cochrane Review in a condensed form. More

specifically, the table should:

*  Present what is known about benefits and harms, what is not known
about benefits and harms, and the quality of the evidence

* Be compatible with the needs of a clinical audience

*  Not oversimplify or incorrectly present the data

* Be acceptable to Cochrane stakeholders

* Be feasible to implement within the technical constraints of the Cochrane
Review publishing system

* Contain enough information to be easily adapted as a stand-alone
product

* Not lose vital functionality or information when reproduced in PDF
format or printed out on paper.

The research objective is to answer the follow questions:
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Research question 2

How can we improve health professionals’ user experience of Summary of

Findings Tables for Cochrane Reviews, while at the same time securing

stakeholder acceptance and publishing feasibility?

a) How do health professionals experience the Summary of Findings
Tables?

b) What characterizes the stakeholder feedback?

¢) What design and content related improvements of the table do these
findings suggest?

STUDY 3: SUMMARY OF FINDINGS TABLE
EVALUATION

This study is a part of the same project as Study 2. The research objective of
this study is to evaluate the version of the table that we arrived at through the
work in the previous study:

Research question 3

What is the effect of including a Summary of Findings Table in a Cochrane
Review on user satisfaction, time to find key results, and correct
understanding of the main results of a Cochrane Review, compared to a
Cochrane Review with no table?

STUDY 4: SUPPORT SUMMARY DEVELOPMENT

The pragmatic objective of this project is to develop a template for short

summaries of existing systematic reviews, tailored for use by policy makers

in low and middle-income countries. More specifically, the summary should:

*  Present evidence from systematic reviews: what is known about benefits
and harms, what is not known about benefits and harms, and the quality
of the evidence

*  Be compatible with the needs of policy makers in low and middle-
income countries

*  Not oversimplify or incorrectly present the data

* Be acceptable to SUPPORT stakeholders

* Be feasible to produce and publish a series of 100-150 summaries from
this template within the SUPPORT project publishing system parameters

* Be short (limited to 5-7 pages)

* Not lose vital functionality or information when reproduced in PDF
format or printed out on paper.

The research objective is to answer the follow questions:
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Research question 4

How can we improve health policy makers’ user experience of SUPPORT

summaries of systematic reviews, while at the same time securing

stakeholder acceptance and publishing feasibility?

a) How do health policy makers experience SUPPORT summaries?

b) What design and content related improvements of the SUPPORT
summary template do these findings suggest?

SCHEMATIC ILLUSTRATION

On the next page is a figure illustrating the main research questions that this
thesis is based on, providing a schematic picture of how the projects, studies
and research questions relate to the thesis as a whole.*

¢ Some of the research questions above and in the figure below have a slightly different wording
than the objectives in the articles. This is because the articles present both the pragmatic
objectives and the research objectives of the studies.
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UNDERLYING THEORIES, FRAMEWORKS AND CONCEPTS

In this section I present some of the relevant background material that can
contribute to a deeper understanding of both the methods used in this body of
work and the findings growing out of it. Because of the multidisciplinary
nature of the studies, the background information here is taken from several
different areas: health care research, cognitive science, education research,
and design practice/research.

CONCEPTS AND FRAMEWORKS FROM HEALTH
CARE RESEARCH

Much research and practical efforts have addressed the problem of the
evidence gap in clinical practice and policy. These initiatives come from a
variety of research vantage points and with different aims and scope.
Examples of some of these related areas are: evidence-based medicine
(EBM), medical decision making, knowledge translation, knowledge transfer,
knowledge exchange, research utilization, implementation, research
dissemination, diffusion of innovation, continuing education, continuing
professional development. There is a plethora of partly overlapping
terminology, conceptual frameworks and pragmatic strategies, from which no
solid consensus seems to have emerged of how to best describe or frame the
work. Criticism in recent years points to the observation that few of the
underpinning conceptual frameworks are explicitly theory-based.[95]

An in-depth description of this somewhat chaotic landscape is beyond the
scope of this thesis; reviews can be found that present them in more
detail.[96-98] Those included here illustrate some of the broader
developments in this area of work during the past two decades, as well as the
areas most relevant to my research and perspective.

Evidence-informed health care

Initially there was an implicit belief in the model of "passive diffusion" - that
strong evidence would filter down into practice and policy through journal
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publication and medical conferences.[99, 100] Evidence-based medicine
(EBM) emerged in the mid 90's, challenging the effectiveness of passive
dissemination and promoting a more active approach that quickly gained
support.[101] The ideas underlying EBM can be traced back to an a British
epidemiologist, Archie Cochrane, who in the early '70's drew attention to
disparities of treatment between different health care institutions and
emphasized the importance of supporting medical decision making with valid
evidence in order to raise the quality and equality of care. The EBM concept
emerged from a core group at McMaster University who proposed measures
that could be taken by health care professionals to more consciously integrate
updated findings from research in their clinical work.[102] Practicing
"evidence-based", according to Sackett in 1996, meant:

"The conscientious, explicit, and judicious use of current best

evidence in making decisions about the care of individual

patients."[103]

The original EBM model had two components: the integration of "individual
clinical expertise" with "the best available external clinical evidence from
systematic research." The five-step method (searching, selecting, appraising,
integrating and evaluating) is the foundation for training students and
professionals in EBM practice.

In recent years, the EBM framework has been extended to include not only
the best available evidence and clinicians' expertise, but also patients' values
and preferences. This reflects in part the movement in the last decade toward
patient centered care and shared decision making’.[31] Basic principles from
EBM have also been applied to fields in allied health care - e.g. physical
therapy - as well as to the broader areas of health system management,
guideline development and policy making. Proponents of EBM have
increasingly acknowledged the complex nature of health care decisions,
whether at the individual patient or national policy level. Decision-making is
seen as being influenced by contextual differences such as societal values and
priorities as well as local constraints and resources; it can therefore not be
"based" merely on evidence.[104] This has given rise to a broader term
"evidence-informed health care" and to broader research frameworks, which I
discuss briefly below.[105] Though I will occasionally continue to use the
abbreviation EBM in this thesis, the phrase "evidence-informed health care"
more accurately describes my current understanding of this concept.

7 The shared decision making perspective sees the patient as a potentially active co-participant in

decisions regarding their own treatment.
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EBM has not emerged as an explanatory model of what actually happens, but
rather represents an idealized version of what should happen for evidence to
cross over into practice or policy. The work of the Cochrane Collaboration is
aimed at enabling evidence-informed health care, in part by alleviating some
of the effort in searching for and appraising evidence through systematically
collecting, evaluating and synthesizing the evidence. My work is embedded
in the goals of this organization, and is a part of the efforts of researchers
with ties to this community to continue to enable evidence-informed health
care.

Criticism of EBM

The EBM “movement” and work carried out by Cochrane Collaboration is
not uncontroversial.[ 106-111] For instance, some health professionals feel
threatened by what they claim is “cookbook” medicine. This stance seems to
be based on a fear that evidence will be used to dictate rather than inform
decision-making and a threat to the physician’s autonomy. There are also
protests of a philosophical nature, against empiricism in medical practice (the
elevation of experimental evidence above traditional clinical thinking which
is characterized by a coupling an understanding of basic mechanisms of
disease with clinical experience). Critics remind also remind us that
philosophers and scientists have considered the basis of empiricism - theory-
free objective observation — impossible since the late 19™ century. Related to
this are concerns that knowledge from randomized control trials will
dominate, drowning out evidence from other kinds of studies, such as
observational studies, qualitative research or tacit knowledge from practice.
Others argue that quantitative data places too much emphasis on effect
(which in many reviews is found to be uncertain anyway) and would rather
have help understanding why an intervention did or didn’t work, or what the
local cost implications are. Objections are also made that it is problematic to
synthesize evidence and assume its relevance across geographical and
cultural borders.

Cochrane Collaboration as an organization and EBM as an ideal, on the other
hand, don’t represent static, un-reflected positions. Transparency of method,
for instance, is an explicit trait of the work of the Collaboration that
encourages and invites criticism to begin with, and “encouraging diversity” is
part of the ten basic principles.[112] The organization also attends directly or
indirectly to criticism about quality or epistemological dominance, for
instance by continuous development of their underlying methodology,
through systematic dialog with non-research groups (e.g. consumers) and
through more recent efforts to include qualitative research in Cochrane
Reviews. Cochrane Reviews avoid the cookbook label by publishing only the
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findings of the research, not recommendations based on these findings.
“Cookbook” criticism might also be responsible for the reframing of
“evidence-based” practice to “evidence-informed” practice in EBM literature
the last decade.

My own position

My own position on these issues is rather pragmatic — I have approached this
work much in the way I would approach other design work. For me, the
Cochrane Collaboration represents a “client” with a communication problem,
and I am exploring ways in which design can help with this problem. I can,
however, see valuable arguments on both sides of this debate. As a non-
medically trained citizen, I highly appreciate the kind of knowledge Cochrane
Reviews bring to the public discourse and to professional practice and policy
that otherwise might be dominated by out-of-date expert opinion or
misleading information from drug industries. However, as a designer |
understand that information cannot be viewed as objective and context-free.
For instance, even the understanding of something as seemingly objective
and stable as numbers is sensitive to context and subjective point of view, a
fact that these studies help illustrate. My position however, does lean toward
the evidence-informed standpoint, as [ maintain that this kind of scientific
evidence should be made widely available. As a patient, I have personally
experienced the empowerment of having knowledge about the evidence base
of a proposed treatment. I also believe in the general value of the
democratization of scientific information. My hope is to help the client move
towards this vision, albeit in ways that are informed by end-user perspectives.

Krippendorff suggests that design is a science of second-hand understanding
— that a designer’s area of expertise involves a highly focused sensitivity of
what artifacts mean to other people, rather than in a direct first-hand
understanding of an artifact itself or other subject matter.[15] This is a good
way of understanding the role I have had in these projects, trying to
accommodate and negotiate the experiences and feedback of others coming
from the different worlds of stakeholders, users and researchers. Initially this
might look like a neutral position, but as I have been working within
mandates from within the Cochrane Collaboration — seeking to improve the
use of their artifacts - my position has not been completely neutral. Some
implicit concepts have not been questioned by my work, such as whether or
not research results from Cochrane Reviews are desirable in the first place. I
assume an implicit motivation for these artifacts in clinical and policy
settings — indeed much of the EBM literature takes the inherent value of
evidence from randomized control trials for granted — whereas in real life,
that view is not uncontested (as discussed above).
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In the final section of this thesis, I reflect in much more detail on my role as
designer in these projects: how I experienced participating in this work and
what that might mean for ways we think about and talk about design as a
profession.

Need for a broader approach

Despite the developments EBM has undergone since its inception, the
underlying concept (as it is taught in EBM courses and workshops) remains
largely focused on improving the skills of the individual practitioner, an
approach that has perhaps not demonstrated huge success on its own.
Behavior of the individual is not easily isolated from the social and
organizational structures in which work is situated. Broader frameworks were
needed for bridging the research-practice gap than those focused only on
individual behavior. In 2004 Grol and Wensing outlined a number of
theories/models that illuminated factors needing to be considered in
improving diabetes care, relating to individuals, to social context, and to
organizational and economic context.[113]

Diffusion of innovation - an updated model

Also in 2004, Greenhalgh et al executed a comprehensive literature review of
a wide range of literature on the spread and sustainability of innovations in
health service delivery and organization.[114] It was based on the same
conviction that the research-practice gap needed a broader, multi-level
framework, and also that there were lessons to be learned in many other areas
of research, particularly those studying diffusion of innovation. Diffusion of
innovation is a theory developed by Everett Rogers that seeks to explain the
spread of new ideas, growing out of studies from the 50's in rural sociology
where researchers were trying to understand the spreading of agricultural
innovations among farmers (such as improved corn seeds).[115] Rogers'
work identified four main components that influenced spreading (the
innovation, the communication channels, time, and a social system) and five
stages of progression (awareness, persuasion, decision, implementation, and
adoption.)

Greenahlgh et al. identified and summarized evidence from 11 major research
traditions that had, largely independently of each other, addressed the issue of
diffusion, dissemination or sustainability of innovations. Most but not all
were related to health care.® The findings of the empirical studies they

¥ These included: rural sociology, medical sociology, communication studies, marketing and
economics, development studies, health promotion, evidence-based medicine and guidelines
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retrieved were grouped under seven categories or components, replacing
Rogers four original themes: 1) the innovation itself, 2) the adoption process,
3) communication and influence (including social networks,

opinion, leadership, and change agents), 4) the inner (organizational) context,
5) the outer (inter-organizational) context, 6) the
implementation/sustainability process, and 7) the linkage between these
components. The review authors identified attributes for each of the seven
categories that appeared to influence the uptake of new innovations in an
organizational context. For instance, the characteristics of the innovation
found to be important to uptake are:

* Relative advantage

¢ Compatibility

* Low complexity

¢ Trialability

* Observability

* Potential for reinvention

¢ Risk

¢ Task issues

* Nature of knowledge required (tacit/explicit)

* Technical support

Recommendations for future research from this review maintained that work
should not be restricted to a single level of analysis, but rather address
important interactions between different levels or components, for instance
interactions between the innovation and the adopter. The work in this thesis
is an example of such research as it involves investigating the interaction
between different components of the model: the innovation and the
(potential) adopter, and the linkage between producers and users.

Other knowledge translation frameworks

The diffusion of innovation framework is quite broad, covering a whole
range of new "things" - such as technological devices - as well as “new
knowledge" emerging from research. However, other frameworks deal more
specifically on the latter - knowledge from research - and its movement into
practice or policy. Not all of these other frameworks are based on an explicit
overarching theory, but nonetheless attempt to simplify and conceptualize a
complex landscape. See Table 1 for examples, though this is by no means an
exhaustive list. Targets differ; some are aimed at changing knowledge and
understanding, while others focus on the actual change of behavior.

implementation, organizational studies, knowledge-based approaches to innovation in
organizations, narrative organizational studies, and complexity and general systems theory.
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Table 1: Examples of conceptual frameworks of evidence production and use

Title Description

CIHR Model of Knowledge  The Canadian Institute of Health Research Knowledge Translation

Translation[116] proposed this model that is based on a cyclical concept of
research. Six points are identified within the cycle where
interactions, communications and partnerships that could
facilitate knowledge translation may occur (KT 1-6). These include
defining research questions/methods, conducting research,
publishing research, placing findings in context of other
knowledge, making decisions/taking action, influencing
subsequent research.

Knowledge to Action This framework by Graham et al is made up of two components -
process Framework 1) knowledge creation and 2) action - that each contains several
(KTA)[98] phases. Knowledge creation consists of knowledge inquiry,

knowledge synthesis and knowledge tools/products. The authors
indicate that the process is complex and dynamic, with no
absolute boundaries between the components or their phases.
The strength of this model is, as in the CIHR model, the inclusion
of the knowledge creation process, not just focus on the use.

Lomas’ policy decision- Lomas has sketched a framework for understanding the context

making framework.[33] of policy decision-making In this model, he has divided the
decision-making world into three domains: 1) the institutional
structure for decision-making, 2) values, and 3) information. The
information domain contains not only research based evidence,
but other things such as anecdotes, experiences, propaganda.
There are also many purveyors in addition to researchers (e.g.
think-tanks, interest groups, media). The strength of this model is
the recognition that "evidence" may hold many meanings for
different people and that decisions are not only influenced by
many different forms of information, but also by ideologies,
beliefs and interests.

Diffusion of Innovation This update of Roger’s original Diffusion of Innovation Framework
Framework (updated by was based on a meta-review of empirical research from 11
Greenhalgh et al, 2004) different research domains. It is a whole-systems model,

[114] comprised of seven components: 1) the innovation itself, 2) the

adoption process, 3) communication and influence (including
social networks, opinion, leadership, and change agents), 4) the
inner (organizational) context, 5) the outer (inter-organizational)
context, 6) the implementation/sustainability process, and 7) the
linkage between these components. It is described in more detail
above.
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Not useful for design work

None of these frameworks provided sets of specific concepts that I found
useful for planning or carrying out design work. They were not fine-grained
enough for supporting a detailed exploration of user experience of a
particular information-based artifact in order to improve its design.

Although the Diffusion of Innovation Framework came closest, with its list
of characteristics of the innovation that promote diffusion, most of these
characteristics were still too general to be useful to me. Since this framework
is covering all kinds of innovations (from “things” like corn seeds to
“knowledge” like health care evidence and guidelines), it also seems to suffer
from a lack of division between an innovation (e.g. a new treatment) and the
representation of this innovation (e.g. information about this treatment),
making it less suitable for my work.”

These frameworks, however, do share one important feature that is relevant:
they all indicate a gap or at least a distinction between two worlds -
production and use - and they all represent attempts to describe the
conceptual space where these two areas meet, link, interact or overlap. It is in
this conceptual space my work takes place.

A schematic illustration of my work

The description of these meeting points is for the most part rather vague in
the frameworks I examined above; concepts such as “transformation” (KTA)
or “contextualization” (CIHR) of knowledge are employed. The revised
Diffusion of Innovation theory again goes the furthest by including “linkage”
between the areas of production and use as an independent component with
its own set of characteristics, not just a kind of magical movement
represented by arrows. Linkage in the development stage of an innovation is
characterized in the following way:

“Linkage at development stage: If the innovation is centrally
developed (e.g. in a research centre), it is more likely to be widely
and successfully adopted if the developers or their agents are linked
with potential users at the development stage in order to capture and
incorporate the user perspective (strong indirect evidence[l117]).
Such linkage should aim not merely for ‘specification’ but for a
shared and organic (developing, adaptive) understanding of the
meaning and value of the innovation-in-use, and should also work

® Ancker found a similar weakness in risk communication and decision models underlying
patient information. (Ancker, J. Interactive graphics for communicating health risks. 2009. PhD
thesis. Department of Biomedical Informatics, Columbia University. New York. 2009)
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towards shared language for describing the innovation and its
impact.”

Some of the authors of the various frameworks point out that touchpoints
between these two the areas of production and use are not static but happen
over time. They also stress the importance of collaboration between the world
of research and the world of use. The KTA model illustrates specific six
specific points of contact where this kind of collaboration (and hence
knowledge translation) can take place. One of these contact points is the
published information artifact (KT3). This is the link between worlds that is
relevant to our work. (See below, Figure 3.)

Publications

Publishingin

plain language
and accessible
formats

Defining research Conducting
question and research
methods (participatory)

v v

Researchers KT Questions K2 Research Global
Knowledge > & Findings | Knowledge
Users Methods

weeonnnn. Influencing subsequent rounds of Placing research findings in the context _._................J....)
research based on the impacts of of other knowledge and
knowledge use sociocultural norms

KT-6 e\ > KT-4

Contextualization of
Knowledge

Making decisions
KT-5 € and taking action

Application of informed by research findings

Knowledge

Figure 3. The CHIR Model of Knowledge Translation [116]

But how can we conceptualize this kind of contact point in more detail? And
more importantly, how can we conceptualize this point of contact in such a
way that is useful in a design process? The figure below is such my own
representation of the information artifact as a point of contact, or a link,
between the research world and the practice world. It is inspired by the work
of Ancker and Kaufman, who conceptualized findings from a review of
health care literacy research by constructing a triangle of three interdependent
components — information provider (e.g. health care professionals),
information artifacts and patients. Their diagram emphasized the distributed
nature of knowledge related to patient health literacy.
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I started with this triangle to represent the “use” side of health care evidence
(left half of Figure 4), and added a second triangle to represent the
“production” world, with the information artifact as a shared object in both
worlds. Although the “production” triangle (the research world) is not based
on a review of literature, it was a logical extension of Ancker and Kaufman’s
findings and provided me with a conceptual illustration of the actual
pragmatic structure of the projects I was working on.
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Figure 4: Information artifact as a point of contact between the world of practice and the world

of research production.

This figure illustrates the dual role that information artifacts may play as they
straddle both worlds, in effect acting as a link or point of contact or
collaboration arena between the world of use and the world of production. It
also illustrates the importance of collecting feedback from actors from both
sides to "get it right" — to create information artifacts that are feasible,
acceptable and carry meaning in both contexts. This feedback collection
process may also serve to create shared understandings and language between
these two worlds, as called for in Greenhalgh’s linkage description above.
By studying this micro space, it may be possible - through collaborative
efforts to improve shared artifacts - to develop both solutions and shareable
knowledge that serve to negotiate and resolve conflicting sets of needs. This
work might help to “bridge” a part of the gap or at least contribute to a
somewhat better understanding of aspects of this gap.
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THEORIES AND CONCEPTS FROM COGNITIVE
SCIENCE

If I were reporting on the design of a hammer, I might include a section on
the ergonomics of the human body as related to holding a heavy object, or the
compatibility of wood or plastic to being modeled to fit the grip of the human
hand. But evidence is a knowledge tool for use in cognitive rather than
physical activity. Therefore I am including a section here that describes some
of the cognitive issues that I find important in understanding people’s use of
such knowledge tools.

In many studies of the translation of research into practice or policy in health
care focus, the focus is exclusively on one type of cognitive activity: decision
making. However, my work is looking at the multiple stages of cognitive
activity that occur before decision-making: acquiring and assessing the
evidence (the "searching" and "appraisal" phases according to the EBM five-
step model). Concepts from cognitive science can help illuminate the nature
of knowledge and knowledge acquisition that will be relevant to
understanding my work.

Distributed cognition

Cognitive science is a multidisciplinary domain of study of both the basic
aspects of cognition (e.g. attention, memory, comprehension, language
acquisition) and the development and evaluation of cognitive artifacts
(human made materials, devices and systems designed to extend people’s
knowledge and cognitive skills). For this reason, it has close ties to both
educational research and the Human Computer Interaction domain (described
below).[118] Research of cognitive phenomena seems to spring from two
vantage points that lie back to back, like two sides of a coin. On the one
hand, researchers are looking inward to the processes and structures of the
mind and the knowledge and skills of the individual; on the other hand
studies focus outward towards the nature of tools and contexts of the external
world. The richness of this field comes from the basic recognition that these
two domains are not operating in isolation but are closely entwined and
interacting with each other.[118] This perspective grows out of the theory of
distributed cognition.

The concept that cognition is distributed is relatively new. Study of cognition
began in the late 1950’s with a focus on thought and mental states, growing
out of recognition of the limitations of behaviorism, where the analysis of
observable behavior was thought to be empirically superior to invisible
mental processes such as thinking. The “computer as a metaphor” had an
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important influence on the development of the theory of symbolic
information processing, which has been the dominant conceptualization of
cognition from the late 60’s until recently. Early research included laboratory
experiments examining the nature of basic mental processes such as
perception, attention, memory and problem solving. Newell and Simon
pioneered in the area of problem solving and introduced the methods of
think-aloud protocol and protocol analysis to capture inner mental processes
not otherwise revealed to an observer.[119, 120] In the 70’s there was a shift
of approach from basic research in the lab to more complex real-life studies,
as scientists began to acknowledge the important role of context.[121, 122]
This move was led by an investigation into the nature of problem-solving
expertise in rich real-world settings such as workplaces and classrooms. In
recent years, the theory of symbolic information processing — which views
cognition as a property of the single individual — has increasingly given way
to the concept of cognition as being distributed across groups, tools and
cultures: distributed cognition.[123] This concept was pioneer by Hutchins,
who provided a rich description of a navy navigation team in Cognition in the
Wild.[124] The finely tuned interaction between socially organized groups of
individuals, tools and information in that navigational environment - working
seamlessly to continuously update the location of the ship and adjust it’s
course - illustrated how inseparable the properties of the minds, cognitive
artifacts, and the environment were in performing complex tasks.

Properties of knowledge

Knowledge is not the same as kind of thing as a package of seeds or a new
drug — it has unique characteristics that influence its diffusion, uptake,
storage and use. The most basic difference between knowledge and
innovations such as corn seeds is that knowledge is not a ‘thing’'’. Earlier
concepts of learning conceptualized knowledge as facts to be transported
with from teachers to students.[125] However, it is now widely accepted that
knowledge cannot be transported in this packaged fashion. The individual
learner, based on what he already knows or believes, reconstructs new
knowledge.[125, 126] Research about how people learn has shown that
learning is accomplished when one is able to connect the new information
with what one already knows, building on previously stored background
knowledge and concepts. Research also shows that learning is enhanced

' The 'diffusion of innovation' framework mentioned earlier didn’t make this differentiation. It
built on studies that were looking at the uptake of all kinds of innovations, from new corn seeds

to technical devices to medical guidelines.
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when educators pay attention to the incomplete understanding that learners
bring with them and start from there.[127]

Knowledge types and structures

Representations reflect states of knowledge. A cognitive representation
“refers to a correspondence between a mental state and objects out in the
physical world”.[118] Representations can also be external, for instance texts,
numbers, pictures, diagrams, maps, globes, etc. Some examples of different
representations of the same content are: 10 per 1000, 10%, 0.10, “one out of
ten”, 1/10, or a picture with 10 squares, the first of which is colored green
and the remaining nine colored black, (or this text you are reading that is
describing that picture).

Complex tasks can often be made simpler by altering external
representations, which in turn changes the nature of the task and alleviates
cognitive load. Cognitive load refers to the mental effort a person needs to
exert to complete a cognitive task. For instance, adding up multiple-digit
numbers that are written horizontally in a row is a cognitively taxing task.
Altering the representation by lining up the digits vertically changes the task
so that the numbers are easier to add. Representations can be changed to be
more compatible with the cognitive challenges related to a particular type of
user, task or context. A representation that is suitable for one context (such as
reading a sign as you enter a subway station) may not be suitable for a similar
task in a different context (reading the same sign as you drive at high speed
down a highway). Representations may have effects, for instance how
different representations of the same content can influence efficiency, task
difficulty and behavior.

Propositions are a form of cognitive representation that captures the gist of
an idea — the meaning — as opposed to the exact details.[118] Propositions are
a central concept in theories of comprehension. Conceptual structures such as
schemata can be thought of as having “slots” for propositions. This helps
explain why experts in a domain may appropriate new knowledge more
readily than non-experts: they already have a ‘slot’ in place for the new
information in a well-developed conceptual structure.

Humans are thought to be organizing knowledge in mental structures called
schemata.[118] These are structures for representing concepts in categories
(such as animals, types of transportation or font families). Other types of
conceptual structures are mental models, such as an explanatory set of ideas
about how the solar system works. Information may be placed in the wrong
schema, for instance placing the sun in the category of "planets" instead of
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"stars". Or the conceptual structures themselves may have faults, such as the
idea that the earth is in the center of the solar system and that the sun
revolves around it. The organization of information into conceptual
frameworks allows for greater "transfer" - helping a person apply the
acquired knowledge to new situations.[127]

Novices and experts - differences that make a difference

In cognitive science, a better understanding of how we use and acquire
knowledge is often gained through studies exploring the differences between
experts and novices in different domains. Through this work, several general
characteristics of experts (independent of domain) have been established. To
begin with, an expert typically has a both a larger factual base and a better
understanding of these facts and ideas through well-developed conceptual
frameworks within his field, such as schemata or mental models. Experts’
command of these frameworks also facilitates their understanding and
appropriation of new information - they have 'slots' in which to place new
propositions (information) and a better ability to see patterns, relationships or
discrepancies not apparent to novices. This helps them more quickly identify
and remember relevant information. Hence, complex events cause less
cognitive load and strain on their attention. Experts are also good at
retrieving knowledge relevant to a particular task, through an understanding
of the conditions in which the knowledge is useful. Experts have also been
shown to monitor their own understanding carefully, taking notice of whether
new information was consistent with what they already know, and what
analogies could be drawn that would help their understanding. These are
meta-cognitive skills. Additionally, experts have a gist (vs. verbatim)
processing preference.[125, 127-129] Experts and non-experts have therefore
very different perceptions of and relations to the same information. For this
reason, experts are not likely to be the optimal source of input on how to
design a knowledge-related product for use by non-experts.

In the discussion I draw on some of these concepts to illuminate the findings
from the four studies.

THEORY AND CONCEPTS FROM DESIGN

A third area providing useful background knowledge about underlying
concepts in this work is the domain of design practice. I have already
discussed the nature of design inquiry in the beginning of this thesis. Below
is a description of the characteristics of design processes and an introduction
to the concept of user experience.
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What characterizes design processes?

As mentioned earlier, one basic characteristic of design is that it involves
creating things that don't yet exist. This differs from working with things that
already exist, although design may also involve doing that a greater or lesser
degree. As pointed out earlier, several scholars - Lawson, Schon, Cross,
Gedenryd, - have described design practice as a process of interactive (or
reflective) inquiry: creating a solution based on what we know (and what we
think the problems are), trying out that solution (either as a sketch for the
designers own use or as a prototype to be tried out by typical users), learning
from responses to these trials about what works or what doesn't, adjusting the
solution (or re-evaluating the problem) and repeating the process.[7-10]

Design inquiry differs from a linear think-plan-act model of problem solving
where a problem is stated, an analysis undertaken and a solution executed and
evaluated. In design inquiry, a problem may not be understood properly to
begin and might therefore be stated tentatively or vaguely. In trying out
solutions, the nature of the problem becomes clearer, and can be refined.
Many partial solutions may be tried out, and incrementally one arrives at a
result. This can entail adjustment underway as to the definition of the
problem. Schon stresses the activity of problem setting as characteristic to the
nature of design - designers may reframe a problem to fit a solution they
know they can produce. Cross points out that designers seem to start out by
challenging “givens” or restraints in an assignment, even if these seem
relatively straightforward. Goel and Pirolli argue that design problem spaces
are unique from non-design problem solving tasks.[6]

The principles of reflective or interactive inquiry are typical of pragmatic
design methods. These designerly processes can be useful, not only for
developing solutions, but to check underway that our understanding of the
problems is correct. We can make sure we are aiming at the right targets to
begin with, not just testing the quality of the arrows. I have introduced
cyclical reflective methods into these projects as a designerly way of
improving the information artifacts we were concerned with.

User-centered design and participatory design

As stated earlier, the underlying values and methodology of this work is
grounded in a user-centered design approach. Preece et al suggest that this
approach builds on five principles: 1) User’s tasks and goals are the driving
force behind the development, 2) User’s behaviour and context of use are
studied and the system is designed to support them, 3) Users’ characteristics
are captured and designed for, 4) Users are consulted throughout
development from earliest phases to the latest and their input is seriously
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taken into account, and 5) All design decisions are taken within the context of
the users, their work, and their environment.[130]

These projects all involved collecting feedback and input from a large group
of people, both end-users and stakeholders, to improve information systems.
This extensive collection of feedback and the degree to which it informed the
design results can be seen as bordering on participatory design - an approach
to systems design that actively involves users or other stakeholders in the
making processes. In participatory design, however, users and stakeholders
normally partake more extensively in the decision making, rather than just
providing input for designers. Nevertheless, there are comparable underlying
motivations. In Scandinavia participatory design has its roots from workplace
democracy projects in the 70’s.[131] The socio-technical approach stresses
that all stakeholders share a common interest in a well-functioning
workplace, and aims to balance both social/cultural and technical systems in
consideration of the organization as a whole. The critical approach, however,
emphasizes the uneven distribution of power among differing groups of
stakeholders and collaborators, giving the work a more political slant where
researchers often have the role of supporting the weaker factions.[132]
Bratteteig writes:

“User participation is a characteristic of the Scandinavian
approach. Moreover, user participation and participatory design
seem to be conceived differently in Scandinavia than many other
places, emphasizing that users are co-designers and that systems
development is an organizational, technical, and human change
process. User participation will improve the knowledge upon which
systems are built and enable people to develop realistic
expectations, thus reducing resistance to change. In addition, user
participation aims to increase workplace democracy by giving the
members of an organization the right to participate in decisions that
are likely to affect their work — a view that is shared by the critical
and socio-technical traditions. ”[132]

This work has philosophical traces of both the socio-technical and critical
approaches, but is not explicitly defined within either of these traditions. As
we were looking at small parts of larger information systems in laboratory-
like test settings, exploration of the social cultures and contexts of the work
affected by the artifacts we developed were not possible within the
boundaries of this work. And, although we were dedicated to bringing in the
voices of end-users into development as in the critical tradition, this view is —
in principle - not in conflict with explicit values in the Cochrane

49



UNDERLYING THEORIES, FRAMEWORKS AND CONCEPTS

Collaboration. What has been previously lacking in the Collaboration is a
well-informed and collectively accepted understanding of the consequences
of taking the end-user perspective seriously (although under recent changes
in leadership this issue has been given increased priority).

Usability

End-user orientation has become almost synonymous with emphasis on
“usability”, a concept that has grown out of the fields of human factors and
human-computer interaction. Human factors concentrates on ergonomics -
the science of understanding the properties of human capabilities, both
physical and cognitive, largely in human-machine contexts. Human-computer
interaction (HCI) is a related field, but with an exclusive focus on people
working with computers. HCI has traditionally focused on studying the
instrumental uses of products as they are related to work-tasks, and has been
traditionally dominated by the study of usability.

An ISO definition of usability is:
"Extent to which a product can be used by specified users to achieve
specified goals with effectiveness, efficiency and satisfaction in a
specified context of use."[133]

Jacob Nielsen defines usability through five quality components:[134]

*  Learnability: How easy is it for users to accomplish basic tasks the
first time they encounter the design?

* Efficiency: Once users have learned the design, how quickly can
they perform tasks?

*  Memorability: When users return to the design after a period of not
using it, how easily can they reestablish proficiency?

e Errors: How many errors do users make, how severe are these
errors, and how easily can they recover from the errors?

*  Satisfaction: How pleasant is it to use the design?

Nielsen maintains that there are many other key attributes, such as “utility”
which he regards as equally important as usability.

Usability is a powerful concept, particularly because there are aspects of it
that can be precisely measured: number of tasks successfully completed, time
spent and number of errors. It is well suited to evaluation of products or
systems created for well-defined and easily measurable tasks, such as using a
new electronic device successfully or making an online purchase.
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However, testing for usability may place a rather narrow focus on
instrumental functionality and doesn’t capture as easily other aspects of using
an artifact, such as being aware of it or trusting it.

User experience

User experience is a relatively recent concept growing out of the research and
practice domains of HCI and interaction design. It has emerged largely as a
reaction to the narrow focus on "mere" usability in these domains. I chose to
focus on user experience for the same reason — because it potentially covers a
broader range of issues than usability alone. There is no current consensus on
the definition of user experience, what its components are, or how to best
measure it,[ 135] although some maintain that it is more about what a system
or product feels like.[130] There is also disagreement about how it relates to
usability - whether they are parallel constructs or whether usability is a sub-
component of user experience. However, there seems to be agreement that
user experience encompasses at least some of the non-instrumental uses and
emotional dimensions of humans' interaction with a product.

Here is a selection of some of the definitions that have been proposed:
User experience may be:

“All the aspects of how people use an interactive product: the way it
feels in their hands, how well they understand how it works, how
they feel about it while they 're using it, how well it serves their
purposes, and how well it fits into the entire context in which they
are using it.”’[136]

"... all aspects of the end-user's interaction with the company, its
services, and its products."[137]

"...a consequence of a user’s internal state (predispositions,
expectations, needs, motivation, mood, etc.), the characteristics of
the designed system (e.g. complexity, purpose, usability,
functionality, etc.) and the context (or the environment) within which
the interaction occurs (e.g. organisational/social setting,
meaningfulness of the activity, voluntariness of use, etc.)"[138]

As a designer with a background in corporate identity, I find much value in
the second definition (from Nielsen Norman Group). It acknowledges that
user experience is influenced through multiple points of contact with an
organization, not just through interaction with one product.
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There are also qualities in the third definition (from Hassenzahl &
Tractinsky) that are important in the context of this work. They call particular
attention to the interrelation between user, product/system and
context/environment, reminiscent of the basic concept described earlier that
cognition is distributed, not just an internally determined process. In my
work, however, I could not begin to separately test all three of these
dimensions (user, artifact, and context). I needed a highly pragmatic
framework that could lend itself to uncovering aspects of user experience
related specifically to improving the design of the artifact, and that could be
combined with (relatively rapid) prototyping.

User experience frameworks

Forlizzi and Batterbee group theories and models of experience into three
basic categories: product-centered, user-centered and interaction-
centered.[139] The first tend to often be checklists or guidelines about how to
develop products in order to support desired experiences. The second are
approaches that aim to help designers and developers better understand the
users of their products. The third has a focus on the interactions between
product and user. Their framework defines three different kinds of individual
interactions with a product — fluent (automatic, well-learned), cognitive
(focus on product at hand), and expressive (forming a relationship to a
product) — that result in three different kinds of experiences: “experience”,
“an experience” and “co-experience”. Co-experience is about user experience
in social contexts, created or shared with other people.

Another dimension of user experience is time. Karapanos et al describe a
framework based on their empirical research following new users’
experiences of acquiring an iPhone.[140] They collected data over four
weeks, resulting in a conceptualization of three distinct phases: orientation to
the product, incorporation of the product into daily routines and identification
with the product. They also found that users’ concerns shifted across these
phases, for instance from effective use to meaningful use, driven largely by
three main forces: familiarity, functional dependency and emotional
attachment. They also promoted three directions for practice: designing for
meaningful mediation, designing for daily rituals and designing for the self.

Although this work is interesting in drawing up a larger macro perspective of
user experience, [ didn’t find it suitable for the kind of micro-studies we were
undertaking. What I was looking for was a set of concepts, like Nielson’s list
of usability components, but one that covering a wider scope of issues and
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that was relevant for exploring and evaluating users’ experiences of specific
information artifacts.

From my earlier work in a design company, I was familiar a framework by
Peter Morville, a tool for exploring user experience in an information design
context that he calls the ‘honeycomb’.[141] This concept, emerging from his
own practice-based work with users, consists of seven different facets of user
experience: findability, accessibility, usability, usefulness, credibility,
desirability, and value. Since the honeycomb has emerged from design
practice rather than formal research, there is no literature describing it (aside
from the definitions on Morville’s website, accompanied by comments by
many readers). [ wrote to Morville to ask about how the framework evolved,
and received this brief description in reply:
“As far as I can recall, the origin of my thinking on this topic runs
back to a talk by Terry Swack in 2000...
http://argus-acia.com/strange_connections/strange007.html
...in which she talked about the importance of usefulness and
usability.
Soon after, I started hearing the phrase “useful, usable, and
desirable” coming from the experience design community.
Then, around 2002, I realized that “findability” described my
passion...
http://semanticstudios.com/publications/semantics/000007.php
...and in 2004, I really started to feel that the term “usability” was
being used too broadly, that there was a need to define usability as
Jjust one important quality of “user experience” and the honeycomb
was a way to highlight several other qualities”.

I chose Morville’s model as my starting point for exploring user experience
in these studies, since it provided a conceptual framework that was suitable to
the design work I was carrying out: it combined the main facets of usability
with some of the more emotional aspects of user experience and the key issue
of usefulness. My earlier experience with the concepts in this framework was
that they lend themselves well to discovery of compatibility issues between
user and product that feed easily into the ensuing practical work of improving
the design. I elaborate more on how I used the honeycomb model in the
Methods section.

Defining user experience — a work in progress

Since my studies were carried out, further discussion about how to define
user experience has taken place. In a paper summing up the relations between
usability and user experience to new ISO standards, Bevan writes that facets
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of user experience dealing with usability, such as efficiency, effectiveness, or
safety, are typical of those that concern organizations because they often
impact profitability.[ 142, 143] User experience goals, on the other hand, are
the product seen from the inside out — from the users perspective. They focus
typically on dimensions of satisfaction, fun and pleasure. Bevan summarizes
these two different categories of goals (pragmatic and hedonic):
“The pragmatic user goals are:
* Acceptable perceived experience of use (pragmatic aspects
including efficiency).
* Acceptable perceived results of use (including effectiveness).
* Acceptable perceived consequences of use (including safety).
Hassenzahl identifies three hedonic goals[144]
¢ Stimulation (i.e. personal growth, an increase of knowledge and
skills).
* Identification (i.e. self-expression, interaction with relevant
others).
* Evocation (i.e. self-maintenance, memories).
To these I would add:
* Pleasurable emotional reactions to the product (Norman’s visceral
category[145]).”

SUMMING UP BACKGROUND

This thesis draws on several different domains of research, practice and
theory: EBM provided the motivational background for initiating the projects
and the context for implementing results; methods from design practice and
inquiry influenced the design of the studies as well as the framing of
questions asked; some areas of cognitive science were drawn upon to help
analyze and understand the findings.
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One of the central underlying aims of this work as a whole was to explore
how a design approach could help facilitate evidence-informed
practice/policy making, both through development of practical useful
“things”" and through the knowledge that emerged while developing these
artifacts. Therefore, this work had both a pragmatic and a research
dimension.

The pragmatic goal was to design or improve information artifacts that might
more effectively support the dissemination of summarized evidence from
systematic reviews. Our team wanted not only to improve the specific
artifacts in a reliable user-centered way. We also needed to produce
transparent documentation of the design proposals that would help convince
stakeholders, who are largely researchers, of the quality of our results. This
provided an added incentive for organizing the pragmatic design work as a
set of research studies.

The research-oriented goal was to produce knowledge about these things —
their characteristics, the processes used to develop them, knowledge about
both users and producers - that was relevant to the designs and the design
processes. Our team wanted to extract and communicate findings that could
be relevant to others developing similar information artifacts, such authors or
publishers of tables, summaries, other documents or web sites with evidence-
related content. I also wanted to communicate my reflections of participating
as designer in this work back into the design research community.

The four research studies were therefore designed to support both the
pragmatic and research goals — to design particular artifacts and to gain
design knowledge through that work which could be transferable to those
classes of artifacts.

" T use the words “artifact”, “thing” and “product” intermittently throughout this text.
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Figure 5. Alternative cycles of development and evaluation/feedback.

A large part of what is meant by “design approach” in this work involved
choice of methods. The progression of both the Summary of Findings and
SUPPORT projects (articles 2, 3 and 4) was reminiscent of a typical of
design project, where alternating cycles of prototyping and evaluating were
repeated until an acceptable solution was reached (see Figure 5).

OVERVIEW OF METHODS USED IN EACH STUDY

This overview is to give the reader a snapshot what methods were used in
each study. More information can be found in the individual articles
concerning issues such as recruitment, choice of outcome measures, how
methods were combined, etc.

1) The Cochrane Library study

Pragmatic goal: to evaluate the Cochrane Library web site and make
recommendations of how to improve the design of that particular site.
Research goal: to generate findings about barriers and facilitators of use that
were transferable to other sites with similar kinds of content.

To achieve both these ends, we explored professionals’ user experience of the
Cochrane Library (how they found, used and perceived the Library and its
content) through a series of user tests.

Method Nr of participants Participant description

User testing 32 Health professionals
Video recorded

2 Summary of Findings Development study

Pragmatic goal: to design a template for a table that presented the main
outcomes from Cochrane Reviews (Summary of Findings Table - SoF) for
use by health professionals.
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Research goal: to explore the challenges involved in creating presentations of
condensed statistical data from systematic reviews for use by health
professionals.

To achieve this we carried out several cycles of the following work: collected
and analyzing structured feedback from both users and stakeholders, held
workshops to discuss interpretations of problems uncovered through
feedback, generated ideas and designed new prototypes.

Method Nr of participants Participant description
Brainstorming 4 Core team of researchers
Workshop (w/backgrounds in epidemiology,

anthropology, journalism, design)

User testing 21 Health professionals (from Norway

Audio recorded and England)

Stakeholder Feedback 52 Stakeholders in the Cochrane
Collaboration

Graphic design work 1 Carried out by myself

3  Summary of Findings Evaluation study

Research goal: The aim of this study was to measure whether the SoF Table
we developed actually facilitated evidence-informed health care by creating
easier access to the main findings within a Cochrane Review. We evaluated
this by carrying out two small randomized control trials, comparing a
systematic review with a SoF Table to a systematic review without a SoF
Table, measuring user satisfaction, correct comprehension and time spent
finding key messages.

Method Nr of participants Participant description
Randomized Trial I: 72 Health professionals
controlled trial attending EBM workshop
Trial II: 33 Cochrane Entities
Meeting participants

4 SUPPORT Summary Development

Pragmatic goal: to develop a template for short summaries of existing
systematic reviews, tailored for use by policy makers in low and middle-
income countries.
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Research goal: to explore the challenges involved in tailored summaries of
systematic reviews for use by health policy makers in low and middle-
income countries.

To achieve this we designed a prototype, collected and analyzing structured
feedback from both users and stakeholders, held workshops and phone
conferences to discuss interpretations of problems uncovered through
feedback, generated ideas and designed a new prototype. We triangulated
results with follow-up questions to original user participants.

Method Nr of participants Participant description

Brainstorming Workshop 3 Core team of researchers
(w/backgrounds in epidemiology,
anthropology and design)

User testing 18 Policy makers from low and

Audio recorded + 3 pilot tests middle-income countries
(Argentina, Colombia, Uganda,
South Africa, China)

Pilot tests: health care development
aid advisors (Norway)

Follow-up feedback 13 User test participants
(Argentina, Colombia, South
Africa, China and Norway)

Graphic design work 1 Carried out by myself

DESCRIPTIONS OF METHODS USED FOR DATA
COLLECTION AND ANALYSIS

Below is a general description of each type of data collection and analysis in
more depth than was appropriate in the article texts. For information about
selection and recruitment of participants, see each individual article.

User testing and think-aloud protocol

User testing (or usability testing) is a method of formative evaluation “with
the goal of leaning about the design to improve its next iteration” where
products are tested with actual users, as opposed to by developers or
experts.[146] It can be described as “an applied form of experimentation used
by developers to test whether the product they develop is usable by the
intended user population to achieve their tasks™.[130] User testing is carried
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out in a controlled laboratory-like setting and is usually scenario based.
Common outcome measures are performance (efficiency), errors
(effectiveness), recall and user satisfaction. Although often designed to
provide both quantifiable findings (e.g. time to complete task, number of
errors) as well as qualitative data, user tests are time consuming and usually
too underpowered to provide robust statistical results. User testing is
commonly employed during the development of web sites and interactive
systems to help answer the question: “Does this particular design function as
intended?” as well as to indicate what areas need improvement.[130, 147]
The most common techniques for carrying out user testing are eye-tracking'>
and think-aloud technique. As we used the latter, I describe it here in more
detail. Think-aloud technique is a form of observation that includes not just
watching what the test person does, but encouraging them to articulate their
thoughts - what they are looking at, thinking, doing, and feeling - while they
are performing a task and capturing that speech through audio (and
sometimes video) recording.[120, 147] When observing test participants
using web sites, there is a rich wealth of other information that can be
captured in combination with speech from thinking aloud: the actions or
behavior of the user (such as use of mouse and keyboard), the reactions of the
computer hardware and systems, and the “behaviour” of the website.
However, when test participants are using paper prototypes (as in two of our
studies) the data is not as rich. The paper artifact is static and not talking
back, and the users’ external, visible behavior involves mostly only page
turning and eye movement. This placed an extra challenge on us to try to
capture the internal activity accurately through the think-aloud verbalization.

Qualitative test design

Our test method was closely modeled after usability testing, i.e. controlled
and recorded test setting, individual test persons, test moderators and
observers, based on a semi-structured interview guide. However, our tests
differed somewhat from traditional usability testing in that we placed most
emphasis on the qualitative data that was captured through the think-aloud
technique for reasons described in more detail below.

First, although we made important notes regarding quantifiable things such as
time and errors, we not as concerned with counting/measuring these events as

"2 Eye tracking is a technology that can record eye-movement, so that observers can watch and
analyze it. But this is an expensive technology not widely available, and in these studies this was

prohibitive.

59



METHODS

we were in noting that they occurred and exploring the participants’
subjective experience of them. The primary focus of the user tests (reflected
in the research questions) was not just to see if the design of the artifacts
“worked”; we were equally or more interested in the problem of why or why
not, and the participant’s own perceptions that would otherwise be hidden
from us. For this reason, we emphasized the qualitative dimensions of user
testing in our test design and employed methods of qualitative data collection
and analysis.[148] (For an understanding of some of the quantitative
measurement challenges regarding user experience, see Proceedings of the
International Workshop on Meaningful Measures 2008.)[149]

Second, although we had a preconception of how we thought health
professionals and policy makers might use these artifacts or why they might
find them useful, we weren’t completely certain that they shared our point of
view. For that reason, an open, semi-structured, exploratory and qualitative
test design was more appropriate rather than a rigid predefined set of highly
structured tasks with measurable quantifiable outcomes. In this way the tests
were designed so that the participant’s idea of what was important and what
entailed “use” could more readily come to the foreground.

Finally, with the exception of the Cochrane Library study, our artifacts were
static paper documents. For this reason, “efficient use” or “number of errors”
could not be captured by observation in the way that is possible when testing
a web site where participants’ mistakes are often clearly visible on the screen.
For the Summary of Findings Table, we instead conducted randomized trials
to measure efficacy of the paper artifacts, which is a study design much more
suitable for measuring effect.

User experience framework

Our method differed in another way from traditional usability testing, in that
we wanted to explore a broader (or possibly a more fine-grained) set of
constructs than those that are commonly used to define usability. For this
reason I chose to employ a user experience framework.
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useful

usable

findable accessible

Figure 6: Morville’s honeycomb of user experience

As explained in the background, there is no consensus on one preferred
framework of user experience. I chose Morville’s seven-faceted honeycomb"
diagram as a starting point, because it combined usability with usefulness and
additional dimensions of user experience that were relevant to use of
evidence (such as “credibility”):

Findability: can users locate what they are looking for?

Accessibility: are there physical barriers to actually gaining access, also for
people with handicaps?

Usability: how easy and satisfying is this product to use?

Usefulness: does this product have practical value for this user?
Credibility: is it trustworthy?

Desirability: is it something the user wants? Has a positive emotional
response to?

Value: does this product advance the mission of the organization behind it?

In these studies I chose not to address ‘accessibility’, as this is a specialized
type of inquiry more readily captured using other methods than user

" The term honeycomb indicates that the set of terms are loosely connected but without any
hierarchical order
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testing.[150] I also reframed ‘Value’ as meaning “value for the user’, not for
the producer of the information.

These facets functioned as a thematic starting point for the data collection. I
used the six facets as a basis for developing the interview guides for user
testing, creating questions and tasks designed to address each individual
facet. (We also used these six facets a basis for coding the transcriptions; see
the analysis description below for a more detailed description and discussion
of this.)

Interview guide

The interview guides were divided into three sections: 1) background
information of the participant, 2) task scenarios (both pre-defined and open-
ended) and 3) overall evaluation. Tests ended with a few questions about the
testing and how it might be improved. An example of one of the interview
guides is included in the appendix.

Task and content relevance is a critical factor in achieving reliable feedback,
so we made efforts in each study to tailor the task content to the individual
participant. In the Cochrane Library study, we gathered information about
participant’s particular professional interests by telephone interview prior to
testing, and framed tasks around those topics. In the SoF study, the table we
tested was taken from a systematic review of relatively universal interest (the
effect of compression stocking on long airplane flights). In the SUPPORT
studies the participants chose one summary from a set of four that covered
different topics that could be of general interest to health policy making in
low and middle-income countries. Some examples of questions and tasks
from the interview guides follow below.

Examples from the Cochrane Library study:
“Find the Cochrane Library from your home page”.

“Explore this web site and see if you find information here you feel is
relevant for you. Use as much time as you normally would. Remember to tell
us what you’re looking at, what you’re looking for, what you are thinking.”

“You want to keep updated on a particular topic — interventions for
preventing drug abuse — so you want to look through all the new Cochrane
Reviews relevant to this. How do you find out if there are any new reviews
on this topic?” (task tailored to psychologist with specialization in substance
abuse).
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Examples from the Summary of Findings study:

“Now I’d like you to go through each part of the table, every element, and
describe what your understanding of it is. (Show explanation sheet, that they
can use it if they want.) Start up here at the top, read aloud and just tell me if
things are clear to you or unclear, or if there is anything missing you might be
looking for....”

“To the degree you can “like” a table, did you like this table or not like it?
If you could change it in any way (content, language, or formatting) what
would you change?”

Examples from the SUPPORT summary study:

“You’ve just had a brief look at this report. Based on this, could you say
anything about your impression of the credibility of this report? Do you think
you would trust this information? Why, why not?”

“Do you think this report was generally easy or generally difficult to
understand? Explain...”

“Would this report would be useful for you if you were going to make a
decision about health care policy on this topic?”

Observation

Observation can take place at different levels of participation: complete
participation, more marginal participation, observers who also participate and
people who observe from the outside without participation.[ 130] In our user
tests we had two kinds of observers: test facilitators who participated
somewhat and note takers who participated marginally (passively) or not at
all, depending on where they were sitting. The test facilitator had a complex
set of responsibilities - guiding the participant through the tasks, posing
questions, prompting in periods of silence, confusion, or reluctance to
verbalize, watching the time — in addition to listening and observing. Since it
is difficult to observe accurately while carrying out these other tasks, we
always had at least one observer who’s only task was to take notes, either in a
neighboring room watching the video recording or in the same room when
sessions were not video taped. Test facilitators did not take any notes during
the test, as we felt this helped them concentrate more on the task at hand, as
well as helping the participant to relax more and be less self-conscious.
Instead, test facilitators made notes about their observations immediately
following the end of the test session.
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Data collection and transcription

User tests lasted approximately one hour, and were carried out individually.
The participant sat in a closed office together with the test facilitator who
followed a semi-structured test guide. In the Library study we recorded all
movement on the computer desktop through use of Morae usability test
software[151] and video-filmed the participant, who was prompted to think
out loud during the whole session. We projected the filming of the desktop
and the participant as well as the sound track, to another room where two
observers transcribed, discussed, and took notes. One observer took notes by
placing annotated markers directly in the video recording, which facilitated
tracing back to problem areas later on in the analysis. In the SoF and
SUPPORT studies, the testing involved a prototype on paper (no computer),
and the interview was captured only using an audio recorder. An observer sat
in the same room with the participant and the test leader, taking notes.
Following the interview, the observer or the test facilitator transcribed the test
sessions, usually the same day, and erased the recording.

Ethical considerations

We filed the Cochrane Library study for approval with the Privacy
Ombudsman for research (Personvernombudet) (ref:
http://www.nsd.uib.no/personvern/) at the Norwegiang Social Sciences Data
Services (NSD), since the study involved registration and processing of
video/audio data. A copy of the study consent is included in the Appendix.

The other studies were not registered as they did not meet the requirements
for mandatory registration in Norway (i.e. we did not save, process or use any
sensitive or personal information that could identify the participants in the
data collection). Audio recordings of the interviews were not saved or
processed digitally, or used for any other purpose than transcriptions.
Transcribing took place for the most part the same day of the interviews, after
which audio tapes were erased. We gathered names, emails or telephone
numbers of participants only for the administrative purposes of sending
information about the study and making interview appointments. This
information was not connected in any way to the data after the interviews and
was deleted from the project folder at the end of the data collection.

All participants in all studies were provided with both oral and written
information according to the guidelines of the Research Ethics
Committees.[152] This included, among other things, the purpose of the
study, how we intended to use the data, and their right to withdraw their
agreement to participate at any time, both during the interview or afterwards.
Everyone signed written agreements of consent prior to testing. Some
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received either modest gift certificates or removable memory sticks for their
participation. All data was rendered anonymous, so that the name of the
participant was not associated in any way with the interview files or
transcripts. The taped interviews were deleted after use in the study,
according to the terms of the agreements made with participants.

Coding

We used three sets of pre-determined categories to code the data: severity
ratings, product-specific features and the honeycomb facets of user
experience.

1. Severity-ratings: Indicates a problem and the level of difficulty a user
experiences with it. We operated with three scores:[153]
* High (‘show-stopper’, critical errors or things that hindered task
completion)
*  Medium (much frustration or things that slowed user down)
*  Low (minor or cosmetic problems). ™
*  Explicitly positive statements and suggestions from the
participants were also noted.

Observers assigned severity-rating scores during testing or during re-reading
of the transcripts in the analysis phase. This rating indicates the seriousness
of problems that were observed by us through the user's performance and
think-aloud verbalization (as opposed to relying on the users self-reported
account of where and what caused problems). This assessment was also
based on our in-depth knowledge of the product, and observations of things
that went wrong or were misunderstood, even when they didn't appear to be
experienced as such by the participant. Example of this kind of ‘critical error’
is when a participant completely misunderstood the meaning of the data in
the Risk columns of the SoF Table, and did not pick up on this mistake
himself, thinking he had understood them correctly. Each observer marked
severity-ratings individually, usually during the user tests. Then we discussed
collectively afterwards and marked them up in the master transcript.

2. Product-specific features: These are a set of categories corresponding to
the specific features of the artifact we tested (e.g. the web site menu, query
results page, home page) or functionality (e.g. navigation, search). An

' Jakob Nielsen recommends these 3-point ratings for development work. When his team is
carrying out large-scale research projects, they use 100-point rating scales and mathematically
calculate severity based on frequency, impact and persistence ratings. Since our studies were
small scale and based on pragmatic development projects, we used the simpler rating model.
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example of a list of these kinds of categories for the SUPPORT summaries is:
front page including title, logos key messages; background section;
characteristics of the review table; summary of findings text; Summary of
Findings Table; applicability section; back page). The reason for grouping
features also according to functionality is that sub-sets of tasks (e.g.
executing a search query and understanding the search results) and the
problems arising within these sub-sets (e.g. trouble finding a relevant hit in a
search results list) are often interrelated, even though they may occur in
different places on the site and in different phases of the user test.[154]

3. Facets of user experience in honeycomb model (minus accessibility): We
also coded the data for the themes from the honeycomb framework:
findability, usability, usefulness, credibility, desirability, value, as well as
new themes that emerged from the data. The reasons for choosing this
particular set of themes from the honeycomb framework have already been
discussed.

Since we used these pre-established categories as a starting point for the
analysis, our approach somewhat resembled a framework analysis,[155]
where the objectives are set out in advance. Since we built the interview
guide partly around the six themes from the honeycomb framework, it is not
surprising that we found them in the data. However, we did not always
conform to the structure of the guide. During interviews, we were sensitive to
new strands of feedback not covered by the guide and deviated from it when
necessary. As we had many participants in each study, we also reached a
point of data saturation on some topics before all tests had been carried out.
This allowed us more freedom with the later participants, to go in more depth
or follow up on uncommon issues.” We were also sensitive to new themes
that emerged, across interviews when analyzing the transcripts, and
accordingly made changes to interview guide manuscripts later on in the
work to incorporate some of these themes. One example of a new theme is
“understanding”, which we had not anticipated to be a problem when
designing the interview guide for the Summary of Findings Table study. In
this way our approach shared characteristics with thematic analysis, where

'* For instance, in one of the Cochrane Library tests, the participant (a doctor who was familiar
with Cochrane Reviews) came across a single trial in another database on the Library web site
that he mistook it for a Cochrane Review. We decided to let him continue reading the document
at his own pace, to see how long it would take him to discover his mistake, instead of moving
him on to the next question. (It took him 17 minutes.)
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themes may both exist from the start, but can also be reflexively developed
from the ground up.[155]

Analysis of user test data

We carried out analyses twice for each study, resulting in two related but
separate types of findings: an analysis that could support the pragmatic
design goals of improving these particular artifacts, and one that could
support the research goals that involved writing articles relevant for these
classes of artifacts. So although the underlying data was the same, we used it
in two different ways.

In the first analysis, we needed to understand where 1) there were serious
user/artifact problems, 2) what the cause of that problem might be (e.g.
reasons leading back to the user or reasons leading back to the artifact), and
3) how we might fix the artifact to reduce or eliminate the problem.

In the second analysis we needed to communicate these same topics in a way
that could apply to classes of artifacts like ours, not just our specific artifacts.
This little detail makes a big difference. For instance, when writing up the
article about the Cochrane Library web site, tracing problems back to specific
faulty design details for this particular site wouldn’t necessarily be relevant to
other sites, because they would have a different design. However, problems
that pointed back to a set of concepts could be relevant to other sites,
particularly other online libraries or sites with evidence-based content.

Therefore we needed to re-sort our findings so that they pointed to more
general concepts rather than just our site-specific details. In that way we
could generate transferable knowledge about our “unique particulars” (e.g.
Cochrane Library) to other unique particulars in that class of artifacts (e.g.
online libraries with evidence-based content). As a starting point for the
second analysis, we used built on the first analysis, but added the theme
codes from the honeycomb framework plus the new themes that had
emerged. Below I describe how we carried out both of these kinds of
analyses, for improvement of our particular artifacts and for writing up the
articles. See also flow chart below (Figure 6).

Description of the two analyses processes

We prepared for analysis by rearranging the individual transcripts into one
large document, grouping all of the participants’ responses together under

each interview task or question. At least one other researcher in addition to
myself carried out the following analysis work.
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For the first analysis, we marked and sorted user issues/problems according
to three types of categories:

1. Severity-ratings

2. Product-specific features

Through discussion, we made interpretations of what might be causing these
problems based on:

*  QOur knowledge of the participant (based on their answers to intro
questions and their display of competence and background
knowledge during the test)

*  Qur specific knowledge of the interface and the system
underlying this site (both technical and editorial)

*  QOur general knowledge of usability and user experience issues
(such as what we know about how people search and typical
problems in designing search interfaces).

*  The context of the problem in the individual user test.

Based on our hypotheses of what might be causing the problem, possible
changes to the product were discussed. We either agreed on a change, or
agreed to try out multiple solutions in the design phase. (See Brainstorming
Workshops and Designing New Prototypes below.)

The second analysis was carried out for the purposes of writing up the
findings in article form. This involved going back and adding thematic codes:
1. The honeycomb facets of user experience: findability, usability,
usefulness, credibility, desirability, and value
2. Additional themes that emerged from the data with moderate or
high severity-ratings

This move enabled me to describe users’ problems as examples related to a
set of general themes when | was writing the articles, rather than as locals
problems embedded in our particular artifacts, making the article texts
potentially more relevant for others.

When preparing to write the articles, I looked at the material in light of all
three categories of codes together, interpreting the themes in light of how and
where critical user problems were associated with this theme. In this way, the
analysis involved more than merely “classifying, categorizing coding or
collating of the data”.[156] By drawing connections through all three sets of
categories, I gained an enriched understanding of the relative importance of
each theme (based on the severity-ratings) and of where and how critical
issues related to these themes were to manifest in that particular class of

68



METHODS

artifacts. I could also supplement these insights with our experiences of what
design or content related moves had been helpful in resolving the most
critical issues.

1. Transcribing interviews

!

2. Grouping all answers to the same
questions/tasks into one master document

|

3. Coding according to severity rating
(where not already marked by observer)

|

4. Coding according to product-specific features/functionality .Analysi's for
(where not already obvious due to question/task) improving the
design and
content of the
5. Combining 3 + 4 allows for interpretation of artifact

what problems, occured where, and how severe.
Enable prioritzed description of issues to deal with.

!

6. Hypotheses of what caused the prioritized problems

7. Discussing and generating
ideas/possible changes to the artifact

!

8.Thematic coding (honeycomb facets + new themes) Analysis for writ-
ing up findings so
that they might be
transferable to

9. Combining 3 + 4 + 8 allowed for interpretation . .
classes of similar

of which themes contained most severe problems, i
where and how they tended to manifest artifacts
in the user/artifact interaction.

Figure 7. Analysis flow chart for data from user testing

Stakeholder Feedback
Collecting stakeholder feedback

The purpose of stakeholder feedback (utilized in the SoF and SUPPORT
projects) was to provide input from a stakeholder perspective. This feedback
was necessary in order to make sure we were not misrepresenting the data in
our efforts to condense it into tables and summaries. It was also necessary
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from a feasibility point of view - could our proposed changes actually be
implemented within the existing parameters (such as publishing systems) and
if not, were changes to these parameters possible? In the SoF Table study, the
stakeholders were organized as an Advisory Group of over 50 people with a
range of different roles in the Cochrane Collaboration, including statisticians
and other methodologists, review authors, coordinating editors, consumer
representatives, publishers, and members of the Steering Group. In the
SUPPORT project, the stakeholders were both the authors of the summaries
and the interviewing researchers, so feedback served the double purpose of
checking our interpretations of the interviews as well as the feasibility of
producing the suggested changes. Stakeholder feedback was elicited by email
(SoF and SUPPORT) and telephone conference (SUPPORT).

Analyzing stakeholder feedback
The working group carried out analysis of stakeholder feedback. We
collected all feedback into one document and looked for issues with:

*  high level of agreement,

* high level of disagreement,

* issues not previously considered

* issues of high severity (such as incorrect presentation of data or

formatting that was not technically feasible.)

The issues that were of high severity where there was a high level of
agreement (that the issue was a problem) received most attention, and were
brought these into the brainstorming workshops (see below). In these
workshops we also attended to issues not previously considered, as well as
feedback that was not controversial and easy to resolve. Issues that triggered
much disagreement were fed back to the stakeholder group for in the next
round feedback further comments and discussion.

Brainstorming Workshop

After identifying problem areas from user testing and stakeholder feedback,
we needed to both determine the underlying cause of the problem and
possible ways of generating a solution. “Brainstorming workshop” is the term
I use to describe the part of the design process that occurred within the
working group in the SoF and SUPPORT studies, and that happened after
findings were both scored according to severity and sorted according to
product feature. In addition to myself, the two other researchers with much
knowledge about Cochrane Review methodology and production participated
in the working groups: Claire Glenton (background in social anthropologist),
Andy Oxman (background in epidemiology). Hilde Kari Nylund (background
in journalism) joined us in the SoF working group. The idea generation work
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was carried out for the most part in meetings. We would review a problem
already identified in the analysis phase, agree on an interpretation of what
was causing it, and throw out many different ideas to resolve it. For the most
part, those ideas dealt with altering the representation: e.g. changes in
language, numerical formatting and visual form (such as layout, color,

typography).

Designing new prototypes

In the SoF Tables and SUPPORT Summaries projects, the goal of the design
phase of the work was to develop new versions of the artifact, trying to find
more appropriate visual representation to the given content based on
feedback. I tried ideas out visually, usually after brainstorming workshops
but also sometimes during these sessions. I also carried out individual
designing sessions on my own after workshops. This entailed trying out many
different solutions, without the added input of the rest of the group, and
presenting them for discussion at the next meeting. The core of this work was
based on the interpretations we arrived at in the data analysis about what was
causing the user problems, but often I tried out other ideas as well that
emerged through working with the material and problems at hand.

Although designing for the most part entailed working with given content, in
several instances we concluded that content needed to be changed in order to
produce a good result (i.e. changing language used, changing the way the
statistics were formated, or adding supplementary content).

Designing was a critical part of the protocol in developing SoF Tables and
SUPPORT summaries. However to describe the designing as an isolated
research method is more problematic. To begin with, design work is highly
subjective. Other designers with similar expertise and working from the same
starting point might come up with completely different results. There is no
effort to reduce subjectivity in design; rather the opposite is often the case.
Like qualitative research, it is addressing the specifics of a context, but does
not need to be systematic or transparent to be of high quality. Also, although
the results of designing here are potentially transferable to other artifacts, the
designing activity itself is not describable in a way that makes it easy to
transfer to other work. Documenting design activity in detail while carrying it
out can get in the way doing it.

The nature of design expertise is elaborated on in the final section of this
thesis, and I do argue at the end that a legitimate output of design can be
knowledge, not just “things”. But I do not feel there is value in trying to
define it as a sub-category of research methodology. I have included the
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designing as a part of the methods description here so that the reader can
understood the different roles the design inquiry and the research inquiry
played in this work, and how they interacted with each other.

Randomized Control Trial

Two randomized controlled trials (RCTs) were executed in the SoF project in
order to measure the effect of an SoF Table in the context of reading a
Cochrane Review. We carried out the trials at different stages of the table
development, comparing a Cochrane Review that included the SoF Table
(two different variations of it) with a Cochrane Review not including the
table. The objective of the first RCT was to assess users’ satisfaction with
the table; the second RCT aimed to assess the effect of the table on users’
understanding of the reviews and time spent to find answers. See table below
for a PICO description of the trials. Description of recruitment, participants,
comparisons, randomization, data analysis and outcome measurements are
covered in detatil in the article “Summary of Findings Tables improved
understanding and rapid retrieval of key information in Cochrane Reviews”.

RCT 1 RCT 2

Population Health professionals Attendees at a Cochrane Entities

meeting

Intervention Cochrane Review with SoF Cochrane Review with SoF Table
Table

Control Cochrane Review without SoF Cochrane Review without SoF Table
Table

Outcome(s) User satisfaction Correct understanding, time spent to

find key messages, user satisfaction

Table 2. PICO (population, intervention, control, outcome) for RTC 1 and 2.

Follow-up feedback - SUPPORT study

In order to test our analysis of the findings from SUPPORT Summary user
testing and changes we made based on these, we sent new and old versions of
the summaries to the user test participants, asking for their feedback over
email or telephone about which version they preferred. We also asked them
for comments on our analysis of the main problems and solutions
implemented in the new version.
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SUMMING UP METHODS

In the section above, I have given a short overview of the different methods
that were used in each study, and provided a more in-depth description of
some of them than space allowed for in the articles.

73



RESULTS

THREE SETS OF RESULTS

The results of this work take on different forms, as illustrated below.

Specific pragmatic projects
(The Cochrane Library, evluation, Sof table development, SUPPORT development)

e

A) Findings relevant to B) Findings from A C) Reflections from A
specific artifacts thematically analysed and B, basis for the
developed in the and used as basis for design research
projects, used as basis article texts inquiry and thesis text
for design improve- > >

ment work

Figure 8: Three types of results

Results A) These are very product-specific results, typical of the type of
output coming from a design project.

*  The reports we created for the Cochrane Collaboration steering
group summarizing user testing and recommending site-specific
changes

¢  The final Summary of Findings Table template

¢ The final SUPPORT Summary template

The knowledge embedded in these artifacts is mostly only of local value: the
templates for SoF Tables and SUPPORT Summaries that inform production
of a large number of individual tables and summaries. The Cochrane Library
Reports - sent to the Library editors and publishers - have played a part as
reference documents for site improvement efforts. Although it could be
argued that these artifacts are a part of the research results, I have chosen not
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to categorize them as such. This is because, although the main aim of the
projects was to produce artifacts, the aim of this thesis is to produce
accessible transferable knowledge. From this perspective, the artifacts and
their development were a means to producing design-relevant knowledge, but
do not provide much transferable knowledge other than as single case
examples. Chow, however, does make a good argument for the value of case
studies to design work.[157] The artifacts can also function as helpful
illustrations to this text. Therefore I have included examples of a SoF Table
and a SUPPORT summary in the Appendix.

Results B) The second type of results builds on the first set and the process of
arriving at them. These results are articulated primarily in relation to sets of
general themes rather than as findings tied up with the specific details of our
artifacts. These formulations are aimed at a wider audience and make up the
basis for the articles.[158-161] A summary of these findings is written up
below.

Results C) These are a broader set of finding, written up in the final three
thesis sections: Discussion, End of Journey and Summary and Conclusions,
emerged when I took more of a meta-perspective of the whole body of work.

THE COCHRANE LIBRARY STUDY

We performed a total of 32 user tests in Norway and the UK with health
professionals from nursing/midwifery, medicine, dentistry, physiotherapy,
social sciences, psychology, and occupational therapy. Twenty-one of the 32
participants were non-native English speakers accustomed to reading in
English. Twenty-six participants said they had previously visited the library
site, and 25 of 32 could give a basic description of a systematic review. The
highest severity ratings were concentrated in three of the facets of the user-
experience model: findability, usability and credibility.

User test results

Findability

Participants had much difficulty locating both the site and its contents.
Searches were performed to solve most tasks, but were largely unsuccessful
due to multiple problems: misspelling and poor recall of terms,
misunderstanding search results, misunderstanding 'no hits' and few results,
misunderstanding of keyword search results. A few of these problems were
due to faults in the system. However most were due to a lack of compatibility
between the knowledge of the user (e.g. non-English speaking people making
spelling mistakes) and the functionality of the system (e.g. no spell-check
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built in). Participants were often at a loss to understanding where the problem
originated (system problem? content problem? own problem?) Many ended
up blaming their own perceived lack of competence, expressing feelings of
ineptitude and alienation. Participants also had problems that they were
unaware of, such as making incorrect distinctions between different
information types (e.g. confusing a single clinical trial with Cochrane
Review). This kind of error occurred even with participants who
demonstrated a high level of background knowledge of systematic reviews
and the Cochrane Collaboration.

Usability

Participants reacted to the use of jargon throughout the site, which gave the
impression that the site was for academic use only and effectively
discouraged many from using several of the site’s functions. Few were able
to describe how the content was structured or point to navigational features.

Credibility

Although most initially expressed a high regard for the site’s credibility,
some later displayed a mistrust of the independence of the information,
largely due to the presence of the unfamiliar logo of the publisher. Others
were overconfident, thinking everything on The Cochrane Library site shared
the same level of quality approval.

Usefulness, Desirability and Value

The Library was perceived by some participants as primarily an academic site
and not useful for health professionals. Several indicated that the Plain
Language Summaries were useful for understanding the research results. The
site was generally seen as being messy and difficult to use compared to other
sites. There was much praise for quality of content, but high frustration
concerning functionality and ease of use. Many indicated that the site was too
frustrating and time-consuming to be of value in their time-restricted
professional contexts.

SUMMARY OF FINDINGS TABLE DEVELOPMENT

Brainstorming workshop results

As we collected input from both the advisory group and the user tests, the
main focus in these workshops became more apparent: to address the tension
between achieving table precision and table simplicity. Tables that included
enough information to meet the precision goals of the advisory group tended
to be too complicated for user test participants to understand or want to read.
There was therefore a continuous re-evaluation about what information was
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most critical to include and much effort in these workshops was spent trying
to find solutions that accommodated both perspectives.

Advisory group feedback results

We received 58 responses from a total of 52 individuals or groups.
Comments fell mostly into two categories: precision of the data
representation (e.g. missing, inaccurate or potentially misleading elements)
and feasibility of producing and publishing the tables within the current
Cochrane system (e.g. limitations of formatting tables in the publishing
system).

User test results

A total of 21 people from Norway and UK with a variety of health care
related backgrounds took part in the two sets of user tests. The findings that
were rated most severe and that led to most changes in the table were
concentrated in two of the seven facets of the user-experience model:
usability and usefulness.

Usability

A major finding from the user testing was that data was easily
misunderstood, particularly in the first set of user tests. Participants
misunderstood or were uncertain about a range of elements: dichotomous
outcomes, continuous outcomes, number of studies, meaning of “no data
available” or empty cells, terms used in column headings and abbreviations.
For instance, five of 13 test participants dramatically misunderstood “9 fewer
per 1000” in the column for “Absolute difference”, stating that it meant “9”
or “9 or fewer”. This mistake was made by some even when they correctly
read the effect statement out loud. Abbreviations such as “RR” (relative risk)
and “CI” (confidence interval) also caused some confusion regarding both
what the abbreviation stood for and the understanding of the concept it
referred to. Participants did not have critical problems related to
understanding the GRADE quality of evidence ratings, despite most not
having prior knowledge of GRADE.

Usefulness

Participants offered suggestions for changes that would make the tables even
more useful in a clinical setting. These included specifying the
population/setting/ intervention/control descriptions at the top of the table,
describing the intervention in more detail, adding inclusion criteria for high
and low risk populations, and including a clear recommendation.
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Credibility, findability, desirability and value.

Eighteen of 21 test persons indicated that their perception of the credibility of
the table was directly related to the GRADE ratings. Most indicated that they
would expect or want a SoF Table to be near the front of the review. Fourteen
of 21 explicitly said they liked the table. Although many felt the table
contained a large amount of information, this was not necessarily negative.
Several participants perceived tables as containing valuable content (worth
the effort). Some expected a learning curve for this kind of information and
felt tables would be easier to read upon repeated exposure.

Many changes were made to the table based on user test findings prior to the
evaluation trials. These are described in more detail in the article.

SUMMARY OF FINDINGS TABLE EVALUATION

RCT I - assessing user satisfaction with the table
Of approximately 90 people present, 72 completed the questionnaire (25
received Cochrane Reviews without the SoF Table, 47 received with the table
divided in two groups with different versions). Participants reading reviews
that included the Summary of Findings Table were more likely to respond
that:

* It was easy to find results for important outcomes

¢ It was easy to find quality of the evidence for important

outcomes
*  The overall accessibility was high (6-7 on a scale of 0-7)

Structured discussion

A structured discussion following the RCT revealed that despite satisfaction
with experienced accessibility of the information in the table, many people
were misunderstanding the data in one of the columns presenting absolute
differences (‘9 fewer per 100’). This supported our findings from the user
tests carried out the day before and resulted in changes about how absolute
effect was presented in the table before the next trial.

RCT II - assessing the effect of the table on users' understanding of
reviews and time spent finding answers
Thirty-three completed questionnaires were returned (18 without and 15 with
an SoF Table). Multiple choice questions concerning the main findings in the
review were answered correctly much more often in the group with the SoF
Table:

*  93% versus 44% (p=0.003) identified the correct value for control-

group risk
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e 87% versus 11%, (p<0.001) identified the correct value for
intervention-group risk

The group with the table also spent much less time finding answers (1.5
minutes as compared to 4 minutes in the control group). A larger proportion
(73% versus 24%, p=0.005, Pearson’s Chi-square) agreed or strongly agreed
that it was easy to find information about the quality of evidence for the main
outcomes.

SUPPORT SUMMARY DEVELOPMENT

We carried out 18 user tests with health policy makers in Argentina,
Colombia, Uganda, South Africa and China, and 3 tests with advisors in aid
organizations in Norway.

User test results

Usefulness

Although sixteen of 21 reported that the summary would be useful for them if
they were making a decision on the topic, many still expected or wanted
content outside the realm of the systematic review: answers to broader kinds
of questions, recommendations, measurements of other outcomes, or more
detailed information about local applicability and cost. This seemed in part to
stem from a poor understanding of what a systematic review was. The
graded-entry format (one page of key messages followed by short summary
and access to full review) was perceived as useful.

Usability

Some participants still felt that the summary (5-7 pages) was too long and
complex. They wanted an even shorter, clearer presentation, some saying
they wouldn't have time to read more than one page. Despite the summary
authors attempts to write in plain language, some felt the tables and text
contained language and statistical/scientific concepts that were still too
difficult.

Credibility

Participants seemed willing to trust the credibility of the summary due to
recognizing known sources and knowledge that systematic reviews should be
of high quality. However, not everybody understood the summary stemmed
from a systematic review. Some also expressed doubts about the information
when seeing "low quality"” GRADE scores, when there was no evidence for
important outcomes, or when the studies were too old.
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Value and desirability

Seventeen participants felt the summaries were valuable to policy makers like
themselves. Fourteen liked the summaries, and several emphasized both the
front page with key messages and the 'Relevance for LMIC' section.

Changes made to Summary before follow-up interviews

A number of the findings pointed to obvious solutions, which we adopted, for
instance simplifying language and tables, eliminating abbreviations, being
more consistent in use of terms and corresponding data in text/tables, etc.

But some larger issues were more challenging to address: poor conceptual
understanding of a what a systematic review is, expectations of information
outside the realm of the summary, and the desire for shorter/clearer
summaries. We dealt with these problems in different ways:

* Introduced boxes of ‘information about the information’ in a right column
throughout the summary (e.g. "Who is this summary for?”’ on the front
page).

* Broadened the scope of the review by changing the ‘References’ section
to ‘Additional information’. Here we added information that helped to
understand the problem, provided details about the intervention, or helped
place the results of the review in a broader context.

* Made graphic adjustments to the text instead of shortening it further, so
that it would be easier to scan and pick out the important parts more
quickly:

o Broke longer texts up into bullet lists

o Added colored arrows to mark findings

o Reorganized text in the “Relevance for LMIC” section in a tabular
format.

Stakeholder feedback

The advisory group agreed both on our interpretations of the user-test
findings and the subsequent changes we made to the summary format.

Follow-up interviews with test participants

Twelve out of 19 participants responded to the follow-up questions. All
clearly preferred the new format, explaining that they found it easier to read
and more understandable. Reasons for this were mainly the new front page
and the addition of the boxes on the front and subsequent pages. There was
general agreement that our analysis of the problems was precise and that the
new summary resolved the main issues.
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SUMMING UP RESULTS

In each of these studies we uncovered not only local findings that fed into the
design of these particular artifacts, but also results that can potentially
transfer to other similar artifacts. Some of the main findings are:

* Resolving the tension between stakeholders’ concern for precision in data
presentation and users’ needs for simplicity is a major challenge in
designing evidence summaries.

* Inclusion of SoF Table in a Cochrane Review improved understanding and
rapid retrieval of key findings compared with review with no SoF Table.

¢ Health professionals and policy makers may not know what a systematic
review is or may confuse it with another type of report (e.g. single trial). This
can lead to unrealistic expectations or critical misunderstanding of content.

¢ Unfamiliar language (both foreign language and jargon, abbreviations and
unfamiliar terms) may lead to frustration and alienation. They may cause
critical barriers not only while reading but also while searching. Non-
native English speakers are at an extra disadvantage.

* Outcome effects may be misunderstood when presented as absolute
differences in a table; the use of absolute risks can solve this problem.

* Outcome effects presented as continuous outcomes are often difficult to
understand when the scales that are used are unfamiliar.

* GRADE scores appear to be easy for people to understand even when they
are not familiar with GRADE to begin with.

¢ Credibility can easily be swayed in a negative direction by the presence of
an unfamiliar logo. But users may also uncritically trust the quality of all
the content because of a familiar logo such as the Cochrane logo.

¢ Summaries should not only be designed to be easy to read, but quick to scan.

¢ Graded entry format is well suited for presenting evidence to policy makers.

* Making review summaries useful for policy makers includes broadening
the scope of information, such as adding author’s comments about
applicability or a wider range of references, as well as information about
the information.

* Making summaries useful for clinicians includes better descriptions of
interventions and risk groups.

Detailed reports of these findings and discussions of them are written up in
the individual articles. In the next section I will take this a step further and
discuss the findings that emerged from the projects seen as a whole:
important characteristics user experiences with summarized evidence, user-
stakeholder “gaps” and the suitability of the honeycomb framework.
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OVERVIEW BASED ON RESEARCH CATEGORIES

Before moving on to the discussion, it might be useful to map out the
remaining content. As the output of this body of work is complex, I have
sought ways to better sort it into more understandable categories, both for
myself and for the reader. Buchanan has suggested that design research might
be seen as falling into three categories based on the type of problem
addressed: clinical, applied and basic.[162] Clinical research is directed
towards an individual case; applied research towards problems across a class
of problems or situations; basic research is directed towards understanding
the principles which govern and explain phenomenon. Using these concepts,
I have constructed an overview of the different output from this body of
work. It should be noted, however, that each type of output builds on
knowledge from the previous levels and that the x’s indicated here are only
for illustrative purposes.

Buchanan categories of design research ‘Clinical’ ‘Applied’: ‘Basic”:
individual  knowledge more
cases about general

classes of reflection
problems regarding
principles

1 Evaluation of X
Cochrane Library user test reports
(2005 and 2006)

2 Design of X
Summary of Findings template

3 Design of X
SUPPORT Summary template

4 Characteristics of user experiences, X
characteristics of stakeholder feedback,
characteristics of user-producer gaps, effect of
tables
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5 Consequences of nr. 4 for design X

6 Method consequences of nr. 4: X
Revision of honeycomb framework for use in
developing and evaluating ‘summarized
evidence’ related artifacts

7 Reflections about cross-platform publishing, X
templates and general-specific translation

8 Reflection about the nature of design practice (X)

Table 3. Overview based on Buchanan’s three categories of design research

Content 1-5 has already been presented: 1, 2 and 3 have resulted in specific
artifacts; 4 and 5 have resulted in the four articles.

The topics 4, 5, 6 and 7 have also resulted in broader cross-article discussions
presented below, following the strengths and weaknesses section. Topic nr. 8
is the final section, “End of the Journey”.

At the very end of the thesis, there is a summary of all of this material,
organized as answers to the research questions.

The categories in the table above help illuminate the differences and
connections between design practice and design research. In design practice,
one is firmly and comfortably situated in the ‘clinical’ category, concerned
primarily with producing knowledge that leads to good solutions of single
problems or artifacts. An experienced designer acquires a rich supply of
knowledge at the next level (‘applied” knowledge relevant for broader classes
of problems). Expert knowledge shares many common attributes, for instance
it is built on a large factual base and a well-developed set of conceptual
frameworks. But personal expert design knowledge is largely tacit. Unless
the designer teaches or engages in writing, it is not articulated and does not
transfer very far.

It took me time to understand this. Trained as a designer, I was most
dedicated to uncovering knowledge that was relevant for practical design
work. I thought that rigorous research carried out in this ‘clinical’ category
was sufficient to achieve this goal — I would carry out research to develop
artifacts, and write about that. In the studies in this thesis, all the projects
were planned and carried out were at this first clinical ‘practical’ level.
However, when I began to write the articles, I was unexpectedly forced up to
the ‘applied’ level, as it gradually dawned on me that findings too deeply
embedded in the particulars of single artifacts are not of much use to others.
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This movement revealed to me the value of the thematic framework I was
already using — enabling me to analyze and thereby lift findings from the
‘clinical’ to the ‘applied’ level. And, although the article texts were of
interest to a community of medical publishers and researchers, my advisors
reminded me that they alone did not have much relevance to the design
research discourse. In this way I was constantly challenged to expand the
scope of my writing and the level of investigation I operated on. Although
my writing about the ‘design journey’ (at the end of the thesis) does not
establish any new basic principles, it touches on larger design-relevant topics
that breach the boundaries of ‘clinical’ or ‘applied’ knowledge about singular
artifacts or classes of problems. In this way, these categories also make
visible my own progression as a design researcher.

STRENGTHS AND WEAKNESSES

Strengths

Although one of the studies exclusively employed quantitative method, the
majority of the work in this thesis rests heavily on approaches from a
qualitative research tradition. Marshall and Rossman have proposed four
categories for evaluating the strength of qualitative research'’: credibility,
transferability, dependability and confirmability.[163] Credibility involves
providing an in-depth description of the complexities and nuances of the data
that is convincing to the readers. Dependability involves attempting to
account for changing conditions in the setting. Confirmability asks whether
the logical inferences and interpretations of the researcher make sense to
someone else. Transferability has to do with applicability and usefulness of
the results to other settings. Although Marshall and Rossman argue that the
burden of transferability rests with the researcher who would make the
transfer, triangulation can enhance the study’s transferability and usefulness
for other settings.

Triangulation is the main strength of this body of work, including all four
types of triangulation identified by Patton (citing Denzin): methodological
triangulation (we carried out both qualitative and quantitative inquiries); data
triangulation (we systematically gathered feedback from a wide range of both
users and stakeholders); investigator triangulation (more than one researcher
collected and analyzed the data); and theoretical triangulation (I drew on

' In quantitative reseach, the value or trustworthiness is determined by examining internal and
external validity, reliability and objectivity. Marshall and Rossman’s categories provide
alternative corresponding concepts for qualitative research.

84



DISCUSSION

different theoretical lenses in both framing the questions and discussing the
findings.)[164] These forms of triangulation provided corrective and
complementary perspectives to three separate but related artifacts, as well as
a rich multifaceted description of the work as a whole.

Although studying three different artifacts might be considered a weakness as
it limits more in-depth studies of single artifacts, it enabled me to compare
findings and see patterns across studies. This arguably makes the results more
robust and transferable to artifacts outside of these particular projects, and
arguably enhanced the dependability of the findings across changing settings.

The level of user testing carried out in these studies far exceeds that for most
similar artifacts, at least within the area of evidence-informed health care.
Additionally the use of multiple methods of data collection adds depth. The
exploration of user experience also likely led to exposure of a more nuanced
set of problems than if the work had only focused on measuring usability.
Together these factors combine to enhance the credibility of the work.

Confirmability is supported by the involvement of many researchers who
participated in the data collection and co-authored the articles. Co-authorship
means they explicitly agree with the analysis interpretation of the data that I
built up in these texts. All of the articles have either been published or are in
the process of being published, confirming that informed readers (journal
editors and peer reviewers) outside the boundaries of the projects also accept
the logic of argumentation and level of transparency in those texts.

A final strength is the carrying out of these studies in actual design projects,
The framing of the work from a design-practice perspective increases the
usefulness and transferability of this work for future design projects, thereby
helping move this research into (design) practice. Additionally, by observing
real life interactions between producers and users of evidence, we were able
to capture important findings that would not occur in artificially constructed
development contexts, such as the tension between users and real producers
of evidence.

Limitations

The path from evidence-production to evidence-use is complex, involving a
large range of factors that may be social, technical, cultural, economical,
educational, cognitive, or just plain practical in nature. These sets of studies
did not address most of these issues — we did not explicitly examine the
motivations of clinicians or policy makers to use or not use research
evidence, nor did we measure large populations of users’ access, attitudes to,
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or awareness of existing evidence. We did not look at the availability of
evidence on topics considered relevant by different user groups, or the
economic feasibility of implementing treatments supported by evidence. We
did not study users in real life decision-making contexts, or examine how
communities of practice might influence use of evidence. Our very narrow
aim was to examine a few points of contact between summarized evidence
from Cochrane Reviews and potential individual users (clinicians and low
and middle income policy makers), looking for ways to facilitate better user
experiences - and through this, help facilitate evidence informed health care -
by improving the design of the information artifacts.

Elaborating on this list, the main weakness of the work is likely the
laboratory setting. User test participants were stand-ins for real users, and
their testing took place far removed from real-life tasks and use contexts. We
also narrowed the problem space down to the interaction between a single
individual user and the information, losing any social dimension of use that
might affect the user experience; this may have had significant consequences.
Additionally, the time frame in user interviews was probably much greater
than what users would likely invest in actual working contexts. (On the other
hand, the depth of feedback we received through user test interviews would
have been difficult to achieve in actual workplaces, where our presence
would be been disruptive and time available much more limited. Also, the
work was embedded in real-life projects of improving evidence presentation -
with non-fictional limitations regarding content, resources and technology -
and included the involvement of the actual stakeholders in those projects, not
surrogates.)

In both SoF Table studies, some participants have been included who did not
accurately represent our target group.

The individual facets of the user experience honeycomb could have been
tested out separately and more precisely, using individually tailored methods
for each facet. For instance, ‘usability’ could have been measured more by
explicitly measuring exact time to complete tasks in the user test sessions.
Accessibility issues related to the Cochrane Library web site or online
versions of the tables and summaries could have been evaluated using
separate established methods (as pointed out earlier in the Methods section).

The RCT’s were small, and not directly comparable with each other. It is also
not clear that the effects observed in these trials would be the same for
another similar table that differed from ours, as it is likely that the effect of a
table is at least partially contingent on its design. Also, the design of the SoF
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Table we tested has not been successfully reproduced in the Cochrane
Library for technical reasons. It is not clear either how much a difference that
makes for the user experience, and future studies should investigate this
issue.

Additionally, for all studies except the Library study, the developers carried
out the tests, and participants were aware of this, potentially affecting their
responses.

Possible conflict between design goals and research goals?

The pragmatic design goals in these studies strongly influenced the choice of
method. This meant that our team worked in a different way than if we were
only carrying out academic research unrelated to design activity. For
instance, we executed several iterations and short spurts of feedback at
multiple points of development instead of recruiting larger sets of participants
in more focused, comprehensive studies. One of the peer reviewers of the
SoF evaluation article resonated objections one might have to this process
seen from a research point of view:

1 see no reason why the authors could not have done this study in far
larger numbers - why not use 10 workshops ie 10 x 90 people? Not
only this, the SoF Table was modified between the first and second
RCT - this suggests that the development and user testing of the SoF
Table in the first manuscript was perhaps inadequate.

This comment highlights a potential weakness of the rapid-iteration approach
characteristic of a designerly way of working (as well as possibly poor
understanding on the part of the reviewer as to the nature of our work).
Although our design-based method of alternating cycles between
development and evaluation worked well for the purposes of designing the
specific product we were working on (and produced results about designing
these kinds of products that are likely transferable to other publishing
projects), it might - as the reviewer indicates - have affected the validity of
the specific solutions emerging from the work, despite our efforts to carry out
our studies rigorously. It has been argued that measures of user experience
should be meaningful, useful and valid.[165] Achieving a balance between
these is a challenge for any research involving or reflecting on practice.

Below I present the cross-article discussions.
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IMPORTANT CHARACTERSTICS OF USER
EXPERIENCE AND CONSEQUENCES FOR DESIGN

What characterized the user experiences of summarized evidence in these
studies? What areas of improvements does our work suggest? In the
following text there are three underlying main messages concerning users’
experiences with summarized evidence and consequences for design:

1. Clinicians’ and policy makers’ experiences of summarized evidence can
be seriously compromised on a number of levels even by small details of
the information artefact or the web site where it is published.

2. Paying careful attention to these details in the design and editing
processes has the potential to significantly improve these users’
experiences of the evidence, including avoiding misunderstanding that
could lead to misuse.

3. Clinicians’ and policy makers’ experiences of summarized evidence may
differ (possibly in a fundamental way) from researchers’ own
experiences of evidence. Conflicts may therefore arise in attending to
both the needs of these groups of users and the needs of the researchers
at the same time and in the same information artefact.

First, a discussion of points 1 and 2 are combined in the text below, sorted
according to some of the most critical aspects of the user experience model
that emerged from our work: searching for and finding evidence,
understanding evidence, appraising evidence and the experienced usefulness
of evidence. Next is a discussion of point 3, including a reiteration of the
main approaches for dealing with these conflicts.

Searching and finding evidence

Research indicates that some of the main obstacles to answering clinical
questions with evidence have to do with search.[42] Searching online is a
complicated process, involving many sub-steps, such as formulating a search,
understanding and evaluating the results, and knowing when to stop. Seeking
evidence from a central source of quality appraised summarized evidence
such as the database of Cochrane Reviews could potentially eliminate some
of these obstacles, by making it easier to locate trustworthy evidence.
However, the Cochrane Library study revealed many obstacles springing out
of the design of the web site that hindered successful searching. User tests of
the library site carried out by a commercial company in 2006 supported our
findings.[166] Rather than helping users find relevant evidence, presentation
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of content and both technical and visual design of this particular web site at
the time of our study seemed to contribute to the difficulty of this task.

Supporting search

Finding relevant information through the Library's search engine was a major
problem for practically all participants. Though displaying no visible trouble
reading English text, foreign-language participants were at an extra
disadvantage when trying to search. Their problems were related primarily to
difficulty recalling and spelling query terms that resulted in relevant hits.
Spell check, query translation, or automatic query expansion with synonyms
would be helpful to this group of users. International collections of evidence
like the Cochrane Library need to be particularly attentive to the needs of
foreign-language users. Adding functionality to support them in the stages of
search - where they are particularly vulnerable - would require far less use of
resources than performing full translations of the site's content'’. These
functions would be of help to other users as well.

Special search problems relevant to online collections of evidence

Many of the search problems users experienced are common ones that crop
up in all kinds of web sites.[153, 154] However, health care related research
collections have particular problems that need special attention. The most
serious of these is the confusion between different document types. We
observed one reader (who was very familiar with Cochrane) mistaking a
single clinical trial for a systematic review, and not discovering the problem
for many minutes. Others overlooked the linked labels on the top of the
search results page that indicated what type of document followed on the list.
Inexperienced users may not have a clear idea of the difference between
Cochrane Reviews and other reviews or clinical trials. Misinterpretation of a
clinical trial for a systematic review could have serious consequences,
whether it is due to misunderstanding of the signposting on the site or to low
levels of scientific literacy. Mistakes of this kind are particularly apt to
happen in a Library containing many different types of documents, and these
need to be clearly distinguished from each other, both in the search results
and in the individual document. A more difficult challenge is to communicate

17 Since these studies were carried out, Google has launched a translation feature allowing web
pages to be automatically translated into the reader’s own language. If the user does not have this
feature installed on their browser tool bar, a single web site can provide the same service by
installing a simple translation toolbar on their pages, providing a dropdown menu of language
choice. Although possibly crude to begin with, the translation power of this service will only
increase in time as Google refines their translational dictionaries and begins to refine them
according to context of use.
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the concept of evidence hierarchy to non-researchers at critical junctions, for
instance at the search interface.

An additional problem, also related to the concept of evidence hierarchy, is
that a precise query will result in only one or a few hits, as the underlying
Cochrane concept is "one review per topic". However, our participants’
mental models of how search should function are based on searching Google
and PubMed, where simple queries produce a great number of results. The
idea that a successful search may result in only a few hits on a site where
evidence is collected and synthesized is clearly novel to many users, and
ways in which this can be made clearer need to be explored.

eHealth literacy

Difficulties in searching, misunderstandings about document types and poor
grasp of the concept of evidence hierarchy can be framed as problems related
to literacy. According to a model for eHealth literacy,[167] six literacy skills
are needed to navigate the health care information found online: traditional
literacy, health literacy, information literacy, scientific literacy, media
literacy, and computer literacy. Traditional literacy encompasses text and
numerical comprehension, whereas health literacy is “the degree to which
individuals have the capacity to obtain, process and understand basic health
information and services needed to make appropriate health decisions”. A
person that is information-literate "knows what potential resources to consult
to find information on a specific topic, can develop appropriate search
strategies, and can filter results to extract relevant knowledge." Scientific
literacy involves "an understanding of the nature, aims, methods, application,
limitations, and politics of creating knowledge in a systematic manner".[167]
Media literacy involves thinking critically about the media and its messages;
computer literacy is the ability to use computers to solve problems.

The umbrella concept of eHealth literacy has grown out of studies of
consumer behavior and information needs, and is not often brought into the
discussion of health professionals. However, it has clear value also in this
context. People who are health-care literate on an expert level do not
necessarily have equally high levels of knowledge and skill in other literacy
areas. Therefore the term "expert" users may be a misleading. Both
documents and web sites targeted at health literate professionals need to be
developed so that they are compatible with lower skill levels, for instance in
information and scientific literacy.
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Is there something wrong with me, or am I just in the wrong place?
Unsuccessful searching led to more than just not finding evidence. Many
users lost confidence in their own abilities when they couldn't find what they
were looking for. These feelings of ineptitude is perhaps mirrored in an
Australian study, where 41% of the participating physicians blamed their
own limited search skills as impediments to making better use of research
data.[168] The concept of distributed cognition, however, reminds us that
users cognitive skills and tools in the external environment are
interdependent. Many of the problems our participants encountered were not
due to their own lack of skills, but to design flaws that could be solved
following usability heuristics[169], research-based guidelines for web design
[153, 170, 171] or by implementing better search technology.

Unsuccessful searches increased the suspicion of some participants that the
site was for researchers, not for health professionals like themselves. This
illustrates how poor search functionality might not only obstruct evidence-
informed practice on a practical level, but may also widen the social gap
between the world of research and the world of practice by alienating users.

Finding evidence through external search engines

Many users had trouble locating the Cochrane Library website in our tests.
Since the studies in 2005-2006, the publisher has allowed crawlers from
external search engines to access the databases, one of the recommendations
made in our reports. This has greatly improved Cochrane Library ranking on
Google search results pages. It also allows users to access specific Cochrane
Reviews directly through an external Google search. Although this may help
users more readily locate links to Cochrane Reviews, it might increase the
chances that users will go elsewhere if they are not quickly satisfied when
they arrive on the site.[172] Jakob Nielsen points out that with the
development of good search engines, it has become easier for information
gatherers to move quickly between different hunting grounds. This places
increased pressure on the design of the pages that meets users coming from
external search engines, both the front page of the site and any front page of
evidence documents.

The value of evidence - related to effort needed to find it

Repeatedly we heard praise for the quality of content of this site. But
frustration levels were very high, and several participants said they were
ultimately too lazy to bother to use a site that made it so difficult for them.
Information foraging theory describes user behavior on the Internet as similar
to wild animal’s search for food: we want maximum benefit for a minimum
of effort.[173]
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Understanding evidence

Recognizing document category

Closely intertwined with finding evidence is the problem of user’s
recognition of document types. Both in the Cochrane Library studies and in
the SUPPORT study we observed critical problems due to users not
recognizing what kind of documents they were looking at, such as mistaking
a single clinical trial for a systematic review. Krippendorff’s “theory of
artifacts in use” suggests that use of artifacts can be divided into three phases:
recognition, exploration and reliance.[15] His recognition phase involves
identifying the artifact’s location and category; here I am referring to the
latter. Designing for successful recognition of category may mean making
defining unfamiliar document types more explicitly, for instance through the
use of “information about the information” that we added to the SUPPORT
summaries. Or it may involve visually distinguishing different types of
documents, for instance those published on the same web site and that
therefore run a higher risk of being confused with one another.[174]
Designing for recognition becomes increasingly important when users
demonstrate a low level of information or scientific literacy. These people
may not be at all familiar with the document types to begin with, and
therefore might not be looking for differences between them.

Comprehension

Once evidence is found and identified correctly, it needs to be read and
comprehended in order be able to be used to inform decisions without
misinforming. Studies of evidence comprehension have mostly been carried
out in consumer contexts, probably since the Internet dramatically increased
access to scientific information for the broader public. However, a few
studies have looked specifically at health professionals' comprehension of
evidence. A study of first-year medical students found that nearly one-quarter
had trouble performing basic numerical tasks and that this seemed to be
related to difficulty interpreting medical data.[175] One validation study
revealed a considerable misunderstanding of the terms “relative risk
reduction,” “absolute risk reduction,” and “number needed to treat" in a
group of 50 general practitioners.[176] Lipkus tested general numeracy
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performance among highy educated samples in the context of health risk and
found that even highly participants have trouble with relatively simple
numeracy tasks (such as determining which represents the larger risk: 1%,
5%, or 10%).[177] Others document effects of low numeracy and statistical
illiteracy on medical decision-making and patient communication.[178-181]
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Misunderstandings we documented occurred on many levels that interacted
with each other. From a design and development perspective, it is helpful to
try to examine these levels separately, as they emerge from different
underlying factors. The most prevailing types of misunderstandings we found
are summarized below.

Unfamiliar scientific language

The most basic misunderstandings had to do with use of unfamiliar scientific
language and jargon. This is a finding that is supported by other studies,
particularly those of health policy makers’ barriers to using research.[54, 97]
Problems with comprehension of jargon create more than just gaps in
understanding - they can contribute to participants' impressions that the
information is not meant for not for people like themselves, increasing the
gap between the two worlds. People who are not fluent in English may have
added difficulties with language. Offering explanations for scientific terms or
acronyms can help alleviate these problems, but avoiding these issues
altogether through consistent use of unabbreviated plain language is an even
better solution.

Cognitive load and class reference

The next level of difficulty in our studies had to do with basic
misunderstanding of numerical content, particularly in the Summary of
Findings Tables. One example was a finding from the SoF study, where "9
fewer per 1000" was consistently mistaken for meaning "9" or "9 or fewer".
This may be an isolated finding, related to our particular table, which was
complex and filled with many numbers, likely increasing cognitive load.
However, correct understanding of the information in this particular case also
required a cognitive leap - the class reference of these numbers differed from
that of the previous cell in the same row. This was a problem that occurred
many places in the table - confusion about what the numbers represented. To
avoid these problems, we changed the formatting of the numbers where
possible so that class references didn't change from cell to cell. We also
added labels in direct proximity to the numbers where class reference was
ambiguous instead of just relying on column/row headings. Problems
correctly identifying reference class have been uncovered in past work.[182,
183] In a recent review of formats for conveying health risks, Lipkus
recommends consistency in use of numerical formats.[184]

Stakeholders maintained that was easier (and more statistically precise) to
present the absolute difference (x fewer per 1000) than the alternative we
recommended after testing (xx per 1000). Therefore several stakeholders
protested in making our proposed change. This case illustrates a characteristic
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conflict between the interests of the stakeholders (scientific precision) and the
needs of the users (consistent and understandable formatting). Our
stakeholders would not have accepted the changes if we had not performed
rigorous testing demonstrating that the existing formatting caused problems
for users.

The kinds of user problems described above are difficult to pick up on in
think-aloud protocols. Since it is the user’s own reasoning that is faulty to
begin with, he is not aware of the mistake and therefore does not discuss it.
If, on closer inspection, a participant understands that he has made an error,
he may be reluctant to admit it or describe what he now understands as a
mistaken perception, for fear of appearing stupid to the people observing. On
the other hand, use of a different study design to test for actual understanding
(as in the SoF evaluation study) can document such errors but doesn't provide
a deeper understanding of the factors leading up to them.

Numeracy

None of our studies uncovered basic numeracy-related problems (such as
comprehending which of two numbers are higher in value), though we know
from previous research that these can readily occur even in groups of highly
educated subjects.[177] Lack of basic numeracy errors among our test
persons may be due to the fact that we designed the first versions of the
tables based on previous findings regarding these category of errors:
denominators with the base of 10 (e.g. 10, 100, 1000) are easier to
comprehend[184], and use of same denominator facilitates comparison.[185]

Statistical and scientific literacy

Participants in all of our studies demonstrated problems related to
comprehension of the statistics and scientific method. In the SoF study,
participants misunderstood or were uncertain about a range of elements that
require some level of background knowledge about statistics and scientific
method: dichotomous outcomes, continuous outcomes, confidence intervals,
Relative Risk, or the meaning of “no data available". In the SUPPORT study,
some participants expressed that the tables and text built on statistical and
scientific concepts that were too difficult for them, despite author's attempts
to present in simple language.

We have already discussed above how a lack of understanding of scientific
method can be framed as one component of eHealth literacy. A related
concept - health numeracy - is described by Ancker and Kaufman based on
the skills needed to make sense of numbers and statistics related to health
care: "the individual-level skills needed to understand and use quantitative
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health information, including basic computation skills, ability to use
information in documents and non-text formats such as graphs, and ability to
communicate orally."[181] As described earlier, researchers and others are
beginning to grasp that not only consumers, but also health professionals may
lack health numeracy skills and are acknowledging the potentially serious
consequences of this.[182]

When lack of conceptual background knowledge (due to low scientific or
statistical literacy) leads to misinterpretation or comprehension barriers, two
different design approaches might help. The first is to represent the evidence
in such a way that eliminates the need for the missing background
knowledge. An example of this is presenting risks as natural frequencies (e.g.
5 out of 100 people) rather than percentages (5%) or relative risk (0.05). This
eliminates the need to know what relative risk means (in addition to the
added advantage of providing the baseline numbers, a feature that has been
shown to decrease bias in choosing interventions).[186, 187] Earlier studies
have shown that risk probability represented as natural frequencies is more
intuitively understood than other formats,[182, 188, 189] and doesn’t require
the same level of background knowledge. The class reference is made clear,
and special domain knowledge from statistics is not necessary for correct
comprehension. Another example of the same tactic is the use of the GRADE
score, included in the SoF and SUPPORT Summary Tables. An earlier study
found that one of the main reasons policy makers used systematic reviews
was that they helped with the difficult task of evidence appraisal.[69]
Including GRADE scores make quality of evidence included in a review even
easier to find and understand, by completely eliminating the need for the
reader to carry out their own appraisal of the evidence. Participants in our
studies did not demonstrate problems understanding GRADE scores, despite
most not having prior knowledge of GRADE, and including the scores in
tables made this information much easier to find than without tables.

The other approach to dealing with lack of conceptual background
knowledge is to provide this missing background information. This may help
link the new knowledge to what the user already knows. In 2000, The US
National Research Council published a summary of main findings from
current educational research, hoping to influence the domain of educational
practice in the US.[127] One of the main messages in that publication was
that for new knowledge to be assimilated, it must build on what the learner
already knows, their prior knowledge. An example of this is a tactic we used
in developing the SUPPORT summaries. When discovering that participants'
demonstrated a weak concept of what a systematic review is and what kind of
information it could/couldn't provide, we added explanations in boxes on the
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front page. The follow-up participants clearly considered this change helpful.
Clinical or policy oriented users of evidence do not necessarily have
comprehensive prior knowledge regarding scientific method or statistics.
They may need help in constructing appropriate mental models or conceptual
structures in order to properly understand evidence resulting from systematic
reviews.

Grasping the gist of the information

In the Summary of Findings work we saw that while the user test participants
(non-scientists) preferred simplicity in the statistical presentation, the
stakeholders group (for the most part scientists) tended to value more details
and precision in presentation. This might be seen in light of fuzzy-traces
theory as well as what we know about the differences between experts and
non-experts ability to acquire knowledge.[125, 190]

Fuzzy-traces theory is a dual-processing theory proposing that we process
information along a gist-verbatim continuum the “gist” being the semantic
meaning and “verbatim” being the precise details.[190] (An example
demonstrating the nature of gist and verbatim representations is the final
score of a basketball game. The verbatim representation (exact details) of the
final score is: "69 - 68" (Team X versus Team Y). A supporter of Team X
would likely extract the gist "We won!" from these numbers, while a
supporter from the Team Y would extract a different gist: "We lost...". A
referee with no ties to either team might extract the gist "Close game". These
three people extract radically different gist based on the same verbatim data,
due to their point of perspective. Lack of background information may result
in an incorrect "gist", for instance not knowing enough about the game of
basketball to understand what the numbers mean. Research has shown that
although people process both the verbatim and the gist representations in
parallel, they tend towards a gist preference.[129]

Detailed and precise information is important for a scientific audience, since
it is precision and transparency of all parts of the work that make it possible
for a scientific audience to judge the credibility of results. Stakeholders, who
were for the most part statistically literate researchers, emphasized precise
numerical detail in the SoF Tables. They had sufficient background
knowledge to be able to extract meaning (gist) from this kind of detailed
presentation. This group was for the most part experts in statistics. We can
assume they had a well-established conceptual structure of quantitative data,
with prior knowledge about what details are relevant to seek out in order to
understand effect size or quality of the evidence. A non-expert does not
readily see these same patterns, and will not as easily be able to glean the
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important parts from the extra details. They may also be uncertain if their
understanding of the complex information is actually correct. Therefore, even
though all the information they need is present (in a verbatim form), they
may require extra help to both pick out main parts (the gist) and to be
reassured that they have understood these parts correctly. There are several
possible ways of supporting non-experts with these tasks.

To begin with, graphical and layout treatment of the information can help
emphasize the main messages: graded entry (key messages up front),
highlighting (e.g. shading under columns of the SoF Table containing effect
sizes or arrows pointing to findings in SUPPORT summaries) and layering of
information (e.g. using bold/normal, larger/smaller type or colors of different
contrast).[174, 191] The more complex the information, the more this kind of
treatment may be needed to help a non-expert reader readily identify
important parts and successfully extract the correct gist.

Additionally, text might be added to support correct gist extraction. Examples
of this are “statistically significant” or “Favors stockings” texts that were
considered in the table development. However, stakeholders felt these small
texts were misleading and undermined the neutrality of the evidence. When
these kinds of help-texts are not possible, proper graphic treatment to enable
easy gist extraction becomes even more important.

Research in fuzzy-traces theory has indicated that preference for gist (over
verbatim) processing may actually increase, rather than decrease, with
expertise in a domain.[129] In light of this, development of summaries that
cater to enabling non-experts to easily extract correct gists might also benefit
the expert users of evidence. Perhaps the value of summarizing lies not only
in rendering evidence quicker to access, but also in supporting correct gist
extraction of complex data.

Appraising evidence

Appraisal is difficult

Appraising evidence is a more demanding task than merely reading and
understanding. This is illustrated by a revised version of Bloom’s taxonomy
that includes six cognitive processes associated with learning.[192] These are
distributed along a scale that ranges from low to high cognitive complexity:

Remembering > Understanding > Applying > Analyzing > Evaluating > Creating.

Many non-researcher users of evidence may not have acquired the skills at
the more advanced end of this scale, such as analyzing and evaluating. As
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mentioned previously, earlier research indicates that policy makers find
evidence appraisal difficult.[69]

Which elements indicate high quality?

The concept that evidence quality cannot be taken for granted requires a
certain level of scientific literacy to begin with; an inexperienced reader may
question why anyone would bother to publish weak evidence.[193] However,
even if inexperienced appraisers are aware that research findings are likely to
vary in quality, they may not know how to make a quality judgment. Some
may mix the concept of credibility of source and quality of evidence, ending
up relying merely on a familiar logo. In the Cochrane Library study, some
participants demonstrated this kind of sweeping overconfidence in the
evidence. These users transferred the quality association they had of the
methodology behind Cochrane Reviews to the entire content of the library,
thinking everything on The Cochrane Library site had been quality-approved
through an editorial evaluation. This tendency (to base trust on source) has
been shown in other research of web sites. While a large study from the
Stanford Credibility project showed that consumers placed a lot of emphasis
on the look of a site to evaluate,[194] a smaller parallel study showed that
professional users tended to emphasize the reputation of the source when
making judgments about the trustworthiness of information found
online.[195] While this is great for a commercial company who wants to
invoke universal faith in all of their products and services, this kind of brand-
based trust is problematic for an evidence collection with individual
documents of different levels of quality.

GRADE scores appear to help

The entanglement of source credibility and quality of evidence is difficult to
sort out for an inexperienced reader who may not properly understand that
poor quality evidence can also come from a highly credible source. However,
we did not observe sweeping credibility judgments in the other studies where
GRADE scores were used. Both in the SoF Table and SUPPORT Summary
tests participants said that the GRADE score was the element they looked at
when deciding whether or not they trusted the evidence. It is possible that
these users were less inclined to make sweeping source-based generalizations
about quality of evidence when they were provided with the more fine-
grained GRADE scores.

GRADE scores also contributed to more accurate appraisals of the quality of
evidence, as we saw in the results of the RCT’s, despite users lacking
previous knowledge of this system. Our studies have indicated that GRADE
scores help readers successfully appraise the evidence.
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Usefulness of evidence

While the concept of usability has received an enormous amount of attention
the last decade, we hear considerably less about usefulness. However, a
user’s perception of usefulness may be the more critical construct of the two.
The theory of technology acceptance (a theoretical model from Information
Systems research) stresses the importance of the users' perception of
usefulness to their adoption of new technology.[196] According to this
theory, perceived usefulness has been shown to outweigh perceived ease-of-
use in predicting technology adoption by users. Also, usefulness has been
shown to predicate both intention to use and actual behavior in technology
adoption studies. Although it is not clear how transferable these findings are
to the realm we are concerned with, usefulness is potentially a very critical

facet of the user experience of evidence .

But what do we actually mean by usefulness? Morville’s description of
usefulness in the honeycomb model is framed as a question:

“Usefulness: does this product have practical value for this user?”

In a health care research context, two clinicians proposed a definition of the
usefulness of medical literature based on their own experience as
physicians:[197]

usefulness = (relevance x validity) / work".

This formula offers a possible understanding of usefulness as an umbrella
concept rather than a single construct, dependent on other characteristics in
the context. “Work’ is assigned the most sensitive position in this equation, as
even a slight increase or decrease in the denominator will result in
dramatically different usefulness values. This concepts echoes the basic
principle from the Information Foraging theory discussed earlier, that the
value of information corresponds closely with the amount of work needed to
access it. However, this formula seems to exclude multiple perspectives in a
rather subtle way, as if there were only single universal measurements of
relevance, validity or work, independent of the person doing the measuring or

'8 Although ‘evidence’ as an entity is not necessarily a ‘new technology’, it is mediated through
technological artifacts, such as web sites, document files or paper.

' The formula is elaborated on in the referenced article: "Relevance" refers to patient care,
"validity" is technical rigor and "work" can be defined in terms of time, money or effort required

to obtain an answer to a clinical question.
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the context. Looking back to the Theory of Technology Acceptance that deals
with perceived usefulness, we could make a slight adjustment of this formula
to bring individual users’ experience more explicitly into the equation:

Perceived usefulness = (perceived relevance x perceived validity) / perceived work™

To explore this idea further, I will briefly touch on all three of these concepts,
and ask how they might be enhanced when designing/presenting evidence.

Perceived work: We have already covered a number of important ways that
‘perceived work’ might be reduced (for instance by making it easier for a
user to find, understand and appraise evidence).

Perceived validity: This is somewhat trickier - we cannot alter the actual
‘scientific validity’ of evidence, but we can help users more easily establish a
correct perception of that validity through GRADE scores. We can also
proceed with caution when other features - such as the presence or absence of
a logo - goes beyond affecting a reader’s trust of the source and begins to
affect their trust of the evidence.

Perceived relevance: The subjective experience of information being relevant
seemed to be related to several parts of the content, such as the PICO
attributes, the dates of the underlying studies, and the general feeling of
whether or not the information was perceived as being for “someone like
me”. We also found that adding extra information might help make evidence
more relevant for users by supporting their particular working tasks. For
instance, adding explanations of the criteria used to define sub-groups (e.g.

» By perceived, I do not mean that a subjective perception (for instance of validity) is by itself
sufficient — if the evidence is invalid by scientific standards, then a subjective perception of
validity would hardly be useful. On the other hand, it does not help for the evidence to be
considered valid by scientific standards if the user cannot perceive this quality. Another example
of what I mean here can be illustrated by looking at “work”: no objective measurement of work
(e.g. number of minutes to find evidence) can tell us anything about how different individuals in
different contexts experience the work needed to find evidence. For some persons in some
contexts, %2 minute will be too much work, for others %2 hour would be considered more than
reasonable. In addition, design features can change perceptions. For instance, designers of web
sites have found that people are more content to wait for content to download if they have visible
feedback about the progress — how much has transpired and how much time left. By using the
word “perceived”, I mean that the qualities must be accessible to the senses, that perceptions will
likely differ, and that design has the potential to change perceptions. This applies to all the terms
in the honeycomb model, not just usefulness.
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high and low risk populations) helps a clinician to understand how to tell
which part of the evidence relates to his particular patient at hand. This may
seem like a very small detail that, when missing, actually renders evidence
meaningless in a specific clinical context. More detailed information about
the intervention (e.g. length of compression stocking) can also increase the
relevance of information to a clinical encounter by enabling the user to carry
out the “next step” in an intervention based on the information provided,
without needing to seek out other sources.[198] This kind of information is
not always available in the original research and might need to be collected
by the systematic review or summary author.

Additionally, participants in the SUPPORT Summary study participants
reported that the relevance section (“Applicability to low and middle income
countries”) was highly useful. This was arguably one of the parts they found
most valuable after the front page of key messages. What I found most
interesting about this discovery was that these sections often did not provide
much actual hard data, both because it is not readily available or difficult to
provide in a general document that might be used in any number of specific
settings. Instead, these texts tended to indicate what factors might need to be
considered in order to gather this information for a local setting. Here is an
example of a typical applicability text from one of the summaries used in the
study:

“Economic Considerations

The studies included in this review did not provide sufficient data to
determine the costs of using nurse practitioners, what, if any,
savings can be achieved by substituting nurse practitioners for
doctors, or to evaluate the sustainability of using nurse
practitioners. The potential for scaling up the use of nurse
practitioners depends on the availability of nurses and the
availability and costs of additional training for them to become

>

nurse practitioners, supervision and continuing education.’

One might argue that, in a user test, participants may have only skimmed this
kind of text and only read the heading. This may have been the reason that
they thought this section would be very useful for them, wrongly assuming
there would be more concrete information (for instance about actual costs)
than was written there. On the other hand, we might speculate that although
this kind of text does not provide any relevant hard data, it helps the reader
define the boundaries of the problem at hand, indicating what factors will
likely need to be considered in order to work out economic considerations in
their own setting. This could be considered a non-instrumental form of
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usefulness, where the document helps the reader delineate and define the
problem at hand, rather than directly supporting problem solving or arriving
at a decision then and there.

This idea has occurred to me because I see the likeness between some basic
aspects of designing and policymaking. Both fields are striving to create new
things that do not yet exist. Although this may be a vast oversimplification, it
is possible that some of the basic characteristics of the practices may
resemble each other. As pointed out in the background, a large part of
designing is not just problem solving but problem setting, and these two parts
of the work are highly intertwined. This might also hold true for
policymaking processes. The kind of information (research-based) that would
be useful for problem setting would possibly differ from what would be
considered useful from a traditional decision making perspective modeled
after a choice between two given alternatives (control and intervention). This
could be explored in future research.

Usefulness depends on the definition of use

According to Innvar et al, “the question of what is meant by the concept of
the ‘use’ of evidence is the most commonly discussed theoretical issue in the
literature on knowledge utilization”.[53] Davies et al maintain that there is
little evidence indicating that research is commonly utilized in a rational and
linear fashion in policymaking[25] and there is much support for this
idea.[53, 66] In the late 70°s Weiss outlined six different models of research
utilization: knowledge driven, problem-solving, interactive, political, tactical,
and enlightenment.[199] Innvar’s more recent article describes the three
most frequent categorizations as direct (instrumental), selective (legitimizing)
and enlightening (conceptual) use of evidence. Enlightening or conceptual
use, according to Innver, refers to research that helps establish goals, outline
what is attainable, and deepens an understanding of the complexity of the
problems as well as possible unintended consequences of action.

Another utilization perspective is provided by Patel, who makes a strong
argument for re-framing clinical health care decision according to a problem-
solving model.[200] She and her co-authors argue that the importance of
conceptual knowledge in decision-making has been underestimated; instead
focus has been on providing the factual knowledge of the risk probabilities of
alternative treatment choices. They suggest that conceptual knowledge differs
in important ways from both factual and procedural knowledge, and that it
has a predictable effect on decision processes. Alternative models of
utilization are important to consider, because information that is designed
specifically for one type of use (such as rational linear decision making
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according to an EBM ideal) may be presented in a way that doesn’t easily
translate to other kinds of uses, and thereby — less useful.

Finally, I would like to point to Buchanan’s comments about usefulness
related to product experience and design research. He has illustrated internal
(users’) perspective on products with a simple triangle pointing to three
constructs: Usable, Desirable and Useful.[162] He maintains that - while
investigation of the usability of products points us in the direction of human
and cultural factors, and investigation of desirability points us towards
aesthetics and identification - investigation of usefulness points largely in the
direction of content and structure. Though designers may meddle with
structure, they traditionally avoid responsibility for content. However, these
two are intertwined in complex ways that cannot be ignored. Designers who
care about user experience need to redefine both content and structure as
parts of the artifact that naturally fall in under their sphere of concern.

“GAPS” BETWEEN USERS AND PRODUCERS AND
CONSEQUENCES FOR DESIGN

Knowledge gaps

Metaphors of informing medical decision making often refer to new
knowledge as though it were some kind of an object or substance to be
transmitted from one place (the world of research) to another (the world of
practice or policy making). One illustration of this is a quote from Sir Muir
Grey; he compared the need for “pure clean knowledge” to water that could
be spread through pipes, “ensuring that it reached clinicians and patients at a
time of need”.[201]

This is a contestable view, as there are varying assumptions about the nature
of knowledge in different research traditions. For instance, a meta-narrative
review of the literature on electronic patient record systems found seven main
groups of research that built on different philosophical positions and different
views about the nature of knowledge.[202] The US National Research
Council co-authored a major summary of research on human learning, where
knowledge is not presented as fixed objective thing, but as something
constructed by the individual in contact with the external world (through own
experiences or interacting with social communities), building on top of,
replacing or reshaping what the individual already knows.[127] One of the
main consequences articulated in that text is that if new information does not
link with already acquired knowledge, then learning cannot take place.
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From that position, an individual’s prior knowledge base is an important
variable that can cause information to be experienced differently by different
people, such as experts vs. non-experts (or producers vs. users) of evidence.
A researcher familiar with quantitative data will have a better conceptual
platform to build on than a non-researcher. He most likely be scientifically
and statistically more literate than non-researchers, enabling him to better
understand what type of information he is reading and the language used,
more readily extract a meaningful gist from it, better assess the credibility of
what he is reading or even just be more skilful at finding the evidence to
begin with. Acronyms, for instance, may make perfect sense to people
familiar with them, but can render a text meaningless to those who haven’t
been exposed to them before. A search engine without spell check may
provide successful results for English speaking users who easily recall search
terms and spell them correctly, but create insurmountable barriers between
people who are not native English speakers and the information they seek.
Those who haven’t heard of the concept “systematic review” before may not
readily recognize these document as particular types of evidence syntheses.
These examples show how different sets of prior knowledge lead to different
experiences of artifacts.

Design can help bridge the gaps between people with different levels of
different types of literacy, by presenting and representing evidence in a way
that compensates for non-experts’ lack of knowledge. The addition of a
Summary of Findings Table, for instance, was shown to help readers of
systematic reviews perform better on measures of understanding and time
spent to find key results. The SUPPORT Summary was improved by a
adding a description of what kind of document a systematic review is.
GRADE scores appear to help non-statistical experts understand the quality
of evidence.

Different uses lead to different experiences

Another variable causing artifacts to be experienced differently is that they
are used in different contexts and for different tasks. Tools (including texts)
that are helpful for certain tasks in one context may create difficulties for
other tasks or other contexts. For instance, the narrative review of research on
electronic patient records mentioned above found that while EPJ systems
apparently created advantages for administration tasks and quality monitoring
in health care settings, they seemed to be experienced by doctors and nurses
working on the patient wards as less flexible and more time consuming to
attend to than paper journals.[202]
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I have been referring to clinicians and policy makers as “users” in this entire
thesis. However “user” is actually a misleading term because it disguises the
fact that researchers also “use’ research evidence, albeit for very different
tasks than clinicians or policy makers. Researchers use published evidence
directly and indirectly for a number of tasks that are central to their work, e.g.
establishing themselves as scientists, building their reputation among peers,
strengthening their career opportunities and creating possibilities for funding
of future work. The published research of others is also used in many ways,
for instance to create a context for ones own work, to support or illuminate
the findings from ones own studies, or to identify new research questions.
Therefore, artifacts emerging from research activity (such as research
publications) can take on completely separate meanings for a scientific
community than a clinical or policy community because of the different
nature of tasks they support — the researchers’ participation in a scientific
discourse.

One might even venture to ask whether, in light of the central role research
publication plays in this discourse, there might be very strong (possibly
unconscious) tendencies to use these published artifacts for the task of
drawing up or defending the discourse boundaries of a scientific community,
identifying the members from the non-members.[15, 203] Some of the
comments emerging from stakeholder feedback suggested this, i.e. an
inherent hesitance of some to making evidence accessible to people who
didn’t understand all the complexities of it, or the rather persistent insistence
on use of scientific lingo. At any rate, if scientists’ use of published evidence
to participate in, build (and possibly defend the boundaries of) their discourse
community is not openly reflected on, these issues may retreat into the
background and continue to manipulate dissemination in ways that are hard
to see or change. For instance, needs of researcher-users may appear more
like non-negotiable givens - inherent features of their products - rather than
being treated as features that have rather developed over time to serve one of
many types of users, the scientific community. And it may be precisely some
of these features that scientists adamantly insist on, such as use of language
or level of detail, that cause problems for other groups of users.

One reader of a draft of this thesis has suggested that the power implications
of knowledge flow and translation (for instance how knowledge transfer can
change relations between service users and health care providers) possibly
merits some more discussion in my work. I will attempt to deal with this
point in brief; however it is likely worthy of a more comprehensive treatment
than I provide here.
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Evidence dissemination efforts seem largely driven by a democratisation
ideal — making information transparent and widely available for those whose
lives and practices are potentially affected by on it, with the overreaching aim
of helping improve quality of care across settings. Making the connection
between evidence dissemination and redistribution of power seems relatively
obvious in the context of patients’ rights to information. Acknowledgement
of patients’ right to be informed has gone hand in hand with a move away
from a patriarchal model of medical practice, towards a newer model where
medical decision making is seen as potentially a shared process.

However, issues of power that might exist between researchers and health
professional “users’ of evidence are possibly less obvious to an outsider. One
of the central issues has been the everlasting debate about what kind of
knowledge - coming from what kind of studies - constitutes robust evidence
of effect. But in the studies in this thesis, subtler issues cropped up that had to
do with how simple (or how complex) the information can be presented
before it loses its scientific validity. There are no easy answers to this
question. But researchers need to be sensitive to the fact that these issues are
not insignificant. Ignoring them may lead to presentations of evidence that
are completely misunderstood by health professionals. One way of levelling
out the playing field between scientists and other user groups is for scientists
to directly engage with users and observe with their own eyes how their
products are being perceived. This could be a surprisingly enlightening
experience that encourages them to work towards ways of enabling these
users, rather than defending their own scientific territory. Participatory design
is a practice springing out of the same ideals — involving users in creating the
artifacts that surround them and affect their lives, in order to redistribute the
power that is inherent in designing. My ambition with this body of work has
been, together with my colleagues, to help move the field of evidence
dissemination in that direction.

Helpful concepts for design: Boundary objects and layers

Star describes boundary objects as things that can link disparate social
worlds.[204] Because the object tolerates multiple meanings to different
groups, coordination of action between these groups is possible. Artifacts
presenting evidence have a potential to serve as boundary objects linking the
research world of health care with the practice communities. However, to do
this successfully they must function sufficiently well in both worlds. They
must also be robust enough to resist being changed in the future in ways that
might lead them to again become meaningless to one of the groups.
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Unstable boundary objects?

Although the SoF Table was found to have a positive affect on finding and
understanding evidence in a systematic review, this finding might not be very
stable. These positive effects are dependent on the design of the table, which
is subject to constant change. The SoF template we developed may be extra
vulnerable to change for several reasons. To begin, it is part of a dynamic
publishing system in a large democratic organization. The alterations we
made during development were quite small, seemingly innocuous. These
same small details might be easily changed back again in future SoF Tables,
either intentionally or inadvertently by any number of stakeholders in the
Cochrane Collaboration who did not participate in our project, and who may
be unconvinced of the importance of sustaining the current design and
formatting that includes details critical to clinical users.”' Unintentional
changes may also occur, for instance during translation into publishing
technologies that transform the graphical representation in ways that
negatively affect user experience.”? Our table template is also potentially
inherently unstable because the final result does not seem to be a completely
optimal solution for either group. (I have a vision of us having stretched the
design of the table between these two user/stakeholder groups like a rubber
band, to the point of it snapping.) Because of this built-in tension, it is not
unlikely that searches for more other, more optimal solutions will continue.

Layered boundary objects

In the search for increased robustness, it might be useful to conceptualize a
systematic review as a boundary object with multiple semantic layers.
Krippendorff uses the photocopy machine to exemplify his concept of
semantic layers. It has one layer for regular users who make copies — loading
documents, choosing options and removing the copies. Then there is a layer
that is accessed when something goes wrong — opening the cover, following
directions, removing jammed paper. Finally there is a layer for repair people,
who enter a technical world that is shielded from the user.

‘Layers’ is a concept that is helpful on many levels of design. At the
typographic level, it means pulling some things into the foreground and

! Today there is a group of other researchers in Canada developing a new version of a SoF table,
for similar but slightly different set of users (guideline developers). They are adding even more
scientific method details to their table, claiming that their users “need” this information, though
without user testing. This table will be even more complex than our solution, and probably not
suitable for other audiences such as practicing clinicians.

2 So far, the SoF table has not weathered these translations very well, rendering the graphic
representation more chaotic and confusing, particularly on the web.
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letting other details rest in the background, aiding recognition and gist
extraction. At the layout level it can mean using a graded entry format in
designing of a document, or adding a table of findings to a systematic review.
At the document level it might involve developing increasingly condensed
information artifacts, such as those types illustrated by the Haynes 5-S
pyramid. Layers can aid understanding and rapid gist extraction, or they can
function as complementary interfaces that support different users and
different types of tasks.

The SoF Table itself is a layer, lying on top of the more complex information
layer - the unabridged systematic review. However, because our SoF Table
may be relatively unstable as a boundary object between researcher and
practice worlds, more layers might evolve. Possibly new artifacts that are
increasingly condensed and simplified will develop grow on top of the SoF
Table to more specifically support clinicians, in the same way that SUPPORT
summaries are developed to target policy makers. Or possibly less research-
oriented clinicians will resort to simpler tables in Cochrane Plain Language
Summaries that are being developed for lay audiences, leaving the original
more complex SoF Table to researcher-savvy users. Time will tell. In any
case, layering appears to be an important feature of artifacts linking the
research and practice/policy making worlds.

EVALUATION OF THE USER EXPERIENCE
FRAMEWORK

In this section, I discuss the usefulness of the honeycomb framework for this
work, and suggest modifications of its user experience facets based on our

findings. I also reflect on how the framework might be improved through use
of concepts from Krippendorff’s “theory of meaning for artifacts in use”.[15]

How suitable was the honeycomb diagram for this work?

Morville, with a background in
librarianship and information
architecture, developed this
framework from his own
experiences designing web-based
interfaces. (I have already
described it in more detail in the
findable accessible background and method sections.)
Although it is difficult to say how
widespread the honeycomb model

useful

usable
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is, I am aware of many designers in Norway who find this framework to be a
useful practical tool. It has also received a lot of reader attention on his blog
in the USA.[141] I have searched for other research work building on or
evaluating Morville's honeycomb, and have contacted Morville directly. To
our knowledge, there are no published research studies about this diagram.

Honeycomb strengths

Several advantages of using Morville's set of user experience concepts have
become apparent during the course of this work. To begin with, the diagram
has a useful level of abstraction that lends itself well both to aiding design
inquiry (improving specific artifacts in a specific context) but also research
inquiry (extracting a certain level of transferable knowledge out of the work).
There are difficulties in bringing findings from design research (such as
prescriptions of how to carry out work) into design practice,[38] and it has
been suggested that part of the problem might lie in a poor understanding of
the nature of design practice among researchers.[39] This framework has
originated in the practice domain, so essentially my move is a reversal:
bringing a practice framework into research. Possibly that is a more fruitful
approach for producing practice-relevant knowledge.

The facets of the honeycomb model are also well-suited to examining the
distributed nature of the influencing factors leading up to a user experience,
as each topic can be used to illuminate any or all of the distributed parts of
the resulting experience (the user, the product or the environment). Poor
findability might be traced back to characteristics of the user (e.g. spelling
skills or knowledge of how or where to search); or it might be reflect
characteristics of the product (e.g. lack of meta-data or visible labels marking
the product); or it might be attributed to characteristics of the environment
(e.g. the presence of many similar and competing pieces of information in the
same location). If we use the term ‘findable’ instead, the meaning of the term
shifts ever so slightly to only encompassing the attributes of the product, a
subtle but critical difference that hides the other two locations from view.
However, by using the term ‘findability’, the conceptual space opens up to
including all three - the users, the product and the environment - in our
understanding of barriers and possibilities. The product may be changed to
compensate for obstacles elsewhere, but is not sole cause of problems — it is
always in interaction with attributes of the users and the context.

Areas for improvement

Adding “Understandability”

In using this model over several projects, I became aware an important facet
was missing for our particular use, one [ have called ‘understandability’. 1
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had originally interpreted this as a sub-section of ‘usability’, (effective use)
but came to the conclusion that in the context of evidence presentation it
needed to be given much more explicit emphasis. ‘Understandability’ should
cover two different kinds of comprehension: understanding (or recognizing)
the document category and understanding the document content. Both of
these involve again two separate dimensions: the user's subjective perception
of her own understanding, as well as an objective measure of actual (correct)
understanding that can (and should) be tested separately. By correct
understanding of the evidence, I mean one that is aligned with the scientist’s
understanding, or at least not contradicting it in a serious way.>’ Extra
emphasis on this construct is also needed because health professionals’
understanding of evidence seems so far to have been taken too much for
granted. There are few studies addressing this topic; our work adds to
growing suspicions that problems with comprehension may be
underestimated and that they deserve extra attention.

Adding “Affiliation”

Though we observed many language problems across studies that contributed
to the basic cognitive tasks of finding and understanding, participants also
indicated that scientific language created problems of another nature,
signaling that the information was not for "someone like me". These kinds of
reactions also surfaced when users had problems finding what they were
looking for. The honeycomb model didn't have suitable facets to facilitate
capture of this part of the user experience problem, which we called
“alienation”. We placed these kinds of findings under desirability (lack of),
but that requires a leap of reasoning that feeling alienated will automatically
lead to not desiring the product, a conclusion we did not have grounds to
draw. I have considered using the word “alienation” in the framework, but
because it is a negative attribute, it does not harmonized intuitively with the
other facets that have a positive framing. Considering different terms, such as
identification, belonging, membership, I decided to choose affiliation,
although I feel that it is less than optimal because it does not adequately
associate to the alienating experiences we observed when this dimension is
lacking.

T am aware that the concept of “correct understanding” could possibly spur a whole new thesis
on the nature of knowledge or diverging views of scientific truths, but here it will suffice to
remind the reader that our goal has been to aid alignment of the understandings of the scientists
and the practitioners, not to create arguments about the virtues or validities of either groups’
standpoints.
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“Identification” has been proposed as a component of another model of user
experience, based on a study of new iPhone users.[140] In that study
‘identification’ was found to have two perspectives — personal and social.
The former dealt with personalization and incorporation of an artifact into
daily routines; the latter was associated with enabling self-expression and
creating a sense of membership with a community with shared values and
interests.

As mentioned previously, Buchanan described a simplified triangle of user
experience with three facets: usability, usefulness and desirability.[162] He
maintained that while “usability’ points to the concerns of human factors,
‘usefulness’ points more towards content, and ‘desirability’ towards
aesthetics but also to the concept of identification.

So, although it seems clear that identification is an important dimension, I
find that the term ‘identification’ associates too heavily with a personal
sphere. For the purposes of identification within a professional knowledge
context, the term affiliation seems to be more appropriate.

Value - for whom?

In the original Morville framework, the facet value actually means "value for
the client" as opposed to value for user. This seemed like a complicated
construct to address in a model for user experience of scientific evidence. We
were not testing in the interests of literally selling something, but rather
bringing research results all the way into the decision-making doorstep. What
would "value" be for publishers of systematic review summaries, other than
an optimal user experience that could lead, further down the line, to informed
use of the evidence? In our studies we re-interpreted this facet to mean
"overall value for the user". However, since this was already covered by the
sum of the other facets, participants' responses to the interviewer’s questions
about value were often redundant. My conclusion is therefore that the facet
value could be removed for the purposes of exploring users experiences of
evidence-based artifacts, or used to double-check answers already elicited.
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accessibility

findability usefulness

under-
usability standability credibility

desirability affiliation

Figur 9: First revision of honeycomb framework, based on results from these studies.

Lacking dimension of user experience over time

The honeycomb structure is deliberately non-linear and non-hierarchical.
There is no attempt to organize the facets in any one chronological order or
hierarchy of importance, as this will vary across users, artifacts and contexts.
However, some of the facets suggest that there are aspects of chronological
order or contingency of the type “if not A, then stop here”. “Accessibility”
and “findability” have some of this quality — if information is not accessible
or cannot be found, the rest of the framework is not useful.

I have tried several ways of organizing the facets in some kind of
chronological order that illustrates this contingency on accessibility and
findability, but have always gotten stuck. This is because other factors still
may interfere - if a user is motivated enough, he will likely find ways of
overcoming even considerable obstacles related to accessibility or findability.
The interdependence of the different facets, and their different meanings in
various use contexts make it impossible to arrange them in any kind of single
order. However, it cannot be denied that there is a dimension of time in a user
experience. First impressions may be quite different than experience after 10
minutes or 10 days, as a user moves from novice to expert in handling an
artifact.
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Other theories of user experience over time

Krippendorff’s “theory of the meaning of artifacts in use” addresses both the
dimension of time and motivation.[15] As explained earlier, he differentiates
three (consecutive) modes of use:

Recognition: This means is “cognizing again, identifying something by its
kind (name) and in view of the use to which it could be put”. It concerns for
the most part the location and category of artifacts, not how they work.
Categorization research has shown that people recognize objects by how
typical they are in relation to an ideal type of a category. Deviating too far
from the ideal type can render an object unidentifiable. Unknown or new
types of objects can also take on a metaphorical form, reminding us of
something else and helping assign an unknown object a familiar identity.
Krippendorff also places the quality of attractiveness in the recognition
mode, including features such as “newness”, “simplicity”, “unity” and
“intentionality”, arguing that these are some of the conditions that attract
potential users before acquisition, exploration and use.

Exploration: While users’ gain a sense of what an artifact is in the
recognition mode, they explore an artifact to understand how they can
interface with it, for instance by trial and error. There are two entry points to
the exploration mode: acquisition and disruption. Users often bring with them
conceptual models of how an artifact works, which may or may not be
correct. Built-in constraints can help hinder dangerous misuse of an artifact,
as affordances can suggest possible correct uses. Designing artifacts in a way
that affords multiple understandings through semantic layers of meaning can
aid exploration from very different user perspectives.

Reliance: While users gain understanding of the ways of using an artifact in
the exploration mode, they no longer ask “how-to” types of questions in the
reliance mode. At this stage, the artifact falls into the background and is
merely “relied” upon. The artifact becomes invisible, as the user attends to
the primary task at hand. Heidegger refers to this state as “ready-at-hand”. If
disruptions occur, one is thrown back into the exploration mode.
Krippendorff includes motivation in his description of the mode of reliance:
extrinsic motivations stemming from goals to be reached or tasks to be
completed, and intrinsic motivation that comes from the pleasure of being
immersed in a process. Intrinsic motivation is a key feature of a meaningful
artifact, entailing among other things unproblematic interaction, user
autonomy, and confidence handling the artifact.
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While these categories have an intuitive logic, they are not based on explicit
empirical study. Karapanos et al followed people who purchased a new
iPhone over four weeks and, based on their findings, proposed an initial
framework for user experience over time.[140] This framework also includes
three phases: Orientation, Incorporation, and Identification.

“Orientation refers to users’ initial experiences that are pervaded by
a feeling of excitement as well as frustration as we experience novel
features and encounter learnability flaws. In Incorporation we
reflect on how the product be-comes meaningful in our daily lives.
Here, long-term usability becomes even more important than the
initial learnability and the product’s usefulness becomes the major
factor impacting our overall evaluative judgments. Finally, as we
accept the product in our lives, it participates in our social
interactions, communicating parts of our self-identity that serve to
either differentiate us from others or connect us to others by
creating a sense of community. This phase we call 1dentification.”

One-size-fits all theory of user experience?

These two frameworks both have three distinct phases of user experience
with artifacts that have some degree of correspondence with each other.
Karapanos’ is based on empirical study and maps out what characteristics of
user experience appear to dominate in each phase. However, this work is
carried out in a very different context — consumer products for personal
communication. It is not at all clear how well all aspects of this framework
would translate to professionals’ use of health care evidence. It is possible
that, like in use of iPhones, ‘identification’ might be the dominant final phase
of user experience of evidence over time. My work has not explored use over
time and cannot inform that hypothesis. It could be just as possible that use of
research evidence in a professional context differs so much from personal use
of a new iPhone that the same categories do not apply, or at least not with the
same weight or distribution. For instance, in the Cochrane Library study we
saw users who felt alienated already on the home page — a critical kind of
user experience related to ‘identification’ that happened in the beginning
phases of their meeting with the product. User experience of scientific
information measured over time might be more likely affected by attributes
such as usefulness and credibility.

Instead of pitting different frameworks up against each other, I maintain that

it is difficult to establish a one-size-fits all model. User experiences of
different designed things — signs and symbols, products, services,
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environments - made of different materials and for very different purposes
vary so widely that any framework that would fit all of these would likely be
too general to be useful as a conceptual practical design tool.

My intention is to suggest a change to the honeycomb model that adds a
dimension of time, but where the weight and distribution of the attributes is
flexible, not fixed in relation to the phases of use. This is because different
artifacts create different kinds of challenges for users, depending on what
problems are embedded in their design, and these are problems that can crop
up anywhere in the timeline of a user experience. For instance, a product can
change its design slightly and create new problems for expert users that are
usually associated with newcomers (e.g. orientation and learnability).
Equally, a sense of identification (or the opposite — alienation) is not only
important in the later phases, but can draw a user in or drive them away in the
very first meeting with a product.

Therefore I have chosen to adapt the time phases described by Krippendorff,
as these are more neutral and lend themselves to flexible mapping with the
different facets in the honeycomb according to the particular product and
context at hand. However future research should evaluate the framework
more explicitly, including this temporal dimension.

How can these three modes be used together with the honeycomb
framework?

First of all, they can help more firmly establish a broader conceptual model
of user experience. There is a tendency in design practice to focus on the
exploration mode without much awareness of or attention to recognition or
reliance phases of use.

Second, these generalized modes of use can provide a better structure for data
collection and analysis in user testing. Questions or tasks could focus more
explicitly on one mode at time. Potentially all of the facets of the honeycomb
diagram might be meaningful to explore in all three modes of artifact use, but
in very different ways. For instance, in the recognition mode, accessibility
and findability may dominate. But all of the facets of user experience are also
present in this first mode, in the form of the users’ anticipated experience,
their expectations prior to actual use. (Does this artifact look like it will be
useable/credible/useful? Is it worth my while to continue, based on what I
perceive at first glance?) Visitors to web sites may make these kinds of
judgments in a fraction of a second.[205] Additionally the meaning of a facet
may change according to which phase it is being used. “Understandability” in
the initial recognition phase likely involves understanding the category of the
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document — what type of information it is. In the second phase, however, it
may increasingly involve comprehension of the actual content. Likewise for
credibility —a user in the initial mode will likely pass credibility judgments on
the source of information, whereas in later phases the actual content might be
more open for scrutiny.

Recognition

accessibility

Modes of use over time

Exploration

v

under-
standability credibility

Reliance

disruptions desirability

Facets of user experience

Figure 10. Second revision of honeycomb framework, with proposed modes of use over time.

New framework for user experience of summarized evidence

Above is a revised version of the honeycomb diagram together with the
Krippendorff’s theory of artifacts in use. I’ve avoided a direct mapping of the
honeycomb facets onto three user modes, but rather placed them beside each
other in a way that suggests that all nine facets may be relevant in each of the
three modes. Although this combined and adjusted framework may be useful
for testing and developing broader set of artifacts than tools and summaries
for dissemination of research evidence, an evaluation of that is beyond the
scope of this work. Future research should include testing both the revised set
of user experience attributes as well as the modes of time.
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DESIGNING FOR CROSS-PLATFORM AND
AUTOMATED TEMPLATE-BASED PUBLISHING

Limitations of transferability

It seems that the closer a design inquiry moves toward generating output
tailored for very particular contexts, the less transferable the design of that
output is for use in other context or for other similar content. Even translating
a design (of identical content) from one program or publishing platform to
another can be problematic. For instance, the SoF Table designs we manually
created in Word have not translated well to the computer-based publishing
systems they were meant for despite comprehensive planning and
communication with technology teams. The technology was too different for
the design of in one specific context — Microsoft Word — to translate
seamlessly to other specific contexts — the Cochrane Review/Cochrane
Library PDF and html publishing systems.

Flattened formatting

Additionally, using a single rigid information structure (a template) to a form
a multitude of individual instantiations based on content which may be
similar but not identical does not always provide a smooth translation of
design intentions either. Template-based (rule-based) publishing — which
treats all content elements in the same way — cannot always produce results
that are optimal for every single input variation. Sometimes (I would venture
to say ‘often’), manual intervention or tweaking is necessary. In the SoF
Tables, for instance, there may be a need to redistribute column widths in a
non-standard fashion to accommodate for more content in a particular cell,
particularly if the overall intention is to retain a one-page-presentation. Or
new subdivisions of cells may be needed that are non-standard (i.e. dividing
single cells into several different risk groups.) We also wanted shading of
cells and variation of font size and weight within cells (to enable easy gist
extraction) that proved to be impossible to design a rule for that could apply
for every single table. The result was a flattened typographical result that left
out some of the details that helped create clarity and emphasis. Typographical
design entails creating a fit between very specific content and visual
representation’?; that fit is jeopardized or flattened when a machine is doing
the work and no adjustments for individual variation in content is possible.

* This is possibly the reason it is often difficult to establish anything but basic typographical
guidelines. Textual artifacts are unique contexts that need individual typographical treatment if
the outcome is to be an optimal elegant design that “fits”.

117



DISCUSSION

Flattened content

The limitations of the transferability of a template to all kinds of content will
be evident to anyone who has published content in web site templates. If you
are publishing in a system with standardized templates - for instance where
body text is preceded by an ingress - you need to comply with this content
structure to obtain a proper result. If you want to introduce a different type of
text, such as a text that has no ingress (i.e. a conference schedule, a poem, or
just the insertion of a quotation before the ingress) you will either need to
have a template accommodating this new type of content structure or you will
have to adjust the output manually, for instance by manipulating the html
code yourself. When you can do neither of these things, the only choice you
have (if you want a proper presentation) is to change your own content,
making it comply with the template. The result is a homogenization of
content, the eliminations of variations and idiosyncrasies in the published
texts.

From general to specific without manual adjustments = poor fit

This is the disadvantage of rigid publishing systems — everything gets treated
the same and starts looking the same, even when it isn’t. Tufte has
complained about this tendency in a scathing criticism of power point
templates, arguing that it flattens and homogenizes discourse, even generates
errors resulting from camouflaged significance.[206] In our studies we saw
that one-size-fits-all publishing templates can set limits on the amount of care
that can be given to creating orderly typographical solutions of complex
information that help bring the gist of the information forward and prevent
cognitive overload. Manual adjustment, or particular attention to the singular
details of a particular context, is often needed for obtaining a good
typographical fit between content and template in publishing.

The first example — from Word to html/PDF — illustrates a problem of
translating from one specific context to another. The second example — from
a table template to multiple instantiations of a table — illustrates the kind of
problem that can occur when translating from the general to the specific.

I believe there is a parallel to many other general-specific problems in other
areas. Off-the-shelf electronic patient record systems (EPR), for instance,
have trouble “fitting” the specific workflow contexts in different particular
health care settings; there are indications that homegrown solutions may
work (fit) better.[207] Along the same lines, structured template-based EPR
data structures may not “fit” the myriad of different contexts they are used
for such as individual patient histories[208] or particular clinical work flow
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(although they may better “fit” more standardize-able tasks such as gathering
data for auditing and billing)[202]

Another example of an area characterized by the general-specific dilemma is
the research-practice/policy gap that is the topic of this thesis. One of main
challenges of research is how to move generalized findings from scientific
studies into multiple particular contexts that will always vary in degrees of
significance from the original setting, if for no other reason than not being the
identical event. Some differences between study contexts and use contexts
may not vary much at all, such as the difference between the participants in
the compression stockings study and my daughter who flies regularly
between Norway and the USA. In other cases, differences may be much
greater and have much more potential significance, such as the setting of a
study of lay health workers in Africa working in an AIDS-ridden village and
a group of health care community workers in Brazil trying to deal with the
same disease. In order for generalized results of research, such as those from
a systematic review, to “fit” a particular practice or policy context, they may
need manual translation, for instance by knowledge brokers [209] or people
who are sensitive to both the context of production (research), the context of
use and the significance of the differences between them.

How much and what kinds of specific information (of local settings or
populations) could be put back into generalized research results, in order for
the knowledge to be useful in local settings? In a current project we are
conducting in Africa, a pilot study participant suggested we could replace (or
supplement) the baseline risk in the SoF Table with local baseline data. This
might be one way of adapting generalized results from systematic reviews to
more specific local contexts.
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TROUBLESOME EXPERIENCES

I recently attended a party where I fell into conversation with an architect I
didn’t know well, trying to describe what I do. This is a problem I have had a
lot in recent years, because I have moved so far away from the areas of work
people can intuitively connect with design (i.e. making publicly visible things
like book covers, postage stamps, Olympic pictograms). Usually I can just
offer a simple explanation (“I help make medical research easier for doctors
to read and understand”) and graciously allow them to change the topic of
conversation to something they can more easily relate to. But this person,
also a designer, was interested in the nitty-gritty of what my work in these
research-based projects entailed. What precisely was the design contribution?
How could I explain to him, in words an architect would understand, the
more exacting nature of this work? In trying to provide him with a
satisfactory explanation, I ran into several significant problems.

Designing objects that are out of sight (and outside shared language)
The first problem was to explain the subject matter, the object of my design
work. Not only was it out of public sight, it was out of sight, period. Where
does a Summary of Findings Table exist? On a web site this architect never
heard of, in a pdf document he will never see? These things that I work with
are embedded deep into the crevices of medical research publishing systems,
where even health personnel have difficulty finding them. It doesn’t help the
matter any that they also are not part of any easily identifiable tasks that we
can associate with doctors’ or nurses’ work, like measuring blood pressure or
ordering medicine. “Checking the research” might be something health
professionals do sporadically, but it is on the periphery of more pressing
care-giving and decision making tasks that we associate with their work.
(Have you ever seen anyone checking the research on “ER”?) Additionally,
tables and summaries of systematic reviews do not belong to any established
category of objects that non-experts have language for, like “Patient
Information”. There isn’t a parallel category in our common everyday
language for “Doctor Information” (not yet). Some of my colleagues call it

120



THE END OF THE JOURNEY

“Summarized research about the effect of medical treatments”. I’ve tried this,
and I often get a blank face before I even get on to explaining the concept of
reviews or condensed summaries of these.”

Working with objects of design that are hidden from public view is certainly
not new in the field of design. Information designers often work with designs
that are not intended to be noticed, surfacing to people’s consciousness only
when they doesn’t work properly (i.e. a book set with too small a font, a
grocery store label with a bar code but no price tag, an Internet form that
insists you fill in a 5-digit zip code even though you have indicated that your
country is not the USA). The difference is that when you tell someone you
design books or grocery store labels, they understand what kind of objects
you are talking about. My area of design is a type of information so invisible
to anybody outside a specific tiny scientific circle that even health
professionals (in Norway) often don’t understand what I am talking about,
much less architects.

This particular part of my explanation problem is slowly changing, as the
kind of information I’ve been working with is gradually bubbling up to the
surface of public view in Norway. Going through the newspaper recently |
found an article citing the results of a Cochrane Review, which indicated that
treating heart attack patients with oxygen might be increasing their risk of
dying. The paper called the document “a comprehensive review of available
research carried out by the Cochrane Institute™. I wondered if the architect
read that and if he made any connection to our conversation.

This issue may sound like a small problem, but it has professional identity
ramifications that should not be underestimated. Although the field of design
has expanded enormously in the last 20 years in terms of the type of products
being designed, the kind of organizations purchasing design services or the
roles designers are creating for themselves,[211] the way we identify
designers and talk about what they do does not seem to have followed suit.
Designers are by and large still identified through the types of objects they
make or material they work with: furniture design, web design, graphic
design, interior design, textile design, information design, software design,
fashion design. I have often tried to introduce myself as just a “designer” but

» It’s even worse in Norwegian — “oppsummert forskning om effekten av medisinsk
behandling”. And to make it more complicated, these reviews are also about non-medical
interventions concerning policy problems, like the effect of interventions to get health personnel
to settle and practice in rural areas.

26 The Cochrane Institute, by the way, is the wrong term. It’s called the Cochrane Collaboration
(“Cochrane-samarbeidet” in Norwegian).
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people invariably ask me to qualify this statement: “designer of what?” If you
are designing objects that are invisible from sight, both for the general public
and perhaps even for a large part of your intended target group, for which
there are exist no readily available linguistic categories, and which are made
of “materials without qualities”[212] (digital material) how do you explain to
an architect (or anybody else for that matter) what kind of designer you are?

When you can’t hang your design (or a picture of it) on the wall

There is another aspect of working with the type of projects I have been
focusing on the past few years that make them difficult to explain, perhaps
especially to an architect. Even if you dug up one of the hidden-from-sight
products I helped design and put it on the table (or screen), it would be hard
for anyone (even with visual training) to see any obvious traces of the work
of a professional designer.

Let us use Summary of Findings Tables as an example. The final paper
prototype of this table is not a pretty object - it is crammed, constructed in
Word using an ugly font (arial narrow), full of too much information. It is not
elegant or inviting, merely better than the original version of the table that we
started with. Word managed to do weird things with the cell background
colors and the strokes in the table that didn’t correspond to my design
intentions and that we weren’t able to correct. The table iself is not creatively
innovative in any manner, but a static, non-interactive, typographical
representation of statistical data, designed within the very finite limitations of
an antiquated publishing system. One would be hard pressed to discover
much redeeming visual aesthetic quality in this table prototype. At best, it
exudes a visual order and structure that helps a reader get through the
possibly daunting task of understanding its complex content. The web and
pdf versions of these tables look even worse than the prototype, since the
intended design did not translate smoothly into these two different
technological systems. So the final results in these two different media are
even more void of any aesthetic surface quality than our prototype, as well as
- much more regrettably - having lost much of what makes them easily
readable by people not familiar with their content. What they do retain are
basic choices we made regarding the informational structure of the table
(number of columns, order of the topics in both columns and rows), choices
about how much and what part of the information to include (or discard),
choices about which information should be left in the table or relegated to
footnotes, choices concerning statistical formatting and its numerical and
textual representation, choice of terms and phrases used for labeling columns,
and to some degree the typographical choices employed to bring the
important parts to the foreground. But some of the decisions about these
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elements, such as which words to choose as column headings or what type of
statistical representations should be chosen, are not normally included in the
repertoire of decisions made by a (visual) designer — they are relegated to
those responsible for content. As mentioned earlier, form and content are
traditionally separated in graphic design. Designers are still largely evaluated
by based on the surface qualities — the aesthetics - of the work they produce.
The fact that “meaning” might fall into the cracks between separated form
and content does not seem to have grabbed the attention of the design
community in any kind of significant way®’.

Lowgren and Stolterman write about the challenges of working with digital
material, which they call material without qualities.[212] They suggest that
this kind of design must be evaluated in the context of a given situation,
according to whether it meets users needs. In 2010 this seems so obvious;
user needs have been firmly placed on the design practice agenda for many
years. Jacob Nielsen placed them firmly in the center of web designing more
than a decade ago with his emphasis and arguments for usability,
demonstratively illustrating his standpoint by creating a home page stripped
of conventional graphic aesthetics.[213] Krippendorff has made a powerful
argument for focusing on the meaning of the artifact to the user rather than
the form of the artifact, explaining that this began with a concern for product
semantics that gained momentum in the 90’s.[15] Both Frascara and Papanek
wrote in the late 80’s about how excessive emphasis on aesthetics and “high-
tech functionalism” has distracted designers from looking at their work in
terms of changes produced in the audience.[214, 215] The move away from

?7 Perhaps some of the clearest examples of how text and visual design are inseparable from the
users point of view can be found in web site menus. Menus indicate how the whole site is
organized — what category of content can be found and where. Single words in a menu, such as
“cat”, explain part of the “what”, representing a wealth of underlying content. These words must
be chosen judiciously and in relation to each other, as they are not perceived in isolation but in
context with each other (e.g. a menu with the terms “cat, dog, hamster, goldfish, turtle, canary”
indicates a different kind of web site than a menu with the terms “cat, cougar, cheetah, lynx,
tiger, lion, jaguar, leopard”). The visual formatting, on the other hand, provides a different kind
of information — it tells us something about the pattern relationships between these words, such
as “connected to”, “inside”, “outside” or “part of”. A menu including the terms “cat, food,
health, mating, dog, hamster, goldfish, turtle, canary” would be confusing without some kind of
visual structure or formatting to indicate that ‘food’, ‘health’, and ‘mating’ are sub-sections — a
part of - “cat”. Alternatively, visual menu structure on its own without text would not tell us
anything meaningful about the site’s content. The symbolic representation of the content (the
words) and the visual representation (the design) in combination with each other form the input
that makes menus meaningful
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the object and turn towards the user’s interpretation of the object is not a new
idea.

But although the rhetoric in design literature has promoted user interpretation
as a core principle for a long time, this much discussed change is still very
slow in actually manifesting itself in design practice or in designers own
identities of who they are and what they do, at least in the area [ am familiar
with — graphic design. For one thing, the move away from focus on the object
(and it’s qualities, particularly the visually aesthetic ones) and towards the
meaning of the artifact for the user is not very apparent in the reward systems
in designers’ culture. During the same time period that the literature was
beginning to challenge designers’ concern with the aesthetics, designers’
coffee table literature blossomed as never before, and designers began to
become “famous” through showcasing their work in juried annuals such as
Graphis or glossy magazines such as Novum Gebrauchsgraphik, Idea, Eye,
etc. In Norway annual competitions such as Visuelt, The Golden Pencil
(Gullblyanten) and Norwegian Award for Design Excellence (Merke for God
Design) have been handing out awards for the best designs since the early
80’s, as have their European, American and Asian counterparts. In these
competitions, “invisible” work rarely receives an award.

I’ve experienced the power of these institutions during the course of my
career as participator at all levels: submitter of work, winner (and loser) of
awards, and jury member/jury chairman. In the capacity of jury chair, I
became involved in revitalizing the criteria for the Award for Design
Excellence some years ago, where we attempted to strengthen the user-
advantage aspect of the evaluation process. But despite these efforts, the
nature of such competitions cannot side step the fact that user advantages
need to be visible to the jurists (and hence the audience who applaud them).
This is very difficult to do when working with expert-based systems where
small “invisible” changes — often made incrementally instead of in one big
radical bang - can make enormous differences to the user. When there is no
discernable “bang!”, it is hard to explain to an outsider what all the fuss is
about.

In the end, the most captivating work that wins awards in these competitions
tends to be that which you can hang on a wall or print evocative pictures of in
a catalog, work that entails visible changes that untrained eyes can clearly see
and comprehend. Even when a jury is committed to rewarding work that
might be more hidden, it is difficult to hand out public design awards to
outcomes of design work that the public just can’t see. The Norwegian
Design Council has begun to address this issue, by launching a new
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competition called “Design Effect”, where the measured and documented
effect on the user is the basis for juried evaluation, rather than the jury
members’ personal judgment about the aesthetic and functional design. This
is a step in an interesting direction, though it presents methodological
challenges both in documenting effects and proving that these were the
results of design efforts alone.

While writing this text, a very typical example of this precise topic landed in
my mailbox. It is an email from “Nora”, working in a design company in
Berlin. This company is publishing a “Who’s who” book on graphic
designers. The text reads:

“Dear Mrs. Rosenbaum

My name is Nora. I work in the graphic design studio hesign by
Jianping He. We are planning a Who ‘s Who book of graphic artists
publishing. Our desire is to develop a comprehensive publication
that provides an overview on the design situation today. This time
we want to show graphic designers from around the world and in
every age class in it. The target is a kind of graphic artists
dictionary to create, so we hope to find about 1000 graphic artists.
So you can get an overview of how it looks on the market and see the
differences between the various countries and age. You are a
graphic artist with appealing and beautiful works. We would like to
invite you to present you in our book.”

I receive similar invitations at least once a year, because I used to make much
more visible work that won prizes and secured me membership in an
international design organization that lends its mailing lists to publishing
projects like these. Who reads these books, and what does that tell them
about successful design? What do I tell Nora? How do I explain that I am
now working in a less visible area of design where the challenges are very
different than creating an eye-catching works that are “appealing and
beautiful”, work that would be difficult to describe through pictures in her
book?

The media seems for the most part to support Nora’s view of design. In the
same issue of the newspaper where I found a clipping of the Cochrane
Review, there was a full-page article reporting on the assignment of a new
director for Norsk Form® Throughout this entire article, design and

28 Established in 1992 at the initiative of the Norwegian Ministry of Culture. Norsk Form aims to
improve people's quality of life and everyday situation through the use of design and
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architecture were referred in the same sentence, as activities that would
“improve people’s every day life quality”; Norsk Form would contribute to
this goal by increasing “understanding of aesthetic quality in Norway”; the
article was entitled “Will make Norway more beautiful”. Is it any wonder that
as a designer I have an identity problem when I’m working on things that
lack prominent aesthetic qualities? There may be a lot of design literature on
the expanding role of designers, but there is little recognition of this tendency
in designer’s own reward systems or in the public sphere. The architect is
skeptical too; he’s still knitting his brow and shaking his head. He’s looking
for the aestheic qualities and innovation that is visible to him in my
explanation of what I do, and he can’t find it.

Interaction design is one field of design where the meaning according to the
user has gained actual foothold, where the explicit focus is not on designing
“things” but on designing for human communication, action and
experiences.[130] Although certainly all areas of design — such as graphic
design, product design or architecture —share this human-centered dimension,
the end-user perspective in interaction design is particularly strong because
the outcomes of designing don’t have an independent material existence way
that actual products do. Graphic designs, products or buildings can still be
seen, touched, experienced more generally as objects of form outside of their
particular use contexts (although much of the original meaning may be lost).
Interaction designs, however, are constructed with invisible digital material,
“stuff” that can’t be seen and valued except through use. You can’t hang an
interaction design on a wall, but you can win a prize for it, and the field
definitely cultivates its public heroes who create lots of invisible work — or
write about others work — and through this make a mark for themselves (e.g.
Jared Spool, Steve Krug, Peter Morville, Jakob Nielsen, Donald Norman).
These people are possibly more visible on blogs and at conferences than in
coffee table books with colored photographs. The related field of service
design is delivering an even more abstract product than interaction design:
services that are created at point of delivery rather than things that are
produced and distributed. I asked Lavrans Levlie, partner of Live|Work, an
international service design consultancy with a branch in Oslo,[216] how
they explained their very invisible product to people such as potential clients
or fellow designers. He said that reference cases were his best selling points,
and that often the clients coming to him did not have trouble understanding
what he was doing, as they recognized their own business and organizational
challenges in his casework. However, he said that he had some odd problems

architecture, by initiating and participating in chosen projects and through teaching, events,
competitions and exhibitions.
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recruiting new staff — it was particularly difficult to find graphic designers
that understood his business concept and way of working, unfamiliar as their
were on concentrating on problems of use rather than problems of visual
expression. What would the architect make of service design? Would he see
any kinds of connection to his own way of working and thinking, or would he
think of it as foreign design territory?

Who did the designing?

The third thing that makes my contribution in this work difficult to explain to
the architect is the distributed nature of the part of the work traditionally
relegated to professional designers. To my knowledge, Andy Oxman (the
senior researcher who initiated and led the Summary of Findings and
SUPPORT projects) had never heard of user-centered or participatory design;
yet this was his guiding principle when he designed the overall protocols for
this work. In the Summary of Findings Table project, for instance, over 50
stakeholders contributed with input to our work. Andy is a trusted member of
the stakeholder communities we queried and understood the politics and
pragmatics of making proper space for the feedback of multiple experts who
had a scientific interest in the way these tables were designed. 20 users also
gave us feedback about what parts of the table gave them trouble. The core
working group shared the tasks of collecting and analyzing data and making
decisions about which of all these voices to pay most attention to. Compared
to other projects I have been involved in, a large part of what is traditionally
the designer role was widely distributed among non-designers. Who did the
designing? It was definitely “we”, not “I”.

This leads to confusion of professional identity and unclear sense of personal
contribution. With the working group at the core and all the people offering
feedback at the periphery - where was my role as designer (rather than
researcher) in this myriad of contributing test participants, opinionated
scientists and skilful, user-dedicated core team members? What on earth was
left for me when even the possibility of adding aesthetics surface qualities to
these products was at a complete minimum?

Some might interrupt here and suggest I should have revolutionized this work
by coming up with a brilliant angle no one had thought of before. I should
have questioned the limitations of making a static table, and thought about
the problem in new ways, as designers are known to do. I did consider this
approach at the very beginning, but through conversations with the core
team, I quickly understood that this was avoiding the task at hand. Basically,
they were going to make tables and they needed help with that. Possibly there
were other ways of communicating the information, and, if the output had
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been solely web based, there would have certainly been many was of
exploring interactive solutions beyond traditional static tables. However,
these tables needed to be transferable from the Cochrane Review authoring
system to both the web publishing system for the Cochrane Library and the
system that generated pdf files of Cochrane Reviews, all of which functioned
automatically with no manual intervention. Pdf’s needed to be able to be
printed out on paper in black and white and therefore had to perform without
any interactivity. That meant that one obvious solution - hiding the more
detailed information of individual table cells and allowing them to expand on
demand — was not an option. Based on all of this, I accepted the very limiting
parameters of the project and got to work making proposals of plain old
tables.

Another interruption at this point in my explanation might involve the
relatively recent emphasis in design research on the importance of
emotions.[145] If visual aesthetics are not attended to, doesn’t the emotional
experience of the artifact suffer? I would argue that in these projects, the
critical emotional reactions did not have to do with the aesthetic quality of
the artifact. Users clearly felt ignorant because of unfamiliar language,
complicated statistical representations, or lack of sufficient prior knowledge
to understand document types and content. The strongest emotional reactions
we observed were directly tied to these issues. It is unlikely that aesthetically
pleasing design would counteract the emotion of feeling like an idiot.

What’s left for the designer to contribute?

So, when the design task is stripped of two of its most salient components
(adding visual or physical aesthetic quality and coming up with new,
unexpected, “big bang” ideas), when dedication to end-user experience is
already shared by other team members, and when scores of other people
within multiple areas of expertise are also contributing input and suggestions
of how to improve the product, what is left that can be called the designer’s
particular contribution?

I made a list based on my own experience in these projects:

* My participation helped establish (and sustain) a collective awareness that
the artifact matters, that the numerous choices we made about a myriad of
seemingly very small details and the relation of these details to the whole
(the character of the thing)[217] can make critical differences to the users.

* My participation also drew attention to the wider systems and context of
use (e.g. not just looking at use of a document, but also to first find the
web site where it is published, and then to find the document on that site).
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An obvious next step in these projects emerges from this perspective: to
observe their use in natural settings, with an eye for how to both improve
the artifacts themselves and the systems that help connect these artifacts to
the people who might use them.

* [ have contributed by successfully introducing designerly methods for
acquiring knowledge to feed into the process of making new things -
iterative rounds of solutions and qualitative feedback, including carrying
out user tests - into a research community that has other kinds of inquiry
traditions and ideas about what valid knowledge is.

* My designer skill set is well suited to working out solutions between
conflicting interests (such as conflicting needs of users and stakeholders),
and I thrive on these kinds of challenges. My experience has taught me
that contradictions or conflicting interests (articulated through language)
can often be successfully resolved when dealt with through visual (or
physical) form. Working out solutions in sketches also leads to a better
understanding of the problem, which can pave the way to redefining it so
that conflicts are minimized or disappear altogether.

* Design experience is also about managing uncertainty, keeping the
possibility for new solutions or new angles open for as long as necessary,
steering comfortably towards unknown solutions. (Although I see this as a
typical designerly trait, I think my working group was already relatively
comfortable with uncertainty. Perhaps it was because they had lots of
previous experience being involved in design projects, or perhaps it was
just a reflection of their scientific background?)

¢ I’ve helped draw attention to the importance of listening and attending to
end-users’ perspectives.

* [ have brought in other skills based on my design expertise:

— Seeing: recognizing design possibilities in the feedback

— Judgment: recognizing core issues in feedback that are relevant for the
design, evaluating new sketches in light of these

— Sketching: trial and error, working towards new solutions, seeking
synthesis and unity

— Thinking: using conceptual skills related to design, such as abstracting
problems up a level or reframing problems

Designing takes place at the intersection of so many different dimensions of
organizational activity that it can’t help but be a strategic tool, if for no other
reason than to visualize otherwise hidden consequences of choices. Where
there is poor awareness of what the underlying strategic issues are (or might
be), design processes can help crystallize consciousness about these. This is
what makes design such a potentially powerful resource — its value can
extend beyond the production or marketing sectors and far into the
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boardroom. In the projects in this thesis, designing was a strategic tool to
drive home the end-user perspective in the evaluation and improvement of
individual artifacts. But how much responsibility I could claim for that varied
from project to project. The earliest study I initiated and organized myself, in
an effort to bring users’ difficulties with the Cochrane Library to the attention
of the Collaboration board and the library’s publishers. However, in the other
two projects it was not necessary for me to assume the sole role of advocate
for the end-user since the working group was already convinced of the
importance of this from start. It is possible that this work has influenced
attitudes about and consideration of user perspectives, both at the individual
and organizational level in the Cochrane Collaboration. Possibly some small
ripple effect from the articles, casting a bit of light on the nature of the
problem when translating information between disparate worlds of
knowledge and practice, might make its way into the wider scientific circles
involved in similar kinds of work. But that sort of thing is very hard to assess.

Experiences summed up

This sums up my own experiences while involved in these projects. I've
described some of the doubts I’ve had about my designer identity, through
examples of how design tends to be described and evaluated by others. I have
also written about the problems of incrementally developing and evaluating
products that remain invisible on several levels and possibly not understood
as legitimate objects of design. In addition, I have tried to explain what role I
took when the traditional roles - sole innovator and generator of ideas, maker
of aesthetically pleasing things and advocate for the end user — were shared
with non-designers or not priorities.

Maybe the problem I was having with the architect is that while the
profession is changing — illustrated through my experiences above - the way
we describe and define it, at least in public, has not changed too much.
Possibly what is needed is to redraw the map a bit, so that it might better
represent the expanding professional landscape.

DESIGN THEORY REFLECTION

What is designing and what are its outcomes?

Traditionally, design has been seen as an activity concerning the planning,
making, production or improvement of things. “Things” cover a wide range
of man-made works: from humans’ early tools and images, crafted hand
made goods, plans for industrial products and built environments, to highly
sophisticated pieces of engineering like space craft. Cross writes:
“Everything we have around us — our environments, clothes, furniture,
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machines, communication systems, even much of our food — has been
designed... Pragmatically, the most essential thing that any designer does is
to provide for those who will make a new artifact, a description of what that
artifact should be like”.[8]

Newer forms of design, such as software design, interaction design or service
design, have challenged this concept. In these areas, a designed “thing” might
rather be a process or an action or a service rather than a product. The
outcome of a software design is not the code but the process inside a machine
that the code instigates. Results of an interaction design might be seen as the
action of the end user, such as the clicking on a mouse or choosing from a
menu. Service design outcomes are defined in terms of end-user’s
experiences mediated through multiple designed contact points, some of
which are completely immaterial such as help offered over the telephone.
Seeing designed “things” in isolation from their meanings, what they mean to
users, becomes increasingly difficult when the object of design has no
physical independent presence. Hence, the focus of the design outcome is
necessarily altered: from creating or planning a physical/visual/symbolic
artifact that has a (relatively) stable physical existence in the world, to the
processes, behaviors, experiences or actions of machines, people or systems
that - like live music - exist only in the moment, in addition to the meanings
these designs produce.

Buchanan sensed that old categories of defining design through product or
material type was too restrictive, and instead emphasized four “locations of
invention”: signs and images, physical products, activities and services, and
systems or environments.”[4] This freed the description of design from being
bound up by defined by the tangible categories of its results, and rather saw it
as it actually was: an indeterminate subject matter that could be framed,
constrained or viewed through different conceptual placements.

There are some theorists that have pushed the understanding of what design
is even further by suggesting new categories of legitimate outcomes (or new
areas of invention). Henrik Gedenryd, in his description of designing as an
example of cognition as interactive inquiry,[ 10] made an argument for design
as having two types of outcomes. The first is a conventional outcome for
productive purposes, similar to those described above (a “product”). A
second type of outcome is for inquiry or cognitive purposes, the activity of
“knowing” that is a direct result of testing and using an artifact such as a
sketch or a prototype. He stated that knowing might be a bi-product of a
design process, or it might be the most important result. One central kind of
knowing that occurs in designing, according to Gedenryd, is a new and better
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understanding of the problem. He, along with many others, argued that this is
one of the most typical features of designing: that problem setting is not an
analysis phase that can be separated and performed prior to design work, but
that designers use iterative imagining, testing and evaluating of trial solutions
(sketching) to gain knowledge about the nature of the problem.

The view that knowledge might also be an important outcome of a design
project, is echoed by Zimmerman et al,[218] who make a case for many
different kinds of knowing occurring as a result of a design process, for use
by other designers in other projects or for researchers. Examples of these
kinds of transferable knowledge are: methods used in a project (e.g. methods
for successfully communicate observed user needs to others, such as
technical, marketing or business staff), raw data from fieldwork (e.g.
ethnographical video of air travelers passing through check in areas that can
be useful for many different kinds of projects), important gaps between users
and manufacturers (e.g. how families actually use mini vans contrasted to
how manufacturers imagine that their mini vans are used), characteristics of
specific solutions that could be generalized to similar types of products or use
contexts, or designers’ reflections at the end of a project concerning
processes, users feedback or ideas for new concepts or design directions.
Zimmerman and Forlizzi call this “research through design”.[219]

This thesis is an example in case of this point of view. The work described
here has resulted not only in specific “products”, but also in several
knowledge-based outcomes that were the direct result of making those new
products. Some examples of these are: knowledge about the method (e.g. use
of the honeycomb model and suggestions for improvement), knowledge
about the nature of the gap between user and producer (e.g. the need of the
scientists to produce detailed and precise accounts of the data contrasted with
the need of the users for easily extractable gists), characteristics of the
specific products that might be transferred to other projects (e.g. the concept
of layering representations, successful use of the 1:3:25 model),
characteristics of user feedback (e.g. problems users had recognizing
document types), and general reflections about the nature of the work (this
text I am writing now).

Another example of knowing that might occur in design projects is when
participants or stakeholders gain new insights (e.g. about themselves, their
product, their organization, or about others). In our projects, we did not
explicitly look for these kinds of outcomes, but saw traces of them through
comments from some of the participating researchers who found the process
thought provoking. My own experience from earlier projects is that clients or
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stakeholders can benefit in surprising ways when they are directly involved
in or observe user tests®’. In future work this kind of outcome might be
studied more explicitly.

Summing up, designing is not an activity that is only concerned with the
making of things or processes, material or ethereal. It is also very much an
active, interactive inquiry that can result in knowledge. Some of this
knowledge has only local relevance to the particular project at hand, whereas
other kinds can be relevant to a broader scope of projects and context. (The
validity of this latter type of knowledge depends on the way it is collected,
processed and documented.) Designers are not the only people who may
acquire new knowledge through a design inquiry - stakeholders, clients or
users participating in the work may also be learning.

Designing — reflective conversations with the situation

In the early days of design methods study, designing was described as a form
of rational problem solving, characterized by a linear stage-by-stage set of
methods that began with the problem and ended with the solution. However,
empirical studies of what designers actually did documented quite different
behavior. Donald Schon studied the practice of architects, as well as several
other professions (e.g. psychotherapists, engineers, planners, managers) and
found similarities in all of these fields that contrasted with what he referred to
as ‘technical rationality’.[7]

“A designer makes things. Sometimes he makes the final product,
more often, he makes a representation — a plan, program, or image
— of an artifact to be constructed by others. He works in particular
situations, uses particular materials, and employs a distinctive
medium and language. Typically, his making process is complex.
There are more variables - kinds of possible moves, norms, and
interrelationships of these — than can be represented in a finite
model. Because of this complexity, the designer’s moves tend,
happily or unhappily, to produce consequences other than those
intended. When this happens, the designer may take account of the
intended changes he has made in the situation by forming new
appreciations and understandings and by making new moves. He
shapes the situation, in accordance with his initial appreciation of

» Observing user tests (for instance from a remote projection room) is a type of
participation that has potential to change the way a client views his business and its
offerings. It is conceivably a far more effective and believable experience than
reading a report or an article about what other people have observed.
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it, the situation “talks back”, and he responds to the situation’s
back-talk. In a good process of design, this conversation with the
situation is reflective. In answer to the situation’s back-talk, the
designer reflects-in-action on the construction of the problem, the
strategies of action, or the model of the phenomena, which have
been implicit in his moves.

This quote from “The Reflective Practitioner” captures many of the elements
that have come to be considered typical characteristics of designerly ways of
working: the focus on making things, problem complexity, many variables,
trial and error strategy, tight link between problem solution (making new
moves) and problem redefinition (new appreciations and understandings of
the problem), reflection-in-action, conversation with the situation, the
situation’s back-talk.[220] Schon’s decription also resonates deeply with my
own previously unarticulated experience of practicing design. Each of these
issues could be discussed in depth, but I will concentrate on one topic that
has most relevance here.

Conversation with the situation

In one of Schon’s chapters, a professor of architecture is helping a student
who is “stuck” — her attempts to solve a studio assignment are not leading
anywhere. His help, which he verbalizes so that she can follow his train of
thought, entails questioning a basic assumption the student has about the
nature of problem, reframing her approach based on a new guiding principle
and testing this idea out through a series of small sketches to see if it will
work. His conversation with the student is a wonderful audible version of the
internal conversation he was having with the situation at hand — in this case a
“screwy site”, the student’s assignment to design a school building, and paper
sketches drawn in pencil. The chapter title is “Design as a Reflective
Conversation with the Situation”. However, in the same chapter Schon has
formulated this concept slightly differently: “I shall consider designing as a
conversation with the materials of a situation”, (my italics). He also later
wrote an article entitled: “Design as reflective conversation with the
materials of a design situation”.[221] He is often quoted in the literature -
possibly incorrectly - with an abbreviated version of these last two phrases:

. . . 30
“a conversation with the materials”.

* One example reference is: The Design Challenge, Pelle Ehn & Lone Malmborg, Scandinavian
Journal of Information Systems, 1998. But many similar examples can be found by searching

for: “ ‘conversation with the materials’ Schon” , on Google Scholar.
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Conversations with materials - alternating forms of sketching using things
like paper, computer, models, or experience prototypes - and the reflection
over the speak-back from these materials is arguably the most central and
characteristic feature of designing.[8-10] Bratteteig refers to a similar dialog
between “materials and ideas” and shows how “ideas” need not only come
from a designer in participatory processes; they may also come from other
participants when they learn a bit about the materials.[132] Nonetheless,
conversations with materials are what designers are particularly good at and
trained to do: engaging themselves with the “stuff” in front of them through
reflective action-in-practice.

But when Schon’s original concept - “conversation with the situation” - is
recast as a “conversation with materials”, something both subtle and critical
is lost. The latter is but a sub-set of the former. Possibly we don’t think too
much about it, because Schon’s example took place in a school setting where
the real life situation (the “wild”) was not visibly present, placing
conversations with materials very much in the foreground. In traditional
schoolwork, many kinds of design-relevant conversations are missing, due to
the artificiality of the environment, rather like a laboratory. Perhaps this is a
good thing, as students need to start by mastering the central task of
intentionally manipulating and listening to the material, and build skills of
reflecting during in this process.

In real life, however, whole symphonies of conversations take place during
designing, not just those involving materials. Some are real dialogs that take
place between two people, such as client and designer, or between designers
and users, or between architects and public planners. Others are internal
conversations of the type Schon documented, but they may be with other
types of things than materials. For instance a designer may hold an inner
dialog with an imaginary design community and their opinions of the work
he is doing - this can be a powerful conversation. Even more abstract kinds of
“conversations” can take place, such as speak-back from history that
converses with a sketch or an idea. The 1992 Winter Olympic pictograms
that I designed (inspired by hieroglyphics)[222] are an example of an dialog
between a design concept and Norway’s cultural history. This dialog seems
to be clearly audible to any Norwegian who sees these symbols.

Real life design processes are not just conversations with materials, because
they typically do not take place in isolation. Like Gedenryd’s argument that
cognition is not exclusively intra-mental (inside the mind), designing is not
exclusively a process that takes places inside the mind of the designer, or
even inside the walls of a design studio. Although conversations with
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materials are usually very central, it is not just about that. Designing involves
lots of reflective conversations, real and abstract, external and internal,
between many parts of the situation — clients, users, stakeholders, producers,
materials, technologies, systems, “the environment”, ideas, histories,
competing products, media, colleagues, regulating bodies ... the list is
potentially very long. Some important “conversations” may not involve the
designer at all, such as when clients observe users directly and gain new
knowledge about their business, or when participators engage with materials
and get new ideas that contribute to the design. In complex projects, it is
necessary to open up for a wide set of conversations simply because one
person can no longer have all the know-how needed to create a good solution
based solely on his own expertise. Many conversations — real or imagined —
do not just happen on their own but need to be intentionally initiated, such as
dialogs with groups of users with special needs or with “the environment”,
based on ethical positions that those particular conversations need to be
brought forward. Different design processes involve very different sets of
conversations. An important part of the design job is to initiate appropriate
conversations, ask questions and... listen.

What does a designer do with all these dialogs?

I hope by now that the notion that all designers are typically solo artists that
create solution through isolated conversations with their materials is
weakened. Though this might be a fitting description for some areas of
design more resembling craft or art, many — arguably most — projects in this
century are far too complex for designers to work out solutions without
engaging in multiple types of conversations. However, the problem remains
of dealing with all of this input. How does a designer synthesize the
cacophony of voices singing out from both external and internal dialog with
people, materials, systems, ideas, cultural history etc, and bring these to bear
on the problem at hand? Designing is not just about listening to everything at
equal volume and then trying to cater to all registered needs or notions. How
are these conversations attended to, how are they used in a design process?
Or, to frame the question in a way related to the work in this thesis, what
happens when the user tests have been held, the stakeholder feedback
collected, analysis of the problems carried out, and potential solutions
discussed?

Judging and making

Ultimately selections are necessary. Not all conversations are equally
relevant, useful or important. Deciding on which conversations or which
parts of a conversation are most significant involves reflective judgments
about what to listen to, where to focus attention, and what doesn’t matter so
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much. Sometimes a keenly focused attention in the right spot can short circuit
directly to a new idea. Alternatively it could lead to important understandings
about the core issues of the situation, to be drawn upon as the work
progresses. But as discussed earlier, reflection (including judgment) and
making are not easily separable activities. Design is not characterized by pure
isolated phases of analysis followed by pure phases of creative activity. The
processes of judging and making are interrelated.

An example of judging and making — testing constraints

One of the first rounds of judging that occur in a design project is a design
conversation with constraints. An example of this is my description earlier of
trying to think beyond the limitations of making a static table at the
beginning of the SoF Table project. This is a well-known form of typical
design behavior, where designers are known to treat even simple tasks as “ill-
defined” problems by challenging the givens in a brief.[8] I don’t think
designers do this because they particularly love complex problems, as
Stolterman alludes to in his article on the nature of design.[39] Based on my
experience, this is a way of locating the true boundaries of the project within
which reframing can possibly occur. When I tried to think beyond the limits
of making a table, I quickly ran into reasons why this would not work. This
kind of inquiry — challenging givens — defines the parameters of the work
within which the solution will lie.

Buchanan has said that design has no real subject matter, that a client’s brief
“doesn’t present a definition of the subject to be designed, but a problem and
a set of issues to be considered in resolving that problem.”[4] If the brief does
go so far as to begin to define the subject, that is just the client’s attempt to
move from problem to design. Designers learn to politely ignore these client
attempts, to not take them literally. This is because one learns that this is
merely one of many possible ways of framing a problematic reality — the
client’s way — and that it is likely springing out of conventional thinking from
earlier solutions. The way to new solutions is often to move backwards and
consider reframing of the problem.

But in order to do any reframing, a designer first needs to know where the
nonnegotiable boundaries of the project lie. Boundaries, or constraints, are
built into a brief often in the form of limitations or requirements. Gedenryd
described ‘sources of constraints’[10] (a concept from Lawson) as rigid (i.e.
legislative constraints), somewhat flexible (client-imposed constraints) or
completely flexible (designer-imposed constraints). In the beginning of a
project, a designer needs to understand the constraints embedded in the brief
— are they rigid (from a source far removed from the project’s control) or are
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they local? If they are local, they can often be changed. Sometimes clients
predetermined constraints are not well thought through (or too well thought
through), therefore most designers start a project by questioning the framing
presented by the brief. One way to check the flexibility of constraints is to
envision a new idea that defies them, as good ideas are excellent arguments
to convince a client to alter his predetermined constraints.”’ When a designer
has determined where the rigid constraints lie — the ones with distant sources
that for all practical purposes cannot be negotiated — and understands which
of the client’s constraints are most inflexible, the space remaining inside
these boundaries is where the solution will lie.

Sometimes that space is much larger, or covers a somewhat different
conceptual territory, than the space defined by the initial brief. This is one of
the ways “making” (creating ideas that defy constraints) and “judging”
(which constraints are nonnegotiable) interact in design. In the case of the
SoF Tables project, the constraints created a rather narrow solution space
rather than a broader one. Tables needed to be generated both as web
presentation but also pdf for print. This meant parking the idea of making
something radically new or possibly interactive, and finding static, printable
solutions that could work within these boundaries.

Who is doing the making and who is doing the judging?

When it comes to making and judging of design solutions, who is carrying
out this activity and based on what knowledge, experience or values? These
are the elements that are increasingly up for grabs in newer forms of design
work. When I began my design career at the beginning of the 80’s, nearly all
projects I worked on had a clear division of these roles. As designer, I carried
out mini-cycles of making and judging that resulted in ideas and sketches,
which in turn were ultimately judged by the client, based more or less on
personal preference (or sometimes through market testing, for instance of

*! Norwegian designer/illustrator Trond Nordahl provided me with a good example of this kind
of deviation from an original brief: a client came to him with a very specific brief for the cover
of a telephone catalog. They wanted him literally to “draw an illustration of a man and a woman
sitting on a couch in their living room. Each of them should have a child on their lap, one boy
and one girl. All four should be browsing through one telephone catalog (that was also on their
lap) and at the same time be eating cookies”. Nordahl’s idea (and final solution) for this
assignment was a dramatic reframing of this brief: a 5-meter tall kinetic abstract sculpture that
could be associated with a human figure. A kind of catalog shape was mounted at the end of one
of the “arms”. This sculpture, created in steel, was installed outside the company headquarters
and photographed for use on the phone catalog cover that year.
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packaging designs). Users or other stakeholders were not often visibly
present except in such test situations.

Today such a division of labor is not so clear-cut, as many more types of
people and conversations are brought to bear on both making and judging
processes all through the design work. The work in this thesis is an example,
where large groups of stakeholders were consulted several times. Part of the
reason for this development is that projects are more complex. Too much
separation of judging and making does not lead to successful results in
complex projects, and yet no single group has enough knowledge to make
good judgments about all aspects of the work or the situation. The movement
towards participatory design during the last few decades has also drawn some
attention to the political question of who is doing the judging, i.e. who is in
control and which other voices should have a right to be heard. They can
successfully contribute with both ideas and other aspects of the “making”
phases, possibly due to their tacit knowledge about the situation at hand that
is difficult to make entirely explicit.[223, 224] In these kinds of cases, the
designers’ role might be more about initiating and guiding others’
participation, helping identify and cultivate promising ideas or directions,
translating input into final working design solutions, attending to the unity or
the character of thing to avoid fragmentary design-by-committee results, as
well as keeping an eye on the fit into a larger technological or use
environments and systems.

Involving non-professional participants (such as users) beyond the level of
informing the project can be very time- and resource consuming, and not all
projects are suited to this kind of organization. In addition, not all relevant
conversations involve the concerns or perspectives of actual people, like
users or stakeholders, who can actively participate in the making processes.
Some conversations involve dialogs with more abstract entities, such as “the
environment” or the current zeitgeist. Given this, how are the many relevant
dialogs brought to bear on both the judging and making in designing?

Active vision

Recent research in the neurology of perception casts some interesting light on
this question. In the book “Visual Thinking for Design”, Colin Ware presents
a new way of understanding visual perception called “active vision”. [174]
Active vision means that seeing is a very dynamic process - not only is the
retina sending information for processing to the brain (bottom-up
information) but the brain is in parallel sending information in the other
direction to steer what is being seen to begin with (top-down information).
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Ware describes several concepts that are central to active vision: cognitive
threads, visual queries and perceptual critique.

A cognitive thread is defined by intention, the “what” that you are doing at
that moment. It is the linked set of concepts forming a narrative in your mind,
shaped by the individual task of the moment — searching for oranges in a
grocery store or examining a patient for signs of disease. Visual queries are
the searching involved in seeing, where eye movement is steered by the
cognitive thread, looking for particular information to serve a particular
cognitive task. Together the cognitive thread and the visual queries make up
the top-down information that affects what you see, or focus attention on.
Ware claims that designers typically test their designs by visual queries —
making marks on a paper, then evaluating rapidly whether those marks are
appropriate to the task in mind. He calls this a “perceptual critique” of the
sketch. Researchers such as Lawson, Schon and Cross have already
documented this as typical design activity.[7-9] What Ware adds to these
descriptions are neurological explanations about what drives this kind of
behavior. He also suggests that part of the expertise of a designer is about
developing advanced skill in this area of seeing and critiquing - that designers
become increasingly adept at setting their own visual queries aside for the
moment and imitating the sets of visual queries that other people might have.
Doing so depends on an understanding of others’ cognitive threads —
including understanding their cognitive tasks and what motivates (or would
motivate) attention to this particular artifact. Ware also explains how the
combination of sketching (physically producing external imagery) and
imagining new possible moves (mentally producing internal imagery)
interacts so rapidly and effectively with this process of visual query.

Evaluating sketches and new ideas

Designing is partially characterized by processes of making and judging.
When representatives of the multiple conversations involved in design
projects are not directly available to participate in the judging and the
making, designers can instead create sets of visual queries and cognitive
threads of others to use in this process. These can then be used while
sketching, to formulate multiple evaluations — or different ways of seeing the
design — to carry out many perceptual critiques from different points of view.
Ware writes that designers do this automatically, comparing it to a kind of
informal internal cognitive walkthrough. This doesn’t mean the design
needn’t be evaluated formally, such as through user testing, but that in
between these formal sessions there is an enormous amount of mini-
evaluation going on (e.g. during the sketching of new ideas). It is during this
phase that an understanding of others’ visual queries is of great value. It also
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doesn’t mean that designer has no visual queries of her own, just that she
becomes increasingly expert at being able to supplement them by setting
them momentarily aside and imitating the queries of others.

Such queries might not just be carried out only to evaluate the suitability of a
design for a typical user; they might also be used to pass a rapid judgment on
possible impact on surroundings, feasibility in production, adherence to key
issues in the original brief, etc. By creating a mental store room of large sets
of potential visual queries (through conversations with the situation), a
designer can move rapidly between them during the sketching activity or
when evaluating new ideas. A design involving invisible materials might be
evaluated with a similar technique, but one that involves experiential queries
rather than merely visual ones. Finally, understanding which queries might
deserve most attention is also a skill that increases with expertise, as does the
confidence needed to be able to open up to the queries and concerns far
removed from one’s own.

This accurately describes the activity I carried out after user tests were held,
stakeholder feedback collected, analysis of the problems carried out, and
potential solutions discussed in working group meetings. After all of this
activity, I needed to close the door and sort through all of this input on my
own, carrying out phases of rapid sketching, or visual queries. This is the part
of the work that most resembles what I used to call designing. What strikes
me as most curious is that in a complex project like this, it makes up such a
little part of the whole work.

Placements and personas

Ware’s description of how designers might imitate others cognitive threads,
visual queries and perceptual inquiries bears a strong likeness to two other
concepts from design literature that support flexible points of view:
placements and personas.

As discussed earlier, Buchanan proposed that the concept of placement was
central to the nature of design.[4] Placement, as I understand his concept, is
about shifting conceptual point of view so as to look at the problem situation
from new locations, new places of thought. For instance, placement might
involve shifting to the perspective of another person, another location of
invention (e.g. from the single artifact to the whole system), another position
in time (e.g. from production phase to whole life cycle), or any move that
entails a reframing.
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Personas are hypothetical archetypes of real users, precise descriptions of
imaginary people and what they wish to accomplish.[225] The strength of
personas is that they can help externalize and make explicit mental states or
mental activity of users (such as visual queries). They also allow a whole
team to engage over time with a stable and shared concept of a user.[226]
Designers’ thinking about users can be externalized and carried out together
with others. The potential weakness of personas is that they are often a
product of the imagination of the designer or project team, rather than based
on actual input from the real world. My experience with bringing in actual
voices from the outside is that these often contribute through viewpoints that
nobody involved with the project could ever have imagined or anticipated.
An example of this from these studies is our finding that correct
understanding of the evidence was a potential problem for professional users.

Seeing design possibilities

A logical extension of the concept of active vision is a better understanding
of how a designer brings her own set of visual queries to the table when
engaging with the situation — for instance while discussing the brief with the
client, observing user tests and reading results of stakeholder feedback. In
these parts of the work, a designer is not just listening with a blank mind; she
is using active vision, searching for information to suit her own cognitive
task at hand of finding a solution to the design problem.

How is a designer’s information seeking in these settings any different from
any other participant from the outside of the situation? In all of the projects in
this thesis, social anthropologist Claire Glenton co-participated in both data
collection and data analysis of the user testing and stakeholder feedback. I
discussed this issue with Claire, wondering whether she felt that what I — the
designer — observed test session and searched the data differently than she
did. She replied immediately: “Solutions. You were seeing solutions in the
data,” she said. “I was just seeing patterns”.

Designers see solutions probably because we are looking for solutions; that is
our main cognitive thread. We are not primarily looking for patterns of power
(unless that has relevance to the design of the artifact); we are not looking for
linguistic patterns (unless these have relevance to the design of the artifact);
we are not looking for social network patterns (unless these have relevance to
the design of the artifact). As designers, our main cognitive thread is how fo
make or improve the artificial world — the artifact, the process, the system or
environment — looking for information that can tell us more about what things
are, what they means, what they could be. Through experience we become
skilled at recognizing solution-like signals, while observing or interacting
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with users or in other relevant conversations. For designers, solutions are like
oranges in the grocery store — they send beeping signals to the designer brain,
steering our attention to that part of the situation.

Perhaps this is why I have never understood how design processes could be
effectively fueled by condensed data that is processed and analyzed by
somebody else. I think useful observations leading to new ideas emerge most
readily through emersion in unedited data, engaging first hand in the
reflective conversations of the situation. This is because everyone practices
active vision, and one person’s edited and processed version of reality might
be obscuring or eliminating the details that trigger another person’s valuable
insights and new ideas. This is likely why real users might be well situated to
seeing design possibilities, provided they understand what the materials can
do and can be encouraged let their imagination run freely beyond that which
already exists. They are already completely immersed in the situation at hand,
and have more access to richer information about some parts of it than
anyone coming in from the outside.

Summing up, we might say that designing involves potentially many kinds of
reflective conversations with the situation, not just with the materials. Part of
designer’s toolbox of skills is the ability to initiate and attend to these
conversations (both real and abstract) and draw core issues emerging from
them into the designing process. One way of doing this is for designers to
actively search for solutions while directly engaging in these dialogs.
Another alternative is to invite actual conversational partners (e.g.
stakeholders, users) to contribute to the making and judging parts of the
design process. Yet another path maximizes on the concept of active vision:
designers use understanding gained through the many kinds conversations to
build a repertoire of cognitive threads and visual queries representing core
issues or concerns of others. These are used in the micro-processes of
sketching and perceptual critique that are so characteristic of design work.

Two approaches to design?

The traditional view of the designer is an individual who is conversing in a
limited space with his material. The view I am describing differs, in part
because it is based on a much wider set of conversations. Gedenryd compared
two models of cognition with each other (the old “inside-the-mind” model
and the new interactive inquiry model where the outside world plays a much
larger role) and suggested they differed from each other in the same way as
writing and conversation differ.[10] Possibly our understanding of these two
views of designing can benefit from a similar comparison.
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Writing is something someone usually does alone. In writing for a particular
audience, an author must try to predict what the audience might think, but
without their direct feedback. Writing is therefore based on guesswork.
(Maybe like a design competition, a stab in the dark without the advantage of
conversing with the client and letting their speak-back feed into the process.)
A conversation, however involves more than one person. Also you don’t
have to imagine feedback; you can ask directly for it, and explore what it
means. Conversations are exploratory, collaborative process, where many
voices can contribute; many people can both listen, and speak and ask
questions, learning from each other.

The “old” model of designing, involving one or few people in a limited
dialog between themselves and their material is like writing. It produces a
stable piece of work, “things” often with a clear independent material
existence and definable authorship. There is much room for personal vision
and expression, but this work form is limited as to how complex a problem it
can address with a reasonable hope of success. The “new” model does not by
any means exclude this mode of work, but expands the concept of designing
so that it also includes work forms more similar to conversation than to
writing. Compared to the output of writing, the output of a conversation is
harder draw a line around. It is more malleable, more diversified, it is
performed and “owned” by more people, and is more a work in progress than
a finished piece. This way of working might involve a great number of real
and imagined dialogs including many more participating persons, ideas and
interests. The result may not be a visible “big bang” but more subtle output
that is harder to freeze in time and claim ownership to. Wikipedia says:
“Conversations are the ideal form of communication in some respects, since
they allow people with different views on a topic to learn from each other.”
The designer role is not necessarily diminished, just changed — less visible,
more distributed, attending to a broader set of concerns. The designer also
needs to develop sensitivity to the value of other outputs of the inquiry than
merely the visual or technical solutions.

Greenhalgh et al. carried out a meta-narrative review of the literature on
electronic patient record systems, in order to map, interpret and critique the
research coming from multiple traditions.[202] In this work, they identified
five different underlying sets of philosophical assumptions in EPR research:
Positivist, Interpretivist, Critical, Recursive (Integrative), and Design. The
Design category was divided into two columns and is repeated below (see
Table 4 below).
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Table 4. Excerpt from table entitled “Philosophical Basis of Different Approaches to EPR

Research”[202]

ASSUMPTIONS DESIGN
AND VALUES

Conventional Participatory

(Roots in positivism) (Roots in Interpretivism)
Ontonlogy Multiple, contextually situated, Co-creation of socially useful

(Assumptions about

the nature of reality)

Epistemology
(Assumptions about
the nature of

knowledge)

Role and reflexivity
(Assumptions about
the role of the

researcher)

Methodology
(Assumptions about
what methods will
generate

“best evidence”)

Axiology
(What is of value)

alternative world states, socio-

technically enabled

Knowledge emerges through
making and testing-in-reality.
Design is objectively constrained
construction within a context.
Meaning is revealed through

iterative circumspection.

Researcher is creative, precise,
technically adept, a seeker of
elegance and usefulness in an

artifact.

Developmental, with a focus on
the technical. Measures
artifactual impacts on the

composite system.

Control, creation, progress,

improvement, understanding

artifact through negotiation and

sense making.

Knowledge is subjective and
value laden and emerges
through making, which is a social
process that requires shared

vision and understanding.

Researcher is a team member
and co-producer of a useful

artifact.

Developmental, with a focus on
the social. Measures shared
vision, values, and collaborative

outputs.

Fitness for purpose, ownership,

engagement, dialogue.

Although this table reflects perspectives found in design research (not
practice), it was looking at studies with an emphasis on implementation or
use of EPR systems. Greenhalgh commented in an email: “We weren’t really
very systematic about the design literature. Indeed we kept trying to exclude
papers on design but they kept creeping back in!”’[227] Systematic or not,
this review echoes the idea that there may be two different approaches to
design, a traditional view and an emerging view that I am expressing here.
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And that design knowledge, not just design practice, might be increasingly
“creeping in”.

The emergence of a new approach to designing has its parallels in other
fields, for instance medical practice. As I described in the introduction, the
paternalistic model of “doctor knows best” is challenged by a new model of
“shared decision making”, an integrative approach that has more room for
patients’ own values and preferences as well as input from research. What
has been a space largely controlled by the medical professionals’ individual
expertise is slowly opening up, not to exclude this expertise or render it
obsolete, but to add additional conversations to the locations of health care.
This move is not tension-free, especially for those who are schooled and
settled in old ways. But a new way of practicing medicine is slowly evolving,
probably driven in part by the widespread availability of health related
information online and increasingly informed patients. This new doctor role
includes improved communication skills and the ability to seek out and
synthesize information from a broader set of sources than just his personal
expertise to bear on the task at hand, through differing models and degrees of
co-operation with the patient. Seen in the light of the work I have been
engaging in the past years, I think that these changes in the medical
profession resemble more and more the current transformation of my own
field.

At this point I return once more to the architect. I think if I had the
conversation with him again, I would be able to better explain myself this
time. I would tell him I have been exploring a new way of being a designer,
one that isn’t so intra-mental but more interactive. It involves the feedback
and participation of many people and much reflective conversation with
situation far beyond merely a dialog with materials. I would tell him that my
role was not necessarily to dominate the arena of ideas or solutions, but to
open up the process to including a broader range of relevant conversations,
and to attend to the speak-back from these people, constraints, systems,
materials, ideas, research studies, histories, perspectives etc. so that these
voices made their way into the design work. Sometimes this meant engaging
directly in these dialogs while searching for ideas. Sometimes it meant
inviting others (non-designers) into either the making or judging processes of
design. Alternatively it might mean improving my own skill of identifying
and imitating other points of view when carrying out internal reflective
conversations with the material. The outputs of this work were not only the
“things” we made, but also knowledge we gained underway. Some of that
knowledge was primarily of local value and fed back into the artifacts. Some
involved methods, findings, placements or visions with potential value for

146



THE END OF THE JOURNEY

other situations, which is why we organized the work as research and
published it. Some of the knowledge also led me to understand what I did in a
different way than when I made more aesthetically oriented work that that I
could point to and hang on a wall, or that I could claim individual authorship
for. Not better or worse, just different. And I have a feeling that he would
understand what I was talking about. This expanded view of designing and
design outcomes is not likely unfamiliar to most people in design professions,
even those who produce highly expressive personal work. It’s just the way
we talk about it that hasn’t quite caught up yet.
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The work in this thesis has resulted in output on several levels: evaluation
and design of specific artifacts, knowledge about the characteristics of users’
experiences and user-producer gaps, subsequent consequences of knowledge
for design, and reflections about the nature of designing based on my own
experiences participating in this work. Below is a summary of answers to the
research questions and underlying design inquiry.

RESEARCH QUESTION 1

How can we improve health professionals’ user experience of the
Cochrane Library web site?

a) How do health professionals experience the Cochrane Library?
b) What design and content related improvements of the site do
these findings suggest?

Summarized answer, question 1

In 2005 and 2006 when these studies were carried out, health professional
participants had much difficulty locating both the Cochrane Library and its
contents. Non-native English speakers were at an extra disadvantage when
retrieving relevant documents despite high levels of English-language skills.
Many participants displayed feelings of ineptitude, alienation and frustration.
Some made serious mistakes in correctly distinguishing between different
information types, for instance reviews, review protocols, and individual
studies. Although most expressed a high regard for the site’s credibility,
some later displayed a mistrust of the independence of the information.
Others were overconfident, thinking everything on The Cochrane Library site
shared the same level of quality approval.

Health professionals’ user experience of evidence-based online resources can
be improved by applying the following principles:
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Follow existing usability heuristics and web usability guidelines,
designing especially for findability through search engines, as well as for
speed of use particularly important to health professionals.

If resources are limited, focus on improving simple (non-advanced) search
functionality, including technology that will help non-native English
speakers.

Drop “researcher” language and jargon avoid alienating health
professionals.

Don’t assume users possess good mental models of evidence hierarchies.
Make document types evident where possible — through information
architecture, labeling, and search results design.

Clearly mark the difference between quality-approved content and not
quality-approved content.

Ownership and authoring must be clear at all levels of the site for
supporting and maintaining credibility.

For a more detailed answer to question 1, see:

The Cochrane Library article (first article, next section)

The discussion section of this overview under the subheading Searching
and finding evidence, Understanding evidence, Appraising evidence,
Other concepts of usefulness — looking at the non-instrumental uses of
evidence, Knowledge gaps, Different uses lead to different experiences,
Layered boundary objects

The two evaluation reports can be useful as case study material but are
prohibitively long to be included here (23 and 24 pages). They are available
upon request to the author. (sarah@rosenbaum.no).
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RESEARCH QUESTION 2

How can we improve health professionals’ user experience of
Summary of Findings Tables for Cochrane Reviews, while at the same
time securing stakeholder acceptance and publishing feasibility?

a) How do health professionals experience the Summary of Findings
Tables?

b) What characterizes the stakeholder feedback?

¢) What design and content related improvements of the table do
these findings suggest?

Summarized answer, question 2

User test participants demonstrated unexpected comprehension problems,
mainly confusion about what the different numbers referred to (class
reference), which in some cases resulted in total misunderstandings about the
meaning of the data. They also had difficulties with continuous outcomes,
meaning of “no data available”’/empty cells, and unfamiliarity with language
and concepts such as risk column headings and abbreviations. Many found
the table to be complex, though some expected a learning curve for this kind
of information. Stakeholders, on the other hand, were primarily concerned
about precision in the data representation in addition to production feasibility.
Resolving the tension between achieving stakeholders’ concern for table
precision and users’ need for table simplicity was the main focus of group
responsible for table design in the SoF project.

It is clear that table design (including details about numerical representation,
language use and visual formatting) has a strong influence on users’
perceptions, especially regarding correct understanding. However, in order to
design a table that is tailored for users, stakeholders’ concerns about
precision must be addressed. Fuzzy trace theory can be a helpful conceptual
tool for resolving what is traditionally thought of as a tug-of-war between
complexity and simplicity, by reframing the problem along a verbatim — gist
continuum. Other design guidelines for similar tables:

* Avoid class confusion:

- Use same class reference, especially in number sets that are to be
compared
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— Support correct class interpretation by adding class labels (e.g.
“studies”)
— Describe scales for continuous outcomes in close proximity to the
results
* Avoid unfamiliar abbreviations wherever possible, even if they have been
introduced in the text.
* Explain empty cells to make uncertainty or lack of data explicit
* Help the reader quickly form the correct gist of the numbers:
— Use text cues where applicable
— Align type to make comparison of numbers easier
— Layer the information visually so that the most important parts “pop
out” at the reader
To make tables more useful for clinicians, include:
* Information about the population and setting
* Inclusion criteria for the high/low risk populations
¢ Description of the intervention

For a more detailed answer to question 2, see:

* The Summary of Findings development article (second article, next
section)

* The discussion section of this overview under the subheadings:
Understanding evidence, Appraising evidence, Usefulness of evidence, and
“Gaps” between users and producers and consequences for design.

An example of the final version of our Summary of Findings Table is
included in the article as well as in the Appendix.
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RESEARCH QUESTION 3

What is the effect of including a Summary of Findings Table in a
Cochrane Review on user satisfaction, time to find key results, and
correct understanding of the main results of a Cochrane Review,
compared to a Cochrane Review with no table?

Summarized answer, question 3

In the first RCT, participants with the table were more likely to “Agree” or
“Strongly agree” that it was easy to find results for important outcomes than
participants without the table. In the second RCT, participants with the table
were more likely to correctly answer two questions regarding results than
participants without the table. Participants with the table spent an average of
90 seconds to find key information compared to four minutes for participants
without the table (p=0.002).

In two small trials we found that inclusion of a SoF Table in a review
improves understanding and rapid retrieval of key findings compared to
reviews with no table. This study, besides demonstrating that tables “work”,
strengthens the position that representation format of evidence (the way it is
designed) affects how it is used and understood.

For a more detailed answer to question 3, see:

* The Summary of Findings evaluation article (third article, next section)

* The discussion section of this overview under the subheadings:
Understanding evidence, Appraising evidence, Knowledge gaps, and
Unstable boundary objects.
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RESEARCH QUESTION 4

How can we improve health policy makers’ user experience of

SUPPORT summaries of systematic reviews, while at the same time

securing stakeholder acceptance and publishing feasibility?

a) How do health policy makers experience SUPPORT summaries?

b) What design and content related improvements of the SUPPORT
Summary template do these findings suggest?

Summarized answer, question 4

16 out of 21 policymakers found the summary useful. In addition to the ‘Key
Messages’, policymakers particularly valued the section on ‘Relevance for
LMIC’ (low and middle income countries), despite the lack of directly
relevant evidence in the systematic reviews that were summarized.

They responded positively to a graded entry format (short summary with key
messages upfront), but some struggled with comprehension of text and
numbers. The three issues that were the most challenging in redesigning the
evidence summaries were policymakers’: 1) poor conceptual understanding
of what a systematic review was, 2) expectations of information not found in
systematic reviews, and 3) desire for shorter, clearer summaries.

These findings suggested the following improvements: Including content about
applicability that is specific to policy decisions in LMIC appears to improve the
usefulness of evidence presentation, even when it is too general to inform a local
decision. Adding boxes of ‘information about the information’ may also help
readers to better understand the nature of information from a systematic review.
Although it was difficult for us to further shorten texts without losing scientific
credibility, text may be formatted to aid quick scanning. The graded entry format
is a good way of presenting information to policy makers, who need to be able to
read at a glance the main issues in a document. Text and tables should be as
simplified as possible; abbreviations should be avoided.

For a more detailed answer to question 4, see:

¢ The SUPPORT Summary article (fourth article, next section)

* The discussion section of this overview under the subheadings: E-health
literacy, Understanding evidence, Appraising evidence, Usefulness of
evidence, Other concepts of usefulness — looking at the non-instrumental
uses of evidence, Knowledge gaps, and Layered boundary objects.

An example of a SUPPORT Summary is included in the Appendix.
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DESIGN RESEARCH INQUIRY

The overreaching aim of this thesis is to explore how a design
approach can help facilitate evidence-informed health care. This is
done in two different ways: 1) through the design development of
specific artifacts that lead to improved user experience of systematic
reviews and 2) through design-relevant knowledge from that emerged
while developing these artifacts. What methods might we use, what
results can we achieve; how might a design perspective contribute to
a better understanding of the problems involved and — conversely —
what might we learn about the nature of design while carrying out
these inquiries?

Summarized answer, design research inquiry

Design features that were found to improve user experience during iterative
development of three specific types of artifacts are already discussed in
depth, both above and in the articles. Design effect is presented in Study 3.
Here we demonstrated, albeit in quite small trials, that the representational
format of evidence (the way it is designed) does have a measurable effect
how it is found, understood and experienced by health care professionals. In
study 2, the design methods (gathering explicit feedback from both users and
stakeholders) led, among other things, to insights about the nature “evidence-
practice gap” as it was manifested between these two groups (simplicity vs
precision) and provided a foundation for potential reframing of this problem
(along a gist — verbatim continuum).

The use of the honeycomb framework across several studies made it possible
to evaluate its suitability for this work, resulting in a proposal for a revised
honeycomb for developing/evaluating the design of evidence-based
information artifacts. I took out the value facets, and added two new facets:
understandability and affiliation. I also proposed adding the dimension of
time, borrowing on Krippendorff’s theory of artifacts in use. Comparison of
this framework to other existing ones suggests that different user experience
frameworks maybe be necessary for different classes of artifacts or user
groups. A more detailed discussion of this topic is in the section: Evaluation
of the user experience framework.

Experiences from the SoF project illustrate potential problems of transferring

designs across technological contexts or through automated templates: the
result may be flattened formatting (making gist extraction more difficult),
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flattened content (undesirable homogenization) or poor fit. Translational
problems are typical of general-to-specific moves. Despite these
technological difficulties, design as an approach is a suitable method for
translation work (i.e. from generalized knowledge emerging from research to
specific users and use contexts), because it focuses on the specific. This is
illustrated by all four studies in this thesis. A more detailed discussion of this
topic is in the section: Designing for cross-platform and automated template-
based publishing

Earlier I have seen design as an activity similar to writing — personal,
potentially expressive, resulting in finished piece of work. Through my
experiences in these projects I have come to understand design in a new way.
Design is a conversation with the situation, extending far beyond the
reflection-in-action involving materials. Designers engage in many reflective
conversations with the situation, involving people, constraints, systems,
materials, ideas, research studies, histories, perspectives etc. (In a school
context, conversations with the material will dominate, but in real life
contexts there will be many conversations to attend to.) The making and
judging in design is increasingly shared with others, resulting in a new
designer role. Among other things, a designer initiates a broad set of
conversations, identifies core issues from these dialogs, engages in and/or
guide others making and judging processes, produces or identifies good ideas
in suitable materials, attends to content as well as form, develops and protects
the character of the thing, keeps an eye on system perspectives. Design is
particularly suitable to dealing with conflicting perspectives, as this is a
driving force in finding solutions that fit. Not all design processes result in
finished “things”; knowledge from design is also a legitimate output.

A more detailed discussion of this topic is in the section: The end of the
Journey.
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Article 1:
User experiences of evidence-based online resources for health professionals:
User testing of The Cochrane Library.

Article 2:

User testing and stakeholder feedback contributed to the development of
understandable and useful Summary of Findings Tables for Cochrane
reviews.

Article 3:
Summary-of-findings tables in Cochrane reviews improved understanding

and rapid retrieval of key information.

Article 4:

Evidence summaries tailored for health policymakers in low and middle-
income countries. (Draft version. The final article will be published in the
December 2010 edition of the WHO Bulletin).

Study Consent Form

Co-authorship role description

Interview guide for SUPPORT study

Example of Summary of Findings Table

Example of SUPPORT Summary
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