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Today Patient Empowerment is gaining ground in 
the area of health care in modern western socie-
ties. This concept is revolutionary, as it potentially 
alters the balance of power within traditional and 
apparently solid hierarchical health care structu-
res. The Internet has accelerated the process by 
providing tools and techniques enabling nearly 
unlimited access to information and exchange of 
experiences. However, the benefit from this ap-
proach is bilateral, with respect to both care pro-
viders and care receivers (consumers). In order 
to obtain increased efficiency, in an economical 
as well as medical perspective, the responsibility 
for proper health and recovery support lies on 
both sides. Therefore, patients must be prepared 
for some kind of action. Accordingly, in the role of 
being a patient, today and in the future, the patient 
will no longer be “patient”. On the contrary, the 
patient must be proactive; not stagnate as a pas-
sive receiver of care. Nevertheless, as encouraging 
as this conceptualization is, it also harbours new 
demands on this “new type of patient”. Conse-
quently, even if the advantages are predominant, 
the approach will cause friction: not every patient 
is capable to take action, as the “new empowered 
patient” should already be healthy and strong to 
undertake such tasks (a paradox within the con-
cept). The challenges are, by design of Empowering 
Systems, to decrease or eliminate such difficulties.    

For a proper understanding of this licentiate the-
sis, it is essential to notice that the Patient Empo-
werment phenomenon is highly related to aspects 
of activity and learning. With reference to this, 
these empowering requirements should be met by 
eHealth design especially adapted for this aim. A 
Model (the KIViC-model) is advocated, which ini-
tially has been constructed, and further on evalua-
ted in a Study within the area of congenital heart 
conditions, to underpin and strengthen design 
discussions about the importance of information 
transparency (for patient activity and learning) 
in health care. Simultaneously, questions concer-
ning visualization of the right information (what is 
needed), at the right time (when it is needed), and 
at the right place (where and how it is needed) are 
highlighted by virtue of the study. Moreover, and 
maybe of highest importance, questions of the di-
gital divide and security are discussed to underline 
hazards related to the transformation of one sys-
tem into another. The paradox within the Patient 
Empowerment concept is obviously crucial and 
most likely is context aware Information Systems 
Design one key that could resolve this. Conclu-
sively, Empowerment Systems should provide the 
patient with tools to become empowered; despite 
impeding deficiencies.  
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Abstract

Today Patient Empowerment is gaining ground in the area of health care in modern 
western societies. This concept is revolutionary, as it potentially alters the balance of 
power within traditional and apparently solid hierarchical health care structures. The 
Internet has accelerated the process by providing tools and techniques enabling nearly 
unlimited access to information and exchange of experiences. However, the benefit from 
this approach is bilateral, with respect to both care providers and care receivers 
(consumers). In order to obtain increased efficiency, in an economical as well as medical 
perspective, the responsibility for proper health and recovery support lies on both sides. 
Therefore, patients must be prepared for some kind of action. Accordingly, in the role of 
being a patient, today and in the future, the patient will no longer be “patient”. On the 
contrary, the patient must be proactive; not stagnate as a passive receiver of care. 
Nevertheless, as encouraging as this conceptualization is, it also harbours new demands 
on this “new type of patient”. Consequently, even if the advantages are predominant, the 
approach will cause friction: not every patient is capable to take action, as the “new 
empowered patient” should already be healthy and strong to undertake such tasks (a 
paradox within the concept). The challenges are, by design of Empowering Systems, to 
decrease or eliminate such difficulties.     

For a proper understanding of this licentiate thesis, it is essential to notice that the Patient 
Empowerment phenomenon is highly related to aspects of activity and learning. With 
reference to this, these empowering requirements should be met by eHealth design 
especially adapted for this aim. A Model (the KIViC-model) is advocated, which initially 
has been constructed, and further on evaluated in a Study within the area of congenital 
heart conditions, to underpin and strengthen design discussions about the importance of 
information transparency (for patient activity and learning) in health care. 
Simultaneously, questions concerning visualization of the right information (what is 
needed), at the right time (when it is needed), and at the right place (where and how it is 
needed) are highlighted by virtue of the study. Moreover, and maybe of highest 
importance, questions of the digital divide and security are discussed to underline hazards 
related to the transformation of one system into another. The paradox within the Patient 
Empowerment concept is obviously crucial and most likely is context aware Information 
Systems Design one key that could resolve this. Conclusively, Empowerment Systems 
should provide the patient with tools to become empowered; despite impeding 
deficiencies.     
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Where is the Wisdom we have lost in Knowledge? 

Where is the Knowledge we have lost in IInformation?

T. S. Eliot (1888 - 1965) The Rock 1934 
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Foreword
"Life is a Fatal Disease" is a statement expressed by the native American princess Poca-
hontas to her English Husband, John Rolfe. The conclusion is that life always results in 
death, which makes Life a lethal disease. The message is discouraging, but we can learn 
something from this perspective, more fruitful than to probably get depressed: The most 
intriguing point of view is to regard this lethal disease as, to some extent, treatable and 
ourselves as capable to treat this disease. To actually do this, we must act as our own “life 
doctors”. So, what do I mean by the somewhat fuzzy statement “we must act as our own 
life doctors”? Simply, that this is the foundation for Patient Empowerment on which this 
thesis is based. But to be a “life-doctor”, we need Knowledge. Knowledge is power: 
Today, there is an evolving interest in Patient Empowerment in the society. This is a new 
view on health expressed in terms of responsibility aspects on personal health, highligh-
ting the role of the patient: Patient Empowerment engages both patients and healthcare 
professionals and, along with this view and the increasing access to the Internet, patients 
become more active and less passive (less patient?) in their roles as patients. We are 
apparently facing a new era in health care. Since ancient years it is concluded that 
knowledge is power: That ever so strong hierarchical institution of health care is starting 
to crackle, as the Internet grows and eHealth is breaking ground. EHealth applications, 
handling information and work flow, will possess power to influence the infrastructure 
and power balance of health care. Of course, at the same time numerous possibilities 
grow in this new era, pitfalls lie in wait for opportunities to break through.

At the prospect of this licentiate’s dissertation, my own view on the eHealth revolution
has been bifocal. On the one hand I have been working as a registered nurse for twelve 
years, since 1983 and forward, during a time when the Internet wasn’t public for the 
broad mass of the people: Traditionally and hierarchically, physicians and other 
categories of care providers, as described above, owned knowledge about the disease and 
about the patient’s health condition. On the other hand, I am in the position as a mother to 
a girl with a serious congenital heart condition since 1986, so I am able to see health care 
from different perspectives. My own experiences, both as a professional (registered 
nurse), and as a mother to a heart child, made me reflect on how the amazing information 
growth in the eHealth area will completely change health care in the future. Information 
is, in my point of view, the key point for change. During my first years as a PhD 
candidate, my daughter Karolina (today 21 years old) was suffering from severe compli-
cations due to a previous fatal (lethal) open heart surgery, performed when she was 12 
years old, and during this period these complications resulted in two additional operations 
on her heart; three extensive heart surgeries within a period of five years. I found that my 
own participation in the home, in the course of events, was decisive of her life or death, 
so several times my own knowledge in her heart disease turned out to be crucial. Still this 
is crucial, maybe more than ever as she recently has been transferred from children’s 
ward for congenital heart conditions to adults ward for heart diseases. The information 
flow has been radically changed and also the context for knowledge. There are multiple 
contexts for information exchanges, when children with severe heart conditions have 
survived and start to reach adult ages. Sometimes, information is carried by human agents 
that eventually are parents; in other cases the patients themselves.  
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Interestingly, I find the period since her birth up until now divided into two phases: First 
phase was from 1986, when she was born, until the middle of the nineties. The second 
phase is ongoing, rapidly developing and changing health-care rather. The reason to this 
division is that round about the beginning of this last period, something very odd was 
happening in the area of health care: The apparently solid infrastructure in society started 
to shiver as the Internet became public to almost everyone. The health care, as an 
unshakeable institution, was affected, as patients were able to access information that 
before was difficult to find. A paradigmatic shift is apparently approaching. 
Consequently, referring to this phenomena, I became interested in how medical informa-
tion, open for the public to access on the Internet, is actually found, how and why it is 
used (demanded), and how this information is internalized and externalized [Nonaka, 
Takeuchi 1995] in human actors (agents). To sum up my thoughts; how do patients do on 
the Internet, what do they do, need, and why? 

Of course, I have a personal concern in the topic I have chosen for my thesis. Deep down, 
in my heart of hearts, my purpose is to help patients in health care to make use of 
information technology to strengthen their self confidence, their hope for the future and 
their possibilities to take active part in their treatment, avoiding misinformation and mis-
interpretation of information. Also, my ambition is to increase patients’ possibilities to 
gain higher life quality during a time of illness or in chronic disease. The origin of this 
ambition is my years as an active professional in health care and my experiences from 
patients’ perspective as a mother to a heart child. My first ideas of Virtual Communities 
as a tool for communication and interpretation in medical online applications were born 
when I studied design of computer games in the nineties and found that virtual 
communities grew on the Internet around many existing games. These virtual 
communities were in many cases incubators for learning, for example the virtual 
community of “Pets”, an a-Life game (multi agent system) using software agents, in the 
shapes of cats and dogs, and human agents to interact with them. The idea of the Virtual 
Community concept as a tool for interpretation and learning was strengthened as I during 
2000-2003 participatory studied a medical virtual community, on a site for parents (“The 
Parents Net”). Consequently, personal experiences, ideas, reflections and concerns, in the 
area of eHealth, during a period of 25 years (1981-2006), are fuel for this licentiate thesis. 
My ambition is to provide theoretical bricks to use in design and implementation of 
future eHealth tools, to be used in the activity on the wards and in the homes. In this 
thesis I will present a model built on the Virtual Community concept; the Virtual 
Community in the shape of an intersection between more than one Virtual Community, 
aiming towards shared knowledge, basically being an artefact for Patient Empowerment.  
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Chapter 1.

Background & Introduction 

Patient Empowerment should empower, not enervate.  

In this thesis, following definition of Patient Empowerment is further problemized and 
elaborated, in relation to information systems design: 

“The increasing ability of patients to actively understand, participate in and influence 
their health status” [Degoulet et al in Nelson & Ball 2004] (Chapter 1.2) 

The point of departure is the concept of Information. In health Care, information is the 
foundation upon which all activities can be run. Moreover, Patient Empowerment 
(Chapter 1.1) is a highly topical movement, supported both by Health Care and by patient 
organizations, wherein information is self-evident.

Consequently, in this thesis information as a concept will be analyzed and problemized in 
the light of understanding (interpretation) and use for Patient Empowerment. Regarding 
Information as a core concept, Transparency of information towards Patient 
Empowerment in e-Health system design is in focus. In order to understand how patients 
use information to build knowledge, becoming knowledgeable and explicit actors in the 
(future) health care, and how Information can be transferred in the design of a supporting 
system, the author of this thesis uses Situation Theory [Devlin 2001] (Chapter 1.3), a 
mathematical theory of meaning.  

Referring to this theory, Information, as well as knowledge, develops on a common 
ground of understanding in communication with others. To investigate how information 
is used in cooperation with others, as well as how it flows between the communities of 
patients and communities of health care, the author of this thesis performed in 2006 a 
study on a bilateral perspective; the patients and the professionals (Chapter 3.4). This 
bilateral focus, both on the role of the patient and the role of the practitioner in
cooperation, is motivated by the authors vision of the (future) need for a new 
infrastructure of communication; i.e. information flowing between care providers and 
care recipients in health care. The idea of the developed infrastructure refers to 
ethnomethodologically informed design (Chapter 3.1) of information flow, as well as 
information processing and “knowledge ownership” (Chapter 4.2, 3.4).   

The main issue is whether either randomly accessed information (representations) in e-
Health technology, or designed informed access, will promote the development of 
decisive information flows between human agents. This is based on the idea of 
transparency of critical information structures (Chapter 2.1). In this matter, critical 
information structures are information critical to the development of patient activity in 
health care, towards empowerment. Another additional concern is how a contradiction 
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within the patient empowerment concept (the demands of activity despite illness and 
weakness) (Chapter 2.2) will affect the way patients gain efficient care. For example, this 
concern stresses questions of how new collaborative information systems for information 
sharing, information interpretation and information ownership will be designed and 
implemented to overcome such obstacles. The systems should by their design offer 
participants within virtual communities (Chapter 1.6) of patients and practitioners 
innovative opportunities to cooperate, unbounded, towards common goals. Further 
concerns comprise security risks in information sharing tasks; vulnerabilities, exposures, 
exploits as well as emergent behaviour grounded in system affordances (Chapter 2.1, 
6.2). Furthermore, an altered power balance in existing communities of practices [Lave & 
Wenger 1991] (Chapter 1.7) in health care is triggered off by, what appears to be, the 
dawning e-Health revolution (the rapid development of IT-products and IT-systems for 
health care as well as an increased use of the Internet, changing the whole health care 
sector). This affected power balance could seriously interfere with the goals of patient 
empowerment if any entities of health care are not yet ready for it.

In this thesis, in the aim of creating transparency to critical information structures 
(Chapter 2.1, 2.5, 2.6), Situation Theory is used to understand the information flowing, 
both conceptually, and by logic to formalise, for cognitive agents to visualize. Through a 
theoretical model I have developed, Knowledgeable Intersections of Virtual Communities 
(KIViC), the idea has been elaborated and further developed during the main study 2006 
(Chapter 3.4). This theoretical solution is viewed as a human and software multi agent 
system, both from the perspective of patients, with respect to accessibility issues, and 
from the perspective of practitioners in different communities of practice (Chapter 4.2). 
The virtual community in the model hosts more than one group of members, members of 
an “intersection” between at least two virtual communities. The model is a theoretical 
foundation that should be usable for developed design and implementation of information 
sharing systems in the e-Health area in the future, as tertiary artefacts [Wartofsky 1973] 
to be used as an every day tool. More exactly, the artefacts should be tools for stronger 
cooperative connections between the institutions and the homes.

To sum up, the KIViC model is viewed as a Multi Agent System (MAS) and built on the 
aim for cooperation between knowledge agents towards information sharing activities, as 
identified in recent global activities on hospital homepages and existing medical virtual 
communities. The model allows a scope for design of varying software tools used for 
knowledge development in the future, especially within medical surroundings in e-
Health. The model (a tertiary artefact [Wartofsky 1973] model, that in this meaning is a 
model comprising an activity used as a tool) (Chapter 4.2, 4.3) should be used as a tool 
for knowledge development and cooperation across the borders of profession and patient 
empowerment aims, using the Internet as a resource for information retrieval. In this 
matter, Information Anarchy on the Internet is supposed to be harnessed through the tool, 
matching the individuals’ personal needs to fruitfully inhabit the intersection of the vir-
tual communities chosen (the KIViC). As the core point in the licentiate thesis, the model 
is presented and explained in general, focusing theories of Information and Knowledge 
[Devlin 2001]. The result from the main field study is connected to the model, assessing 
its anticipated functionality. Further, information overload and “agent defence” against it 
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is discussed in the thesis, as well as a presumed lack of control over agent actions (trust in 
agents, i.e. trust in agent developers and agent providers). The purpose is to elaborate the 
theory based on the model, for future e-Health development.  

Structure of the Licentiate Thesis 
The licentiate thesis is designed as a monography, divided into chapters, with the 
exception of one added paper; "Validation of Transparency in e-Health – Turning 
Information Visible Through Design" chosen to represent one of the three themes 
(Paradoxes) at the IRIS291 conference in August 2006, to be presented in the plenary 
session. This paper (Part 2) is, with respect to the content, a core-paper for the thesis.

The thesis is opened by a number of concepts in this chapter (1), crucial for the 
subsequent understanding of the thesis as a whole, and the KIViC-model and its 
underlying aims.  In chapter 2, the research problem is presented and elucidated by 
reasoning related to the central issue of the field. The research problem is derived from 
the definition of the patient empowerment concept wherein a hidden contradiction, or 
paradox, is critical. The next chapter (3) is presenting the approach to a proposed solution 
for the research problem, initiated by a discussion around ethnomethodologically 
informed ethnography in design. Further on, in this chapter, the study, and the analysis of 
the study, is also presented. In chapter 4, the proposed solution in the shape of a model is 
introduced, connected to crucial concepts from chapter 1, a revised model for 
requirements engineering and design, and to Activity Theoretical aspects. Chapter 5 is 
presenting the conclusions of the field study and conclusions on aspects of the proposed 
solution, whereas the Model is further assessed in the light of the results from the Study, 
finally evaluated and discussed. Chapter 6 contains ideas derived from the work on the 
thesis as a whole, followed in chapter 7 by ideas of important future work, whereas future 
work on a doctoral thesis is elucidated.

Initially, in chapter 1.1, one influentially kernel concept is presented. That is the Patient 
Empowerment phenomenon, a multilateral direction in Health Care and one of the 
foundations for the e-Health revolution. This is the concept that has inspired this thesis to 
come into existence.  

1.1 The Patient Empowerment environment 

In earlier years, since a decade or two, there were limited possibilities for the average 
patient to, independently with no guidance, find information in order to gather and create
medical information and knowledge: Physicians did not actively encourage patients to 
try; on the contrary, it was not rare to warn clients to search for information, for example 
in medical literature. There was a rather good reason for this approach; generally, patients 
are not skilled enough in the area to interpret information written for professionals and 
consequently they ran the risk of developing hypochondria.

1 http://www.itu.dk/iris29/  
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But already in the eighties, this condition began to change even if few at that point in 
time were clearly aware of the radical development approaching. In Sweden, the concepts 
“self care” and “home health care” was introduced, that was a new approach towards the 
encouragement of patients to find treatment for less severe complaints and to relieve the 
pressure on hospitals. The ÄDEL-reform [SOU 2004:68] is one example of the change in 
the organization of health care that was originating from that approach. The intentions 
were primarily economical as health care suffered from bleeding financial wounds. The 
Corporation of Swedish Pharmacies (Apoteket AB) was introducing booklets in self 
treatment as more drugs (nose drops etc) became available without prescription. For 
example, since two decades, a booklet “Egenvårdsboken” has been available for free in 
Blekinge County and since two years the approach is completed with a centre for health 
information “Hälsotorget” in the municipalities of Blekinge. This centre is the result of 
cooperation between the Corporation of Swedish Pharmacies, the county council and the 
municipalities and it provides medical information as well as assistance from pharmacists 
and district nurses, to deliver general information and diet advises as well as measuring 
blood pressures and identifying body mass indexes. Consequently, the self treatment 
trend coupled to the Corporation of Swedish Pharmacies is still strong and moreover, 
developed to comprise 24-hours Customer Care Centres (telephone mediated information 
and advises, primarily on medical drugs). The area of Self Care, primarily originating 
from the area of Natural Health (an eclectic branch of Alternative Medicine) is grounded 
on ideas of self responsibility of the own health and body, and this was a seed for the 
coming trend in health care, the trend of empowerment.

Figure 1 describes the process of participation in Patient Empowerment in the early 
90´ies, involving the patient in health care. In this approach, the process entails variables 
such as Health, Coping Resources, Illness and Care providers Philosophy and Ethics. 
According to Health, knowledge about health action and illness prevention is 
recommended. The level of knowledge could be adequate. Else, it is low or missing and 
education is required. Coping resources is coupled to how the patient apprehend his/her 
situation as a patient. The coping level could be at understanding, plan of action and 
motivation towards the goal. Else the balance of self care could be adjusted. In illness the 
balance of self care must be analyzed and the level of knowledge must be considered. 
The knowledge about the illness could be adequate; else if low or missing, information is 
needed. The care philosophy and ethics among care providers are also important as it 
affects the patients’ actions in the process. According to the self care deficit, it could be 
unaffected. If it is reduced, reinforcements of healthy functions are fruitful, and if 
considerably reduced, complete compensation of vital body functions and total care 
might be necessary.  
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Figure 12: The process of Patient Participation in Patient Empowerment. 

As mentioned, the concept of Patient Empowerment was known already in the beginning 
of the 90´ies3, but as the Internet for many people entered the living rooms in the middle 
of the nineties, becoming a natural part of our everyday lives, this empowerment 
approach grew along with an increased accessibility to medical information sources and 
became stronger in the minds of average people. After the millennial shift, health care 
web sites have sprung up as mushrooms in every imaginable topic, serious medical 
hospital sites, alternative medicine sites or even quackery. Today, many patients, and 
sometimes also relatives, seek information about common medical everyday problems, as 
well as for more serious events and chronic illness.  

This is an interesting development, as well as in some aspects intriguing, towards a 
completely different infrastructure in health care, using the Internet resources available: 
Today not only the practitioners but also the patients themselves own Medical 
Knowledge at differing levels. In contrast to the historical patterns, the development of 
the information society has lead to a situation where many physicians explicitly 

2 Figure from ” Rapport från Vårdalsstiftelsens ämneskonferens i vårdforskning den 29 maj 1995 samt 
Minnesanteckningar från seminarium i vårdforskning den 12 juni 1995”. (Originally in swedish.) 

3 Rapport från Vårdalsstiftelsens ämneskonferens i vårdforskning den 29 maj 1995 samt Minnesanteck-
ningar från seminarium i vårdforskning den 12 juni 1995 VÅRDALSTIFTELSEN, Williamssons, Solna 
1995 
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recommend the use of public medical information resources. This is important to a highly 
topical concept developed from earlier currents in the recent years; Patient Empower-
ment, that is defined as ”the increasing ability of patients to actively understand, 
participate in and influence their health status” [Degoulet et al in Nelson & Ball 2004]. 
Patients are encouraged to take responsibility for their own health and take part in the 
treatment of diseases by learning about illness and the body as a system [Johannsen & 
Kensing 2005].

At the same time as Patient Empowerment is introduced, the balance of power in the 
traditionally hierarchical health care institution is altered, as patients along with self 
informing activities on the Internet, bring pressure to bear on care providers in their 
communication around the illness. Sometimes this can cause severe problems. Informa-
tion is needed in this activity and is easily found on medical websites in the tremendously 
extensive information avalanche on the Internet. To bring some meaning into this 
overwhelming amount of information is not always possible as there is a mismatch in the 
ontology’s used by different health information providers and the receivers of 
information. The Swedish proverb “you can’t see the wood because of all trees” is 
applicable on this situation. Transparency, of the context in which information is 
presented, into the critical information structures needed for knowledge development and 
sharing is crucial.

This thesis presents a design approach towards this aim, proposed by a model; the 
KIViC-Model (Knowledgeable Intersection of Virtual Communities). Nevertheless, to 
begin with, there are some concepts that must be explained to be understood in coherence 
to the model. This chapter will bring some sense to the use of these kernel concepts and 
explain why they should be crucial for the development of the model and design of 
transparent and empowering eHealth Information Systems; “Empowerment Systems”.

1.2 e-Health

EHealth is an area that for many reasons can be associated with Patient Empowerment 
forces. The patient of today uses IT for empowering activities, gaining knowledge by 
visiting medical web pages and communities for patients [Ådahl 2003; Nelson & Ball 
2004]. Within the European Union (EU), eEurope is a concept that comprises the 
apprehension of eHealth as an “application of information and communications 
technologies (ICT) across the whole range of functions which, one way or another, affect 
the health of citizens and patients4”. The European Commission brings about some 
definitions of eHealth and points out a central point where Patient Empowerment 
implicitly is in focus. It is stated that eHealth related information should be used for 
continuous medical education as well as retrieval of health and medical information by 
citizens. This is most likely very important for the development of the future eHealth 
infrastructure in society. Patients, Professionals and Stakeholders are affected in different 
ways and developers should be aware of structures of critical information and how they 
are communicated in system design; human-machine and machine-machine.   

4 http://ec.europa.eu/information_society/eeurope/ehealth/whatisehealth/index_en.htm 
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There has been many attempts to identify a definition of the eHealth concept: Actually, it 
has been found 36 descriptions of what eHealth is about [Pagliari et al 2005]. Extracting 
some core aspects from those definitions, eHealth can be described by a formula, 
expressed by Gunther Eysenbach, Associate Professor, Department of Health Policy, 
Management and Evaluation, University of Toronto:

“eHealth = Medicine + Communication + Information + Society”

Describing this formula linguistically, the definition is: 

”EHealth is an emerging field in the intersection of medical informatics, public health and business, 
referring to health services and information delivered or enhanced through the Internet and related 
technologies. In a broader sense, the term characterizes not only a technical development, but also a 
state-of-mind, a way of thinking, an attitude, and a commitment for networked, global thinking, to 
improve health care locally, regionally, and worldwide by using information and communication 
technology” [Eysenbach 2001]. 

EHealth grew out from an e-perspective on society in a time when new information 
technology began to influence every area of importance. Health Care was no exception. 
The term eHealth originated in the year 2000, but since then it has been widely and 
frequently used [Pagliari et al 2005]. The term was created by industry leaders and 
marketing people, trying to transfer the e-commerce (electronic commerce) concept to the 
health arena, opening up for the possibilities of the Internet [Eysenbach 2001]. Today, the 
term has entered the scientific literature, although there have been some criticism against 
the adoption. Analyzing what eHealth really is, one should find that there are several 
aspects lying within, not only technological: The definition of the eHealth concept should 
not only focus on the “e-“letter as an electronic reflection of health care, but also 
comprise a broad range of interactive possibilities and social aspects following in the 
traces of the technology. Eysenbach has identified 10 “e” in eHealth [Eysenbach 2001; 
Pagliari et al 2005]: The first e is Efficiency. This is one of the promises within the 
concept, related to the expected benefits of patient empowerment. The second e is 
Enhancing, in this case enhancing the quality of care. For example, the technology can 
provide comparisons between different care providers, forcing attempts to gain good 
reputations. The third e is Evidence based effectiveness, proven and not only assumed. 
There is much to be done in this area, aiming at rigorous scientific evaluation for the 
efficiency of e-Health interventions. The fourth e is Empowerment, in unity with patient 
empowerment that brings new possibilities for patient centered medicine by providing 
access to medical knowledge bases and personal electronic records over the Internet. The 
fifth e is Encouragement of new relationships between patients and health professionals, 
shifting the structure from hierarchical towards cooperative patterns. The sixth e is online 
Education of physicians and health consumers, also a crucial part of the patient 
empowerment concept. The seventh e is Enabling standardized information exchange 
and communication between health care establishments. The eight e is Extending the 
scope of health care, geographically and conceptually. For example, this comprises global 
health related services; interventions or pharmaceutics. The ninth e is Ethics involving 
challenges and threats in such aspects as online professional practise, informed consent, 
privacy and equity issues. Finally, the tenth e is Equity, raising not only expectations for 
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increased equity in health care, but also concerns about the digital divide (Chapter 6.2). 
Moreover, Eysenbach [2001] accentuates four additional e´s as important for eHealth: It 
should be easy-to-use, entertaining, exciting and, of course, it must exist.

The communicative functions of eHealth and the use of networked digital technologies, 
primarily the Internet, is differentiating eHealth from the field of medical informatics 
[Pagliari et al 2005]. Health care was some years ago regarded as a rather solid 
hierarchical institution, basically built on the same foundations as for decades or 
centuries, but as eHealth became more and more significant through the growth of the 
Internet, health care has begun to change in a very overthrowing way. The very 
infrastructure of health care is transformed into something completely different from 
what has existed ever before. The nervous system for this new infrastructure is 
Technology. By way of medical informatics (health informatics) and the area of eHealth, 
Health Care is going towards an entirely new way of functioning. The change is already 
overwhelming, regarding the area of Medical Instrument Data Systems (in Sweden 
abbreviated MIDS), combining medical technology with information systems. This area 
within eHealth prepares for entirely new ways of perceiving medical information 
handling aspects in computer science (chapter 7.1).

This thesis will, from the perspective of a patient, elaborate some aspects of critical 
information for Patient Empowerment in eHealth, in terms of visualization and 
transparency. The area of eHealth is vast, with a tremendous amount of information 
available. But at the same time, this profusion of information is invisible as it disappears 
in the plethora. To gain knowledge about illness and treatments, and be aware of if and 
when cooperation with healthcare is opportune, skills in information seeking, and 
interpretation of information, is required. This is in a sense disastrous. It is essential to 
patient action that crucial information is visualized and lifted above the avalanche of 
eHealth related information. In the design of future eHealth Information Systems for 
patients, it is important to provide features to complement human abilities or repair 
human insufficiencies in this issue. It should comprise, not only tools to visualize 
particularly critical information, but also a relation to the professional community, as 
cooperative eHealth Care between patients and care providers would render a more 
effective Health Care Area in both perspectives [Eysenbach 2001].

(e-)Health Information Systems 
A system is traditionally regarded as “a set of interrelated parts that function together as a 
whole toward achieving a common purpose” [Tan 2005]. Furthermore, systems can be 
open or closed, and can range from simple to complex in their nature [Ibid]. In 
Cybernetics and Systems Theory (i.e. (General) Systems Theory), the perspective on 
systems is twofold; whereas Systems Theory is focused on the structure of systems and 
system models, Cybernetics is focused on the functionality of systems. That is how 
systems control their actions and how they communicate. However, structure and 
functionality of a system must be understood as a whole, so both angles are to be viewed 
as two facets of a common approach [Heylighen et. Al 1999]. General Systems Theory 
(GST) was proposed in 1947 by the biologist Ludwig von Bertalanffy and further 
elaborated two decades later [Bertalanffy 1968]. The applicability on systems in 
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Computer Science is interesting, as GST has the view of holism. Context is involved in 
the systems view, as they also are open and complex. They are also supposed to obtain 
new qualitative properties through emergence, resulting in continuous evolution. 

Information Systems are sometimes regarded as having three main parts; humans, tasks 
and application systems. Within these, there are three levels of semiotics; the syntax 
level, the semantic level and the pragmatic level.  Data processing in the application part 
of the system refers to the syntax level, the interpretation of the, by humans, transferred 
data refers to the semantic level and the (human) use of information, for a specific task, to 
build knowledge refers to the pragmatic level. Reconnection to General Systems Theory, 
an Information system comprises humans, machines and methods arranged to collect and 
coordinate data that represent user information.  

Sociotechnical systems refer to the interdependence between technical (information 
systems) and social systems. Systems developed for eHealth are inevitably connected to 
social systems, not at least systems for Patient Empowerment. Sociotechnical systems are 
complex, connectable to the philosophy of GST and frequently producing unanticipated 
emergent behaviour among the components of the system. Viewing the human body as a 
system, we can use cybernetics and systems theory to explain what health is. The 
structure of the system must function in interrelation and cooperation with its parts as 
well as with the environment surrounding the human system. The function of the system, 
that affects its output, depends of the input. Health is one assumed output of such a 
system, to make the system function without disturbances: The human system is capable 
of choosing its input (it has a free will implemented) and in a case of being an entity in an 
eHealth Information system (as in the KIViC5-model, that is built as an multi agent 
system), the behaviour of the human agent (human system) is completely dynamic. 
However, this behaviour is not predictable, not even for the human agent itself, and 
therefore not possible to implement in the design of the system. Consequently, emergent 
behaviour of the system as a whole is unpredictable. What the system designer can do is 
to presuppose that behaviour towards optimal function, i.e. health, is the most common 
goal for most human systems. In relation to health information systems, the human agent 
should principally try to obtain health by its use of the system, but, nevertheless, other 
uses are also possible. Affordances of the system bring “opportunities that make the 
thief”. Therefore, in order to avoid pitfalls and traps in the design task, the designer must 
be aware of emergent behaviour, such as misuse of the system (security aspects etc.) and 
try to build in features to provide guards against such threats. 

The system view in this thesis, grounded in the KIViC-model, is to describe an eHealth 
information system that, in its structure, is open and very complex. Depending of the 
situation in which the system is used, the borders between the system and its context 
differ. In some sense, it is even possible to view the context as a part of the system. As 
the system is complex, emergent behaviour is an aspect that should be impaired by great 
weight, to be considered in the design process. Further on, in later chapters, these issues 
will be elaborated and explained in more detail.

5 The eHealth model described in this thesis. 
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1.3 A mathematical view on Information 

What is mathematics? Is it solely the art of theorem-proving, as traditionally is related to 
the area, or is it something much more comprehensive to scientific thinking? 
Mathematics is said to be the study of patterns [Devlin 1991]. The world consists of 
patterns, so, accordingly, the world must be possible to view mathematically. Keith 
Devlin, a senior researcher in CSLI and its Executive Director and a Consulting Professor 
in the Department of Mathematics at the Stanford University, has adopted the latter view. 
He has studied the phenomena of information and meaning in “Situation Theory”, first 
formulated in 1983 by Jon Barwise and John Perry [Barwise & Perry 1983], to identify 
and mathematicize abstract patterns for further computation. Information is a concept full 
of nuances and moreover a concept in the center of various discussions; the concept is 
interpreted in various ways depending on the scientific direction. In Computer science, 
there is a considerable difference between data and information. But it is less common to 
distinguish between information and Information. In Situation Theory [Devlin 2001], 
information is solely representations of information (i.e. data) until it is decoded and 
processed in a “cognitive agent” (a “knower”; a human being; or devices etc. that pick up 
information and react accordingly). Information (with a capital “I”) is information with 
meaning (data + meaning) [Ibid]. Consequently, information is decoded and further on 
internalized and externalized [Nonaka, Takeuchi 1995] (Chapter 1.6, 1.7) by (human) 
cognitive agents for meaning and towards Information and varying knowledge 
development goals; Knowledge = Internalized information + Ability to utilize the 
information [Devlin 2001].  

Nevertheless, the internalizing process of information might be a problem, as information 
remains coded in the form of representations until the individual receiver (cognitive 
agent) decodes it (gives the representations some meaning) [Devlin 2001] and the 
decoded information might be considerable apart from the senders intentions and 
objectives. Essentially, the result from the decoding process differs between different 
receivers with respect to varying cognitive functions, skills and experiences in the 
receiving (human) agents, resulting in different meaning (Information). A match between 
Information sent by one (human) agent and received Information (perceived) by another 
(human) agent much be as close as possible.  

“Information arises and flows as a result of the interplay of things in the world and things in minds. 
Situations/objects/configurations/ systems/etc. are in the world. Types/concepts/constraints/etc. are in 
the mind.” [Devlin 2006_a] 

Referring to Situation Theory, grounded in an apprehension of a mathematical nature of 
Information possible to formalize and analyze by logic, a basic framework (ontology) is 
developed in order to process information; situation semantics. The basic framework 
(ontology) consists of: individuals, relations, situations, types, and infons. Situation 
Theory should be regarded as a framework for describing, analyzing, and understanding 
information flow rather than solely a theory of information. More clearly, situation theory 
is a mathematical theory to support analyses of how things in the world can represent and 
convey information. Situation theory provides a set of mathematically-based tools to, for 
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example and in particular, analyzing the way context facilitates and influences any rise 
and flow of information. Also, situation semantics is best approached as a method for 
analyzing phenomena related to semantics.  

Consequently, Situation Theory is a mathematical theory of meaning [Devlin 1991]. The 
world is viewed as a collection of objects, sets of objects, properties, and relations. 
Individuals are conceived as having properties, which are standing in relations and persist 
in time and space. Objects are the parts of individuals. All individuals have properties 
(what they are) and stand in relations to one another (how they are). In Situation Theory, 
one uses a “situational perspective” on the world to explain the flow of information 
within [Ibid]. There is a basic assumption that, in the world, there is a phenomenon that is 
named “Information” [Devlin & Rosenberg 1996]. Cognitive agents perceive and process 
that information in order to react and act accordingly on it. In situation theory, [Ibid], 
information is viewed as commodities that flows by way of different representations, and 
comes in discrete units named “Infons”, that is items of information. Cognition and 
Communication are means in the process and are described as the acquisition of 
information (flow) by an agent from its environment and the flow of information from 
one agent to another respectively. Devlin & Rosenberg claim that  

“…situation theory is regarded as a resource. It is needed to show the way of dealing with the 
problematic relation between knowing how to build interaction facilities and knowing how they can 
be used in a real-world information environment.” [Devlin & Rosenberg 1996].  

As described above, information in situation theory is considered as coming in the form 
of infons or compound infons, which are ‘items of information’. They are not true or 
false in themselves. But a certain item of information may be true or false in relation to a 
given situation. One aim in the use of Situation Theory is formalization of context.  For a 
proper understanding of the information sent, context must be taken into consideration. A 
“context diagram” (“conversation diagram”) [Devlin 2001] is used to graphically 
describe what kind of context is related to each sender and receiver of information. The 
meaning of Information is context dependent to each agent receiving information. In 
Situation Theory, context is formalized by the use of “types” (of situations), referring to 
the ontology. Information (representations) is decoded by virtue of “constraints”; i.e. 
implicit threads that connect Information with its representations. Consequently, 
constraints enable agents to transform information into Information, as the foundation is 
the agents’ former knowledge and experiences of the world. Situations are the context in 
which information occur: A situation provides the receiving agent with information that, 
by means of the receivers’ apprehension of constraints, is transformed into Information.  

Situation theory describes transmission of Information using ontology usable for logical 
reasoning on Information. In short, the ontology comprises the variables described above. 
To begin with, the equation for Information is expressed by following: 

Information = Representation + Procedure for encoding/decoding  i.e. 
Information = Representation + Constraint 

In more familiar terms, this is Information = Data + Meaning. The ontology related to 
Situation Theory transforms this equation towards 
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Information = information + constraint 

as “Big-I-Information” is received and decoded information with meaning, and “little-i-
information” is data. 

Reconnecting to infons and connecting to the ontology, a particular item of information 

(infon ) may be true or false about a given situation (s), which should be written:

This indicates that the infon  is made factual by the situation s and is expressed as “s 
supports ” [Devlin 2006_b]. The situation S is the context for the infon , which in turn 
is the target information. The type of situation determines that one situation A provides 
information about another situation B by means of representations and constraints: 
Information can flow between. That is, “a signal S carries the information X by virtue of 
S being of a certain type T” [Dretske 1981 in Devlin 2006_b]. More clearly, the type of 
situation is something that determines that specific situation; make it special. The 
situation as such exists in the world, when the type of situation is in mind by means of 
constraints. The common feature that connects the situations to a certain type is referred 
to as “higher-order uniformities” [Devlin 1991]. 

Furthermore, objects (uniformities) in the ontology of Situation Theory include 
individuals, relations, spatial locations, temporal locations, situations, types and 
parameters [Devlin 2006_3]. To describe information flow, information must be analyzed 
and denoted by mathematical representations. Therefore, the ontology uses denotations 
for such appearances as objects: For example, Individuals is denoted by a, b, c, . . . ,
Relations by P,Q,R, . . ., Spatial locations by l, l´, l´´, l0, l1, l2, . . . , Temporal 
locations by t, t´, t0, . . ., Situations by s, s´, s´´, s0, . . ., Types by S,T,U,V, . . 
., Parameters by ˙a, ˙s, ˙t, ˙l, etc [Ibid].

To exemplify this mathematical denotation, following expresses that, in the situation s, 
the objects a1, . . . , an stand in the relation R,  

and in the situation s, the objects a1, . . . , an do not stand in the relation R. 

In connecting this reasoning to information in the health care arena, this implies that

s0  «surgery, John, Karlskrona, Appendicitis, 1» 

s1  «surgery, Caroline, Lund, Congenital heart disease, 1»
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The higher-order uniformity is in this case that, in both situations, a surgery is performed; 
that is the situation-type. However, the situation s0 and s1 provides different contexts, 
involving different people, different locations and different diagnoses. This does not 
change the type of situation; a surgery is performed. Some basic features determine this 
type of situation. There must be at least one surgeon. Also there must be 
anesthesiologists, a method to perform a (sterile) surgery, an operating-room, operating-
room nurses and sterilized instruments etc. Consequently, some features that are common 
for each situation of a certain type determine that type. To return to s1 and s0 above, we 
can confirm that the type of situation is Surgery, meaning that the relation between each 
of the situations is surgery. Moreover, the objects are variables for each type of situation 
in that they further determine the context of each situation. For example, a congenital 
heart disease going to surgery often implies open heart surgery that requires a heart-lung 
machine and other operative methods than surgery on the appendix does. The surgeries 
must be performed at different locations as not every hospital does offer surgical services 
in the area of congenital heart conditions and as the individuals are living at different 
geographical spots. Nevertheless, it should be stated that even if objects are variable, they 
might not differ for every situation: If John instead lived nearby Lund, the object 
Karlskrona would have been Lund, as in s1.

Situation Theory is used for detail analyses of information flow, where there are 
occurring needs to pinpoint certain parts that must be understood, more in detail. The 
formalization of a given amount of communicative data is usable for cognitive agents to 
carry on to other cognitive agents, software or in the end human (Chapter 1.4). It should 
be possible to use this methodology for visualization of information and transparency into 
critical information structures; i.e. information critical for the ability of the patient to act. 
For qualitative modelling of Information Retrieval systems, Situation Theory seems to 
possess the right framework [Huibers et al 1996]. Situation Semantics is a framework for 
natural language processing that can be used in a natural language process to identify the 
types supported by the situation and modelling the document. Situations and types are 
related to documents and their content of information. “Supported information 
corresponds to the explicit information content (digitalized) of the document, whereas 
carried information corresponds to its implicit information content. Constraints are the 
perfect tool to represent thesaural, or any semantic or pragmatic relationships” [Ibid].  
The users (mental) intention must be correctly represented which generates better 
retrieval. Such representations are to some extent connected to the area of Cognitive 
Science (Chapter 1.4), certain aspects which can be formally expressed with Situation 
Theory [Ibid]. 

1.4 The variable - and infinite - field of AI 

Artificial Intelligence is not dead. On the contrary, despite the former criticism against 
the field by Dreyfus, grounded in the ideas of the phenomenology [Dreyfus 1992] in 
contrast to cognitive science, it is still an area of computer science that will evolve and 
develop. But it has changed. In the initial stages of the field of Artificial Intelligence, the 
idea of creating Artificial Intelligence was boundless. The direction, foremost in the late 
60´ies, was that computer technology would be able to rebuild the human brain, in order 
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to create humanoid robots or even more desirable; androids [Brooks & Stein 1993]. The 
intellectualist view on human mind (i.e. cognitive science) was adopted and transferred to 
computer science, copying interactive human behaviour by using simple rule based 
programming. Consequently, several attempts were made in the area and the probably 
most famous example, derived from the essentials of the theories behind the Turing 
machine from 1936 [Turing 1936], could exemplify the efforts; The Turing Test [Oppy & 
Dowe 2005; Turing 1950] or “The Imitation Game” as he called it. Alan Turing was, in 
1950, raising a question that would, for decades, be the trigger for reflection in the area 
“Can machines think?” [Ibid]. Turing's hypothesis was that human thought or intelligence 
could be tested through a communication channel (like a teleprinter) [Ibid]. He is 
considered to be the first to propose machine intelligence, followed by Marvin Minsky 
proposing Artificial Intelligence as an area within computer science [Negroponte 1995]. 

According to the intellectualist view on human brain functions, cognitive science is “the 
study of the processes involved in cognition – the processes involved in making sense of 
the environment and interacting appropriately with it” [Eysenck 1993].  As both people 
and computers apparently process information, and as the information processing 
approach has been favoured by cognitive scientists, regarding people as unusually 
complex computers, Artificial Intelligence has been an area of visions. But what is 
thinking? Marvin Minsky [Minsky 1982] did stress the ability of computers to think by 
pointing at computers ability to do many things that a person would have to be thinking 
to do, continuing by asking how a machine could seem to think but not actually think? He 
admitted that computers may be viewed as imitating human intelligence, but nevertheless 
he left the door open for a development in the AI area towards thinking computers. He 
also stated that “still, "computer experts" say machines will never really think. If so, how 
could they be so smart, and yet so dumb?” [Ibid]. To understand this argument properly, 
it is necessary to know what Thinking, Intelligence or Dumbness in reality is. Minsky 
proclaims the possibility of machines to develop even more and better self-consciousness 
than people have, by “providing machines with ways to examine their own mechanisms 
while they are working” which should be a path to follow towards thinking machines. 
However, that is an interesting implication of computers as thinking artefacts, but still it 
is not clear what the thinking concept contains which is essential to be aware of in any 
reasoning in the field of AI.

It should be clear, that Thinking and Intelligence could not be equivalent as computers do 
manage tasks that we consider to be an expression of intelligence, for example to
compute, but still do not think in the way most of us regards thinking activities to be 
executed. Accordingly, computers can not be regarded as “dumb”, as they can perform 
highly demanding computational tasks that requires a high level of human intelligence to 
keep up with. Also, they perform executive tasks very quick, so fast that no human being 
is capable to match this ability which also is a part of human intelligence (time required 
for information processing tasks). But still, these tasks are possible to perform with no 
thinking activities at all; simply a rule based behaviour and a good memory capacity is 
needed. Human thinking is not solely the elementary action of following mental rules as 
the rationalistic tradition implicitly proclaims [Winograd & Flores 1986]. Firstly, and 
with respect to the phenomenology direction, there must be some associative mental 
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processes involved in creating such rules. This could be referred to as “common sense” 
[Ibid]. Consequently, thinking is coupled to intelligence in a way that a definition is 
needed, to underpin further reasoning. Many attempts to define what intelligence is have 
been made, but it seems to exist as many definitions as there are definers. Abilities in a 
row of functions (that is Verbal abilities and Performance abilities such as language, logic 
etc.) as well as memory capacity are some aspects. But this is not a complete view: Often 
a definition of Intelligence comprises an aspect of interactions with the environment. This 
is interesting, as it implies the way to make use of abilities according to new situations in 
interaction with other “human agents” in an environment. Encyclopædia Britannica 
defines intelligence by stating: ”the term may in psychology more specifically denote the 
ability to apply knowledge to manipulate one's environment…”. Furthermore, Alfred 
Binet, a French psychologist, defined intelligence as “the totality of mental processes 
involved in adapting to the environment”. Winograd & Flores [Winograd&Flores 1986] 
state that “The essence of intelligence is to act appropriately when there is no simple pre-
definition of the problem or the space of states in which to search for a solution.” They 
also allege that “Rational search within a problem space is not possible until the space 
itself has been created, and is useful only to the extent that the formal structure 
corresponds effectively to the situation”. If intelligence requires an ability to connect 
mental processes to the environment, in order to evaluate, understand, and interact 
properly with it, as well as to develop knowledge useful in latter verbal or performance 
tasks, there must be much more abilities than a ruled based behaviour to think. 

Turing asked the question “can machines think” and Hubert Dreyfus answered, later in 
time, that they can not [Dreyfus 1992]. In the area of Artificial Intelligence, there is a 
belief that all that is essential to human intelligence can be formalized [Dreyfus 1974]. 
Nevertheless, this statement, that signifies early expectations in pattern recognition and 
problem solving, has not yet been fulfilled, resulting in the conclusion that these tasks 
cannot be formalized [Ibid]. There is a nonformal form of information processing which 
is possible only for embodied beings [Dreyfus 1965]. Accordingly, an intelligent system 
comparable to the human body must be grown, and can not be built: The Turing Machine 
[Turing 1936] was an isolated computing unit, not able to adapt to the environment and 
learn from it [Wegner 1997]: To create “thinking machines” comparable to human brains, 
the brain must grow up in a family; learn by growing older, by doing, by interacting, by 
the influence of feelings, by mistakes etc. Not even if we can be able to create the 
hardware comparable to human brains, and adopt it in the shape of “Mr Data” in our 
homes, be able to love it and raise it, this would be enough. Furthermore, the computer 
has no consciousness as this should be impossible to implement. The embodied being is a 
human being, comprising the thinking brain. 

Depending on what kind of significance people derive from the concepts of Intelligence 
and Thinking, the answer to Turing’s question must be yes and no. But in the writing 
moment, it should be quite clear that the attempts to create humanoid machine thinking 
are declining, again referring to Dreyfus former criticism. Obviously, the “intelligent 
computer” is not a “thinking machine”. Nevertheless, computers may be intelligent in 
some sense, but there are severe cognitive disabilities that hinder developed and 
intelligent thinking, above the absence of consciousness. More interestingly, the former 
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attempts are replaced by a boost in the development of agent technology; the thinking 
machine has become the “interactive machine”.  

The enabled disabled computer
The computer may not ever be able to think. But, again, is the computer intelligent? The 
question is intriguing. Obviously, some should say it is, but others should reject an 
assertion of this. Even more intriguing is the question of how the computer is intelligent, 
if it is. Traditionally, the ability to compute is, among human beings, regarded as a sign 
of intelligence. Computers are dedicated to compute, with respect to the Turing Machine. 
But does this make them intelligent?

It should be evident that Intelligence requires more than “computing algorithms”. As was 
mentioned in the last paragraph, Alan Turing made a proposal, denominated as “the 
Imitation Game” [Turing 1950], which is referred to as the “Turing test6”. This proposal 
is expressed as follows: 

“It is proposed that a machine may be deemed intelligent, if it can act in such a manner that a human 
cannot distinguish the machine from another human merely by asking questions via a mechanical 
link.” 
http://www.abelard.org/turing/tur-hi.htm  

This game, or test, does not provide any answers to the question “Can machines think?” 
which Turing brought up for consideration, as an initial point in his paper [Turing 1950]. 
However, he did reformulate the question to denote the likelihood of the machine to 
delude a human competitor to believe that the machine is another human agent. 
Consequently, what is implied by this statement is simply that the test results in an 
apprehension about a human’s ability to program a machine in such a way that the 
answers it delivers make humans convinced about the intelligence of the machine. 
Accordingly, the test does not signify any intelligence of a machine.  

To review the concept Intelligence and the differing views on thinking, in retrospect, 
Intelligence is complex. Most people refer to the result of intelligence tests, a number on 
the IQ-score, when they think about intelligence. It should be possible to define the 
concept, applied on human beings, by deciding which IQ is the lowest to be confirmed as 
a lowest label of normal intelligence. This is also done for several reasons; identifying 
gifted children or children with learning disabilities etc. But there are many concerns by 
this proceeding. For example, is there a magic border between two values that can define 
whether a person is intelligent or not? The answer must be that the border actually is 
fluent and not exactly identifiable as it is rough estimated. Moreover, IQ-tests do not 
measure the overall capability of the human brain, not even can they identify all types of 
disabilities that affect cognition. These kinds of tests, WPPSI (Wechsler Pre-School and 
Primary Scale of Intelligence), WISC (Wechsler Intelligence Scale for Children) or 
WAIS (Wechsler Adult Intelligence Scale) etc, measure discrete parts of human 
intelligence, in which concatenated results or a mean values are to be considered. These 
values are evaluated in relation to the population as a whole, showing what is regarded as 
normal intelligence or not.  

6 http://plato.stanford.edu/entries/turing-test/ 
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Today, in the area of “machine-intelligence”, IQ-tests are not only dedicated to 
measuring human intelligence. In addition, there are IQ-tests for robots and AI-systems: 
Shane Legg and Marcus Hutter at the Swiss Institute for Artificial Intelligence in Manno-
Lugano, have an idea of an IQ-test which will measure the intelligence of vision systems, 
robots, natural-language processing programs or trading agents [Graham-Rowe 2005]. 
Consequently, the same concept as for human IQ-tests can be applied to AI-systems, by 
measuring their ability to carry out complex tasks within its particular environment, 
whereupon comparing the complexity of its environment with those of a wide range of 
other AI-systems. One severe concern disturbs this idea; before this can be used by the AI 
community, an agreement must be made on what really is the average environment.  

In short, what is quite clear is that IQ-tests measure the ability to manage IQ-tests. Of 
course, this ability is also connected to cognitive abilities in the real world, but foremost 
it is limited to the nature of the test, which is bound culturally (the test in relation to the 
actual environment). Accordingly, Intelligence is complex; multifarious and also context 
dependent. Consequently, it is also a complex task to capture and define as it depends on 
the view on Intelligence. The ability to compute is a part of a cognitive agent’s 
intelligence, but still not evidence of general intelligence and “thinking abilities”. 
According to this phenomenon, also mentally disabled people could, in some cases, 
manage well in computing tasks. Furthermore, people suffering from autism could in 
some cases manage extremely well in that area. For example, some types of (high 
functioning; savant) autistic disorders allow extraordinary computing abilities. Recalling 
Marvin Minskys statements and questions earlier in this sub chapter 1.4, Daniel Tammet, 
an autistic savant, describes his inconceivable mathematical capacity as “It's like maths 
without having to think." [Johnson 2005]. But for him, as for many with autism spectrum 
disorders, the reality is processed in (non-connected) fragments, consequently with a lack 
of Meta perspective for these fragments.  

Consequently, the way computers function seems to be similar to how autism generally 
works: Normally, information is decoded by means of mental processes and in the light 
of former experiences and knowledge, and put into continuity. Compared to that, human 
beings with autism have difficulties with processing and understanding information as a 
whole. Information will be processed in discrete units, with no (or insufficient) Meta 
perspective on these fragments. This is almost analogous to information processing tasks 
by computer technology. So if the computer is disabled in such degree that it does not 
process information in relation to normal human information processing procedures, why 
are still some computer scientists evidently open for machine thinking and artificial 
intelligence with emphasis on machine intelligence? The answer may be that they find 
themselves reflected in the nature of the computer, recognizing some patterns of thinking 
that should not be familiar to anyone within the “normal spectra”. Therefore, instead of 
merely autistic disabilities, it may also exist autistic abilities: As a result of this 
reasoning, a rather intriguing or scorching hypothesis is brought by the author of this 
thesis, however not further developed; people with some degree of autistic features, but 
simultaneously completely normally functioning, might find the computer more 
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intelligent than people with less of, or without, such features do. Anyhow, it is obvious 
that the view on the computer is twofold; enabled and disabled.

Consequently, as intelligence is hard to define and probably also impossible to define 
objectively, it is impossible to reject the area of Artificial Intelligence, even if human 
thinking is impossible to transfer on computer technology [Oppy & Dowe 2005]. The 
duality in that the computer is versus is-not intelligent is the springboard to the present 
area of agent technology, originating in Marvin Minskys view on AI. By Agent he 
usually meant an entity that is autonomous and ‘intelligent’ enough to perform some 
externally useful function [Minsky 2000]. To keep machine intelligence within reason-
able bounds, there were major possibilities to develop a technology that would enhance 
computer technology and make information processing tasks more efficient. Today Agent 
Technology is overwhelmingly vast and dominating in the area. The “interactive 
machine” is born.    

The interacting computer 
The area of AI has developed and evolved, from a perspective of logic to a perspective of 
interaction [Wegner 1997]. This paradigm shift has brought about a focus on object-
based and distributed programming that is, in particular, interesting in the field. The 
model of computation (the Turing Machine) [Turing 1936], implemented in the von 
Neumann architecture [von Neumann 1945], is closed and non-interactive, as it shields 
the external world while it computes. This is opposed to interactive computing, that 
provides the possibility to build a common framework for agent-oriented AI, software 
engineering, and system Architecture [Ibid]. It has been unsatisfying not to be able to 
compute more than the computable functions, by adding new primitives. This has been 
called “the Turing Tarpit”, a sarcastic denomination of the limitation [Ibid]. To get off the 
catch, Interactive Computing will serve as a resort. Another shortcoming has been the 
“von Neumann bottleneck”, coined by John Backus, states that “it is an intellectual 
bottleneck that has kept us tied to word-at-a-time thinking instead of encouraging us to 
think in terms of the larger conceptual units of the task at hand.” [Backus 1977].

Accordingly, the interactive direction of AI is a result of criticism against the original AI 
direction of logic. Alan Turing himself did have a concern about the efficiency of his own 
creation. He showed in 1939 that Turing machines with, what he named, oracles were 
more powerful than Turing machines without. Turing's oracle facilitates the mathematical 
exploration of the uncomputable and could be interpreted as intuition or consciousness, 
or common sense. Turing expressed, as the last paragraph in Solvable and Unsolvable 
Problems [Turing 1954], in the end of his life, his thoughts of the human mind as a 
machine but with some reservation to human intuition (common sense) [Cooper 2004]: 

“The results which have been described in this article are mainly of a negative character, setting certain 
bounds to what we can hope to achieve purely by reasoning. These, and some other results of 
mathematical logic may be regarded as going some way towards a demonstration, within mathematics 
itself, of the inadequacy of ‘reason’ unsupported by common sense.” 

Turing emphasized that oracles can not be a machine in that it performs non-mechanical
steps. Therefore, if implemented into machines, the machines (called “oracle-machines” 
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to call upon “oracles”) are not purely mechanical [Hodges 2005], despite the testing 
ground implementations of oracle machines that do not differ much from an ordinary 
Turing Machine except the addition of a second tape, called the oracle tape [Flood 2006].
Rather, Oracles seem to add another perspective to the idea of the Turing machine and 
AI; the uncomputable it, a non-material substance, conforming thinking and intelligence. 
This idea is based on that the nature of quantum mechanics (von Neumann's axioms of 
quantum mechanics) is one major aspect that may have influenced his view on the 
possibility to rebuild the human mind into a machine; i.e. the possibility of true Artificial 
Intelligence (i.e. Strong AI or Synthetic Intelligence) [Searle 1980]. He believed that with 
sufficient resources to support machine design, strong AI should not remain only as a 
utopian vision.

Nevertheless, until today the results deriving from this idea is not convincing enough to 
demonstrate the plausibility of AI as Turing visualized it. Not even the development of 
the Quantum computer, recently presented as obtainable in a few years from now, is 
convincing in the direction of strong AI. To develop strong AI, the mechanism behind 
human or organic consciousness must be completely analyzed and understood, even if 
this must be in terms of the String Theory. Instead, AI has developed to interactivity by 
discrete units of code; objects. Using the paradigm of software agents interacting in a 
specific environment on behalf of human agents, AI can be re-established. Human agents 
possess common sense or intuition, using machine, software agents, to perform 
calculations and computations not possible for human brain to execute. Despite the 
attempts to implement oracle-machines, an environment accommodating human and 
software agents in cooperation does better realize the idea of the oracle-machine. This is 
the authors view of an oracle-machine; as a Multi Agent System (MAS) run by human 
agents. In the description of the KIViC-Model later in this thesis (Chapter 4.1) this MAS 
will be further depicted. This view on the oracle machine could be related to the ideas of 
Collective Intelligence7; which could be interpreted as the way people and computers are 
connected so that they collectively are able to act more intelligently than any individuals, 
groups, or computers separately can do. Examples of this are found on the Internet, for 
example the Wiki8-phenomenon that is part of Web 2.0 (Chapter 1.6). Furthermore, 
discussion forums and other virtual communities should possibly also fit into this concept 
[Ådahl 2003].

The Interacting Computer is the development from the ideas of strong AI towards new 
Ideas on weak, as a compromise and opportune advantage of the original (most likely 
uncertain) ideas of machine intelligence. For interactive entities, actions on input and 
output are viewed as logical sensors and effectors even with no physical effect [Wegner 
1997]. Objects are entities with interactive models of computation, compared with robots 
that only differ in the sense that they have physical influence on a real world 
environment. The Interactive Computer models objects as well as robots and software 
engineering applications, agents, distributed systems and also networks such as the 
Internet [Ibid]. Behavior over time of the Interacting machine is also described in 

7 http://www.eu.socialtext.net/mit-cci-hci/index.cgi?what_is_collective_intelligence 
8 A collective website allowing visitors to, collectively, add, remove, edit and change content. The original 
Wiki (WikiWiki=“quick” in Hawaiian), WikiWikiWeb,  is located at http://c2.com/cgi/wiki?FrontPage 
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interaction histories, which should be of special importance as interactivity in system 
development frequently is used for critical areas of information handling; for example, 
applications for information  technology, sometimes in medical technical equipment, in 
the area of health care (Chapter 7.1). 

Intelligent Agents – Intelligence in the eye of the Beholder
The Infinite field of AI has obviously and opportunely redirected to the infinite field of 
Agents [Wegner 1997], which not at least the recent history of AI indicates. The varying 
fields of application in which Agent technology is used are numerous. Initially, a 
definition of the term Agent, in the sense of software agents, must be presented: 

“An agent is a computer system that is situated in some environment, and that is capable of 
autonomous action in this environment in order to meet its design objectives.” [Wooldridge 2002] 

The agent is interacting with its environment by sensory input from the environment, 
affecting it by action output. According to a broad range of definitions, besides this 
definition by Wooldridge and Jennings [Wooldridge 2002], the following is chosen as it 
describes interaction with other agents, software or human, by means of some agent-
communication language. The definition is about a communicative agent [Franklin & 
Graesser 1996] 

However, there are other more detailed definitions: 

“…clearly identifiable problem solving entities with well-defined boundaries and interfaces; situated 
(embedded) in a particular environment—they receive inputs related to the state of their environment 
through sensors and they act on the environment through effectors; designed to fulfill a specific role—
they have particular objectives to achieve and have particular problem solving capabilities (services) 
that they can bring to bear to this end; autonomous—they have control both over their internal state 
and over their own behavior; and capable of exhibiting flexible problem solving behavior in pursuit of 
their design objectives—they need to be both reactive (able to respond in a timely fashion to changes 
that occur in their environment) and proactive (able to opportunistically adopt goals and take the 
initiative).” [Foster et al. 2004] 

As earlier was elaborated, “Intelligent Agents” (IA) is a concept, part of a direction in AI, 
which could be referred to as Weak AI, in contrast to Strong AI [Searle 1980]. 
Considering IA, with less emphasize on the misleading word Intelligence and more on 
Interaction, an agent system could be of importance for eHealth systems design, whereas 
information handling tasks are central. Agent technology comprises a view on 
intelligence that is slightly more realistic than earlier attempts in the genre of AI. 
According to Wooldridge and Jennings [Wooldridge 2002] an intelligent agent is 
characterized by three interactive capabilities; Reactivity, Proactiveness and Social 
ability. In order to satisfy their design objectives, they perceive their environment and 
respond to changes (Reactivity), express goal-directed behavior by taking initiatives 
(Proactiveness) and interact with other agents, software or/and human (Social ability). 
These capabilities fit into the BDI-architecture of agents (next part of this sub chapter), 
which is interesting with respect to Plans in practical reasoning that is central to the BDI-
model and the attempts to formalize it [Wooldridge 2002]. According to Intelligent 
behavior, it is the result of an agent’s interaction with its environment, not being an 
isolated property: It exists in the eye of the beholder [Ibid].
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The BDI-architecture 
Agents could preferably be used to access the structured information on the Semantic 
Web9, using metadata, ontologies and logic to execute the task. As mentioned before, for 
more advanced tasks, BDI-models (Belief, Desire and Intention) of agents are used. The 
BDI-architecture (Belief, Desire and Intention) views the agent as a system entity, having 
particular mental attitudes, determining the systems behaviour [Rao, Geogeff 1995]. The 
BDI-model is regarded as an instantiation of the deliberative architecture [Dumke, 
Koeppe, Wille 2001]. Michael Bratman, a Professor of Philosophy at the Stanford 
University, was the first source of inspiration for the concept, developing a planning 
theory of intention, in which intentions are treated as elements of partial plans of action, 
plays a significant role in practical reasoning and cannot be reduced to beliefs and desires 
[Bratman 1987]: The BDI Model, based on the mental attitudes belief, desire and inten-
tion, was first introduced as a philosophical model for modelling rational (human) agents, 
but later adopted and transformed into an execution model for software agents, based on 
the notion of beliefs, goals, and plans by Rao and Geoff [Rao, Geogeff 1995].

BDI is an agent architecture using three different perspective of the state of an agent, 
where belief stands for the state of the knowledge of the agent, i.e. the logic of the agent 
(reasoning about the future of a domain), desire stands for a goal as a description of a 
state in the domain (often rule-based, Boolean) and intention stands for helping the 
system prioritize among the goals, the decision aims of the agent. Therefore, the BDI 
model can also be viewed in terms of Beliefs, Goals (desires) and Plans (intentions). As 
the description is understandable and close to the principal description of a human agent, 
this activity description of an agent, literally connective to human psychology, will help 
bridging the gap between the user and the agent developer. This will facilitate the 
understanding of what tasks an agent is capable to perform within an environment 
wherein it is put into action. But it also presents human form to a piece of program code 
in a digital environment, making people feel like controlling, or being in control of, an in-
telligent and thinking digital “agent acting” life form. Therefore, the BDI-approach, ac-
cordingly derived from philosophy, is expected to put some impact on trust to the agent, 
the system and the developer.  

Still, we must trust, not only the agent as a dependable artefact for information retrieval 
actions, but in particular also the agent developer’s beliefs, desires and intentions, 
implemented in the artefact. Consequently, using BDI-agents for information retrieval in 
medical settings/communities will put some emphasis on the knowledge of the 
developers/providers in the area, such as medical skills, as well as the behaviour of the 
agents, used for information gathering tasks. However, the final interpretation of the 
medical information representations, delivered by software agents, must be carried out by 
the receiving human agents. Interpretation of information representations requires 
procedures for encoding/decoding that must be compatible to the underlying intention of 
the information, in some sense also related to BDI in humans. More precisely, if the agent 

9 “The semantic web is an evolving extension of the World Wide Web in which web content can be 
expressed not only in natural language, but also in a form that can be read and used by software agents, 
thus permitting them to find, share and integrate information more easily.” 
 http://en.wikipedia.org/wiki/Semantic_Web 
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will perform the way the human agents, i.e. users, expect, which is to deliver the 
information we need and not misinformation, how will anyone know if the behaviour of 
the BDI-agents is compatible with the BDI of the human agent? It should be one of the 
most intriguing trust-concerns how to identify if or when the BDI matches from a user-
centric perspective. For example, BDI in human agents is unique, but should, referring to 
the authors’ point of view, be variable. This addresses aspects such as individuality that 
probably changes over time and changes by context. Regarded from varying perspectives, 
such an agent’s actions should not always seem to be rational [Bratman 1987]. In 
reflection to this concern, visibility, for the user to be aware of the underlying BDI in an 
agent, and controllability, are aspects worthwhile regarding in agent design. Conse-
quently, rationality in agent action, human or software, is rather relative than fixed. 
Software agents are rational in comparison to human agents that seem to be irrational 
[Wooldridge 2000], but human agents are more competent in changing perspectives and 
actions according to circumstances and environments. Therefore, human agents are 
generally very good at decision-making actions, wherein practical reasoning is necessary 
in order to figure out what to do [Bratman 1987, Wooldridge 2000], in contrast to rational 
agents that are more limited in this task and also must be made compatible to variable 
state of BDI of the human agents. This mismatch, or limitation in ability for software 
agents to meet their design objectives, may cause a sense of lost control from the 
perspective of human agents.  

A Multi Agent System View 
“There is no such thing as a single agent system”. This is a popular statement in the 
community of Multi Agent Systems (MAS). In fact, interacting systems are normative in 
the today’s world of computing [Wooldridge 2002]: Most systems contain subsystems 
that must interact with one another.  

In figure 2, the traditional structure of MAS is described in a canonical view: Agents, 
Interactions and Organizations are abstractions of the agent-oriented mindset. 
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Figure 2: Canonical view of a MAS. [Foster et al. 2004] 

Historically, theories and models of how agents can be developed to communicate, 
cooperate, and negotiate have been in focus for attention. As a result, to build individual 
agents and to manage their interactions, numerous algorithms have been created [Foster 
et al. 2004]. In uncertain and unpredictable environments, agents are enabled to plan an 
effective course of action to achieve a goal. Also, agents are enabled to use algorithms to 
achieve efficient negotiation outcomes, and to determine the degree of trust that should 
be placed in a particular agent, based upon its social and organizational relationships 
[Ibid].

In recent years, an upcoming and increasing trend is to make agent technology a basis for 
complex, distributed systems. Moreover, there is a reliance on Web Services and 
Semantic Web technologies. The ambition is to provide computational infrastructure for 
such systems and to put emphasis on the importance of trust as a central issue in 
interaction [Foster et al. 2004]. The Grid community has similarities with the Agent 
community, unless the different perspectives. Grids provide an infrastructure for united 
resource sharing across trust domains, defining protocols and middleware that can 
mediate access provided by the Internet to discover, aggregate, and harness resources 
[Foster et al. 2004].

A Service is a unifying core concept underlying both Grids and agent systems [Foster et 
al. 2004]. Through a well-defined message exchange, an entity provides a capability to a 
client. Service interactions are structured via Web service mechanisms. Consequently, all 
entities are services. Moreover, every agent can be considered a service but not every 
Grid service is necessarily an agent [Ibid]. It is, for several reasons, preferable to realize 
an integrated Agent-Grid approach to open distributed systems, but it still remains a 
number of research questions to meet [Ibid].  
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A Multi Agent System must not solely be an environment where interactions between 
computer programs in the shape of Intelligent Agents (IA) occur. Likewise, it can be en 
environment where the Agents are both software and human. By viewing human beings 
as biological systems and active entities (human agents) in MAS, sending and receiving 
Information by means of representations, an important reflection is how these 
representations will be interpreted by other human agents in the organizational area of
eHealth. Human Agents are (most often) considered intelligent and they have self 
consciousness. Software agents do not match this. They are sending information (i.e. 
representations) between themselves and the human agents and could be used for services 
and automatization of tasks. Furthermore, they could be used by human agents (patients 
and care providers) as indefatigable slaves. In such a system, the human agent is, in 
different levels of understanding, capable to put some kind of meaning to the information 
representations transferred, which is not the state for the software agent:  

Software agent =>
Sending and receiving information. Rulebased behaviour.  
Human agent =>
Sending, receiving and put meaning to information = Information. Intelligent behaviour. 

As earlier mentioned in various paragraphs, very often in computer science the term 
“intelligent” is careless used to describe the rule based behaviour of software agents that 
are denominated Intelligent Agents (IA). This rather misleading approach is originated in 
the Artificial Intelligence (AI) concept (earlier in this chapter). Consequently, intelligence 
is not the most appropriate concept to use, neither when referring to computers nor 
software agent behaviour. Intelligence comprises a very complex way of thinking based 
on a cognitive set of personal (human) aptitudes and experiences, resulting in knowledge 
and developed skills [Dreyfus 1992]. Nevertheless, software agents possess enormous 
capabilities that human agents do not have. But still they are not “intelligent”. However, 
this is not important in MAS. The importance is the ability in the disability of IA. This 
ability is superior to human intelligence within certain domains. For example, in the 
domain of information handling, this is essential.

Conclusively, according to the former reasoning, both agent types are useful and 
important in MAS for Information sharing activities. The software agent is superior in 
finding information fast in a large amount of available information resources and the 
human agent is not only superior, but unique, in the ability of processing it. Human 
agents can also act inside as well as outside the MAS; in the virtual world and in the real 
world. Using these features in the design of an Information MAS, whereas the entities are 
coordinated towards cooperation in order to visualize some specific pieces of 
Information, needed in a specific moment of time for a specific purpose, is crucial. The 
high-level coordinative pattern for agents in such mixed MAS should be generally and 
carefully described. The principal task for software agents is to find information for 
human agents; information which these are able to act on; outside the MAS, in real 
world. Human agents have the ability to be in both worlds simultaneously. Software 
agents are captured in the virtual.
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The ability of human agents to act outside the virtual MAS raises more intriguing 
questions of where the borders of such MAS are set to be. What is the system and what is 
not? The answer could be that the borders are not there or very week. As some entities of 
the MAS are available for other systems to use, the borders are vague or semi-permeable. 
To find some borders of the MAS described in this thesis, we must focus on the goal for 
this specific system; that is to find information critical for action towards Patient 
Empowerment. In this sense, it is the agents in cooperation with each others that set the 
borders. Agents not related to this task are outside the system. Accordingly, the borders 
are also flexible and will possibly change. Consequently we can identify and conclude the 
traditional system definition that is “a number of entities related to each other for a 
specific goal” (chapter 1.2).

Semantic web 
As already mentioned, it is still very hard to survey and find The-Desired (Medical) 
Information on the WWW, in spite of all developed search facilities such as Googles 
“web-crawling robot Googlebot”10, one of the latest improvements on the information 
retrieval scene. The web has an incredible number of sites and pages, offering almost 
unlimited amounts of information, but implemented with very little consistency. The 
database perspective is still fairly far away from reality. The use of MAS should very 
well fit into the aims of accessing certain desired information, if the information is 
accessible to be read by machines in a more structured way. A more or less theoretical 
solution, at this moment in time, is the Semantic Web.  

However, Agent technology is still premature on the Internet. The overall problem of the 
World Wide Web as a platform for agent communities is the primitive structure of 
HTML-documents, suffering from severe limitations of machine readability. A vision of 
a future, machine readable web is the Semantic Web. The Semantic Web is the vision of 
a globally linked database. Viewing the web as a database (i.e. a collection of data), both 
XML documents on the web, and tables in a relational database, are finite, but the Web is 
unbounded and has no structured consistency. As a result, retrieving information from the 
“www-database” is problematic. For example, metadata is needed to identify what infor-
mation the database comprises and catch it. To find a remedy for the shortcomings of a 
HTML-based WWW, an alternative technique, Extensible Markup Language (XML), 
was developed, so that also richly structured documents could be used over the web: 
Neither of the alternatives, HTML and SGML, are suitable for this purpose. Furthermore, 
also a “killer-app” for XML, Resource Description Framework (RDF), was developed by 
W3C11 as a tool for Web-based metadata, using XML as interchange syntax. XML is an 
absolutely necessary part of the solution and is unequalled as an exchange format on the 
Web. But standing alone, it does not provide what is needed in a metadata framework. 
The essential aim for RDF's is to make the work easier for autonomous agents to find 
information on the web. The W3C also developed a schema language, RDF Schema 
(RDFS), to provide basic structures such as classes and properties. But since RDF and 

10 Googlebot is Google's web-crawling robot. It collects documents from the web to build a searchable 
index for the Google search engine. http://www.google.com/bot.html 
11 “The World Wide Web Consortium (W3C) develops interoperable technologies (specifications, 
guidelines, software, and tools) to lead the Web to its full potential.” http://www.w3.org/  
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XML have included, for example, the Semantic Web, the limitations of RDFS have 
become evident. Consequently, a more expressive schema language DARPA's12 DAML 
(DARPA Agent Markup Language) was developed to provide language and tools to 
facilitate the concept of the Semantic Web. Also, the development of OIL, the Ontology 
Inference Layer, is a result of a European “sister effort”, that merges the languages into a 
single proposed standard using constructs from frame-based AI. Furthermore, this 
resulted in the development of DAML+OIL, a language for expressing far more 
sophisticated classifications and properties of resources than RDFS is capable of. One 
could express that the Semantic web is AI, at least a framework for autonomous 
(intelligent) agents to run on.

As mentioned, the Semantic Web is the vision of a machine-readable web, providing 
agents to run for information. Even if the vision has some sense of utopia, it has 
possibilities for application in most web technology. Somehow, it should have some 
(quietly radical?) effect on the Web. As Semantic Web affords a more advanced solution 
to the problems of machine accessibility, agents will preferably be used to access the 
structured information on the Semantic Web, using metadata, ontologies and logic to 
execute the task, and for more advanced tasks BDI-models (Belief, Desire and Intention) 
of agents should be considered. Naming the technology “Semantic” is to some extent a 
compromise, as semantic refers to “meaning” and the concept is somewhere between 
semantics and AI [Williamson & Miller 2003]. According to some theorists, meanings 
exist only through human interpretation, whereas AI is the result of machine imitation of 
biological behaviours.

Machine-readable languages, such as RDF, are used in Semantic Web to provide a 
consistent, standardized way of describing and querying internet resources. The RDF 
describes objects and their relationships, rather than the more traditional way in 
describing documents and the way they are displayed [Williamson & Miller 2003]. Data 
has to be published as RDF. Using a process, sometimes called "screen scraping", much 
information can be derived from many data publications that already exist. Screen 
scraping is the process of emulating an interaction with a Web site, transforming data 
from a source into a more manageable form (i.e. RDF). In order to do this, two useful 
tools for screen scraping are XSLT13, and “RegExps”14. Screen scraping as a solution is 
rather tedious. Therefore, another more convenient approach is to build proper RDF 
systems to receive input from the user and store it immediately in RDF. 

Ontology awareness in MAS  
Ontology; what can be represented exist. Ontologies are explicit specifications of 
conceptualizations, which are abstract, simplified, views of the world, represented for 
some purpose [Gruber 1993]. They are interpretations of the world, translated into 
machine-readable format, which will allow quality information retrieval and filtering pro-

12 “The Defense Advanced Research Projects Agency (DARPA) is the central research and development 
organization for the Department of Defense (DoD).” http://www.darpa.mil/ 
13 Extensible Stylesheet Language Transformations (XSLT) is an XML-based language used for the 
transformation of XML documents. 
14 In computing, a regular expression is a string that is used to describe or match a set of strings, according 
to certain syntax rules. 
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cesses, in that undesired information is left out. As some form of conceptualization has to 
be presented explicitly or implicitly to every knowledge base, knowledge-based system, 
or knowledge-level agent, it is worthwhile to study ontologies more closely. To be 
clearer, ontologies should be the foundation for cooperation between human and software 
agents.

However, there are a number of issues to consider in the aim of retrieving information 
(meaning) and not solely representations of information (coded meaning). For example, 
even if the retrieved information is controlled and quality labeled, how do human agents 
know that they retrieve desired information and how do they even know what
information they desire? (Chapter 3.5, Appendix 2). First of all, a mutual understanding 
in every kind of communication activity is central. Ontology is the semantics of content. 
To be able to perform sensible communication, both sides in the communication act must 
have a common understanding about the content of the message. To acquire this, a shared 
ontology is a basic requirement [Dignum 2000]. With reference to human agents, a match 
between the sending agent’s intention and a receiving agent’s goal must be as precise as 
possible. But nevertheless, for human agents the Information sent and the Information 
received can never be the same. This can be explained by awareness of every human 
agent, unique set of cognitive capabilities, originated in differing prerequisites for the 
information processing task. Two human agents are never identical, not even identical 
twins. Their “mental states” always differ.  

Figure 3: One-Way communication opposed to interactivity.

In figure 3, the human agent in the centre is trying to transmit Information to other human 
agents. For example, non-interactive web pages are concrete examples that can be 
elucidated by such a “one-way transmission model”. The information s/he is sending has 
some specific meaning that s/he wants to share with other agents in the system. In this 
task there is a discrepancy between the meaning s/he puts into the information (i.e. try to 
transmit the meaning by the way of representations) and the meaning the receivers will 
interpret from the representations sent. To some extent, every receiver will put different 
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individual meaning into the information (the representations) and depending on how 
successful the sender is in the task to transmit generally interpretable information, the 
receivers will be far from, or close enough to, the meaning that the sender of the 
information initially placed in it.  

One important aspect that causes information interpretation problems is, among other 
aspects, language. In Medical Information, language is central. The use of Latin and 
Greek is explained by a need for medical professionals to understand each others, 
worldwide. It was introduced to diminish the risk of misunderstandings in treatment and 
facilitate cooperation globally. On the other hand, the use of Latin and Greek is an 
obstacle for the achievement of patient empowerment goals. Patients, which are not 
simultaneously members of the health care professionals’ community, have large 
problems with the interpretation of some information sent (Chapter 3.5). Not at least this 
problem becomes concrete when patient records are available for the patient to read. 
Another aspect is medical knowledge and practical experiences; a holistic view on the 
human system. This is required to be able to understand medical language, even if Latin 
and Greek words are translated into native language.

Ontologies are central to human agents. Moreover, ontologies are central for 
communicating software agents. Ontology design is to build agents that commit to 
ontologies, and will permit information sharing with and among these agents [Gruber 
1993]. OWL is a Web Ontology language. It uses both URIs for naming and the 
description framework for the Web provided by RDF to add the following capabilities to 
ontologies: Ability to be distributed across many systems, Scalability to Web needs, 
Compatibility with Web standards for accessibility and internationalization, Openness 
and extensibility. OWL builds on RDF and RDF Schema and adds more vocabulary for 
describing properties and classes: among others, relations between classes, cardinality, 
equality, richer typing of properties, characteristics of properties (e.g. symmetry), and 
enumerated classes. The design of ontologies for the Semantic Web is crucial: it is to use 
a vocabulary (i.e., ask queries and make assertions) in a way that is consistent (but not 
complete) with respect to the theory specified by ontology.

In the medical area there is work done towards applications for medical information 
handling, built upon ontologies. For example, research into medical terminology, pre-
paring for automatization of medical information representations using ontologies in 
medical environments, began in the “GALEN (Generalised architecture for language 
encyclopaedia and nomenclatures in medicine)” project in the early nineties, an EU-
project (1992-1995). The project aimed at providing a foundation upon which to build the 
next generation of clinical information and electronic patient record systems. Developing 
enabling technologies, which would allow clinical information to be captured, repre-
sented, manipulated, and displayed in a radically more powerful way, should create this 
foundation. Furthermore, the project  "A Semantic Web for Pathology''15 aims to realize a 
Semantic-Web based retrieval system for the domain of ''lung pathology''. For this pur-
pose the pathology data is annotated with semantic references and the textual pathology 

15  The project is realized cooperation with the university hospital Charité, Institute of Pathology, and the 
University Potsdam, Department of Computer Linguistics.  
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reports are used as descriptions of what the associated images represent. The system is 
based on Semantic Web standards like XML, RDF(S), OWL and RuleML as well as 
well-known medical standards and patterns (UMLS, HL7, SCORM). The work explores 
the use of Natural Language Processing (NLP) and Semantic Web technologies to 
support a content-based storage and retrieval of case reports [Schlangen 2004].  

1.5 Common-KADS Methodology 

CommonKADS is a methodology to support structured knowledge engineering. In 
Europe, it is today standard to use for knowledge analysis and knowledge-intensive
system development. Also, in USA and Japan, it is adopted, completely as a whole or in 
parts, applied to existing methods. Basically, it is a hybrid methodology between KADS 
and Soft Systems Methodology (SSM). In turn, SSM is regarded as part of Critical
Systems Thinking (CST) which primary use is in the analysis of complex situations were 
there are divergent views about how a problem should be defined. SMM is an approach 
to organisational process modelling that possibly can be used both for general problem 
solving and in the management of change, but most often it is used in analyses of 
complex situations where there are dissentient views about the definition of the problem. 
Soft problems are problems hard to address and classify. The soft systems approach tries 
to build an understanding of human systems, where meaning is central. The approach is 
both connected to the critical theory of Jürgen Habermas, especially in relation to his 
theories of knowledge and communicative rationality, and the theory of the nature of 
power by Michel Foucault. 

CommonKADS has the advantages to spot, not only bottlenecks, but also opportunities, 
in how organizations handle (develop, distribute and apply) knowledge resources. 
Furthermore, CommonKADS methodology manages to identify and analyse knowledge-
intensive tasks and processes and, consequently, it is also useful for development of 
knowledge systems. Connecting CommonKADS to the aim of visualizing information for 
Patient Empowerment; i.e. patient activity, the basic approach of CommonKADS is 
interesting. Knowledge as a resource must be available at the right time, at the right 
place, in the right shape, with the needed quality and against the lowest possible costs 
[Schreiber & Akkermans 2001]. Accordingly, as CommonKADS also emphasizes the 
role of the system as a context dependent component in an organization [Ibid] (i.e. 
culture), it also seems to answer to (some of the) system design issues for visualization 
tasks. Recollecting the former discussion of Situation Theory as an analytic tool for 
zooming-in analyzes into collected data from ethnographical field work, it may now be 
possible to imagine that CommonKADS is not unjustified to add, as a tool to depict the 
field for investigation in a structured and rather detailed manner; from (knowledge 
orientation on) an organizational level to the lower task-level. Both Situation Theory and 
CommonKADS build their methodology on the idea of cognitive agents; human or 
software, which should connect them to each other in symbiosis. The CommonKADS 
methodology focuses on the early stages of system development, providing an explicit 
path to the implementation phase of knowledge systems, now viewed by the AI-
community more as intelligent assistants to human work. This should be useful for the 
design of a system, viewed as a multi agent system, such as systems built on the KIViC-
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model presented in this thesis (Chapter 4.1). However, a revised CommonKADS Model 
Set will, briefly, be presented in Chapter 4.3 as a result of the work, lead by Professor 
Rune Gustavsson, in the SoC-group16. The revised model focuses on Coordination as an 
alternative to the Knowledge focus, supporting modelling of workflow services and 
Service Level Agreements.  

1.6 The concept of “Ba” 

Internalization is a concept that originally was introduced by Vygotsky as “the internal 
reconstruction of an external operation” [Vygotsky 1978]. Internalization consists of a 
series of transformations: “An operation that initially represents an external activity is 
reconstructed and begins to occur internally”, “an interpersonal process is transformed 
into an intrapersonal one” and “the transformation of an interpersonal process into an 
intrapersonal one is the result of a long series of developmental events”. Consequently, 
internalization implies a mental understanding of external operations, sometimes 
resulting in new external operations. According to Vygotsky, intrapersonal learning and 
development is dependent on socially constructed interpersonal activities and 
communication, in a social environment. Evidently, a Virtual Community is one type of 
social environment. This is a core concept for the KIViC-model and important for the 
ideas of internalization. 

Initially, with reference to the idea of virtual communities as learning tools, the concept 
of Ba is considered. It was first proposed by the Japanese philosopher Kitaro Nishida 
[Nishida 1970; Nishida 1990], and further developed by Shimizu [Shimizu 1995]. Later 
Nonaka [Nonaka & Konno 1998] adapts the concept of Ba to elaborate the SECI model 
of knowledge creation (SECI = Socializing, Externalizing, Combining and Internalizing), 
grounded in Polanyi’s theory of implicit and explicit knowledge [Polanyi 1967]. Michael 
Polanyi stated that 'we can know more than we can tell' and termed this pre-logical phase 
of knowing as 'tacit knowledge', i.e. implicit knowledge. Polanyi emphasized the 
dialogue within an open community as he found strength in how individuals hold 
opinions and understandings in a conversation. Keith Devlin [Devlin 2001] accentuates 
conversation to be the core action by which individuals build a common ground of 
understanding in cooperation with others, in order to create knowledge from information. 
According to Nonaka, the individual socializes through joint activities, externalizes 
experiences and understanding, combines it and internalizes it, in a spiraling process of 
knowledge creation [Nonaka 1995] (Figure 4). 

16 SoC = Societies of Computation, the research group at Blekinge Institute of Technology (BIT), 
Sweden, in which the author of this thesis is a member since 2000.
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Figure 4: The SECI-model [Nonaka 1995]. 

In the SECI-model, information can be related to “explicit knowledge”. Tacit knowledge 
is necessary to be able to interpret, and essentially use, explicit knowledge; i.e. 
information [Nonaka 1995]. Accordingly, Information is internalized, processed into 
Information that is externalized in the shape of information etc. It is presumed that the 
interactions between the explicit and tacit knowledge, this cycle, lead to the creation of 
new knowledge. 

In the theory of existentialism, Ba is a “context with meaning”, a foundation for 
knowledge creation. This can be apprehended as a shared space for emerging 
relationships; physical, virtual, mental or any combination, a platform for advancing 
individual and/or collective knowledge [Nonaka & Konno 1998]. In these shared spaces, 
knowledge is embedded. Knowledge is acquired in the Ba by means of others 
experiences and reflections, added to one’s own [Ibid]. Knowledge that is separated from 
Ba turns into information, which can be communicated independently of Ba. Information 
is tangible and resides in media and computer networks. But knowledge is intangible and 
resides in Ba [Ibid]. Referring to the existentialist theory, the “key platform of knowledge 
creation” is the “phenomenal place”, that is the Ba. This can emerge in individuals and 
working groups as well as in e-mail-groups, discussion groups and other types of virtual 
communities [Ibid].   

A Basho is a higher Ba that is composed by varying levels of Ba [Nonaka & Konno 
1998]. For example; if the Ba for an individual in companies is the team, the organization 
is the Ba for the team. The Ba for the organization is then the market environment. These 
levels of Ba constitute a Basho, amplifying the knowledge creation process [Ibid]. 
According to Nonakas interpretation of the concept of Ba [Nonaka & Konno 1998], there 
are also four types of Ba. Each type corresponds to some special stage of the SECI-
model, especially suited to it to offer platforms for specific steps in the knowledge spiral 
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process; supporting and speeding up a particular conversion process of knowledge 
creation (figure 5).

Tacit K Tacit K

Socialization

(Originating Ba)

Externalization

(Interacting Ba)

Internalization

(Exercising Ba)

Combination

(Cyber Ba)

Explicit K Explicit K

Figure 5: Nonakas developed SECI-model  
http://www.cyberartsweb.org/cpace/ht/thonglipfei/nonaka_seci.html (Sept. 2007) 

Originating Ba17 corresponds to the Socialization phase. This is the primary Ba from 
which the knowledge creation process begins. Physical contact and face to face meetings 
are the key to transformation and transfer of tacit knowledge. Externalization is related to 
the Interacting Ba18, as tacit knowledge in this place is made explicit. This implies that 
individuals share each others mental models of others; moreover they reflect and analyze 
their own. Cyber Ba19 is not a place in real world, but a place of interaction in a virtual
world; for example a Virtual Community or the field of CSCW (Computer Supported 
Cooperative Work). This Ba represents the combination phase where new explicit 
knowledge is combined with existing information and knowledge. This generates and 
systematizes explicit knowledge. The fourth Ba is the Exercising Ba20, which is 
connected to the Internalization phase in the SECI-model. This Ba facilitates the 
transformation of explicit knowledge into tacit knowledge. Internalization of knowledge 
is continuously improved by the use of formal (explicit) knowledge in real world or 
simulated applications. 

Promoting knowledge in organizations must comprise the creation of Ba´s. Ba has an 
important role in organizational design [Nonaka & Konno 1998]. Consequently, 
platforms and cultures for emergent knowledge is an important aspect in system design 
for learning. In the design of “Empowerment Systems”, advocated in this thesis, the 
essential core is a Ba.

17 http://www.cyberartsweb.org/cpace/ht/thonglipfei/orig_ba.html 
18 http://www.cyberartsweb.org/cpace/ht/thonglipfei/reflect_ba.html 
19 http://www.cyberartsweb.org/cpace/ht/thonglipfei/cyber_ba.html 
20 http://www.cyberartsweb.org/cpace/ht/thonglipfei/exer_ba.html 
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Reflecting Ba
The core aspects of Ba are reflected in varying theories of learning and knowledge 
development. According to Vygotsky, knowledge and development is promoted by social 
interaction, which is identifiable in the theory of “Zone of Proximal Development” 
(ZPD):

“The distance between the actual developmental level as determined by independent problem solving 
and the level of potential development as determined through problem solving under adult guidance, or 
in collaboration with more capable peers.” [Vygotsky 1978]  

The Ba is a place where knowledge is embedded in actors (human agents) and artefacts 
and shared by interactive actions. Furthermore, referring to Wartofsky´s levels of 
artefacts; the Ba would, in its part, be regarded as a tertiary artefact; similar to Michael 
Coles view on The Fifth Dimension, a learning activity for children [Cole 1996]. In this 
view, Ba, as an interactive tool for knowledge creation, should be important for achieving 
varying learning goals in different activities. Interaction between (human) agents is 
crucial for knowledge development, again referring to the ZPD. For example, in Situation 
Theory (Chapter 1.3) [Devlin 2001] conversations are the core principle to build common 
grounds of understanding. According to Situation Theory, the conversations create 
common knowledge.

Figure 6: Two-person conversation: The common ground. [Devlin 2001] 

In figure 6, two persons, A and B, with different contexts, CA and CB, are having a 
conversation about S, the focal situation. The common ground of understanding is the 
knowledge about the situation that both participants share. While the conversation 
proceeds, the common ground is supposed to grow as they share, and interpret for each 
other, background knowledge (context is the background for the conversation) that is not 
in common. Consequently, Ba is a place in which a conversation is executed, where 
information is exchanged, shared, initialized and furthermore transformed into 
knowledge and externalized. Such a place could be a Virtual Community, wherein 
conversations are the kernel towards the creation of ZPD.
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Virtualization, neighbour to simulation 
Virtualization is a concept which could be identified as the method of “recreating, 
creating or moving existing or non-existing objects or activities from the physical world 
to virtual environments” [Ågren 1998]. By way of the development of computer 
technologies, the growth of Computer Mediated Communications (CMC) and the 
development of graphic interfaces, virtualization has become more evident. Virtualization 
is a broad term, used ever earlier than in the 1960´ies but in most cases used today as a 
“buzzword” for making physical resources appear as logical resources, i.e. an abstraction 
of computer resources. Two main areas dominates the arena of computer science; 
Platform virtualization, referring to the original significance referring to the concept of 
virtual machines21, and Resource virtualization which involves the simulation of 
combined, fragmented, or simplified resources. 

However, in this thesis, the term Virtualization is used as a concept comprising the 
transformation of social groupings in Real World into social virtual groupings in CMC; 
i.e. transforming Real World to agreeable virtual settings [Turoff 1997]. The real world is 
reflected in the digital world of networked computers. Accordingly, as a result of 
virtualization, communities are not longer to be viewed as geographically bound. They 
are also bound by social networks, consisting of, not only communication technologies 
such as trains, aeroplanes and telephones but also of CMC [Ågren 1998]. The neighbour 
of virtualization is simulation [Ibid]. Simulation is similar to virtualization in some 
aspects, but in some other it is quite different. Nicholas Gessler, University of California 
at Los Angeles, claims that “Simulation is the process of constructing artificial worlds. 
We simulate in order to imagine how things could be and to reconsider how things really 
are.” [Gessler 2005]. From his view, we regard the world as computational in its nature. 
Some directions will go further in this reasoning, introducing the somewhat intriguing 
idea of the world as a simulation itself. Nick Bostrom at the Department of Philosophy, 
Oxford University, [Bostrom 2003] present three options of which at least one must be 
true:  

“(1) the human species is very likely to go extinct before reaching a “posthuman” stage; (2) any 
posthuman civilization is extremely unlikely to run a significant number of simulations of their 
evolutionary history (or variations thereof); (3) we are almost certainly living in a computer 
simulation. It follows that the belief that there is a significant chance that we will one day become 
posthumans who run ancestor-simulations is false, unless we are currently living in a simulation.” 

In this view, virtualization will be to recreating, creating or moving existing or non-
existing parts of the superior simulation (Real World), to a virtual environment that at the 
same time also is a subordinate part of the simulation. Referring to a popular movie, fuel 
for the view on world as a computational simulation is The Matrix, today well-known for 
most of at least the younger generations. But in the movie, a “real world” apparently did 
exist behind the computer simulation that apparently was life, and there are some large 
problems with that idea. A real world human body, will not develop, grow and live, 
unconscious and helpless, under those conditions that were reality in the manuscript. If
we are living in a simulation, we also completely are simulations. So what is real world 

21 A Virtual machine is software that creates a virtualized environment between the computer platform and 
its operating system, resulting in possibilities for end users to operate software on an abstract machine. 
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in the Matrix movie? Is there a real world or is the real world, outside the matrix, also a 
simulation? Or is time most relative in the Matrix world, a lifetime compared to a minute 
in real world? Evidently, simulation goes into existentialistic aspects in philosophy (and 
religion) as well as into pure technological.

A far more simple and common view on simulation is to use multi agent systems to 
model parts of real world occurrences. Simulation is usable in the area of e-Health to 
predict actions of varying types of “agents” in different areas of medicine. For example, 
using simulations, world wide pandemics are studied prior to the outbreak or analyzed 
after the outbreak. For example, The China Knowledge Grid Research Group uses 
GRID22-computing23, a concept that, among other possibilities, also offers ways for 
simulation. For example, GRID technology has been used for the simulation of an 
outbreak of SARS (Severe Acute Respiratory Syndrome) [Zhuge 2005]. The initiative 
was driven by the experiences from the outbreak in China 2003, an outbreak which 
resulted in a devastating loss of lives. The tragedy was “propelled in part by a total lack 
of knowledge for taking proper control measures, for sharing vital information, and for 
determining and disseminating effective medical treatment in a timely and perhaps life-
saving manner” [Ibid]. The study of the spread rules of SARS by simulation should offer 
possibilities to build, not only cooperative research across borders, but also management 
environment for public health [Ibid]. Another project is Grid-enabled Medical Simulation 
services (GEMSS24) in which physicians and other medical practitioners enables to 
perform treatment simulations. To conclude; “Grid technology has potential for 
enormously enhancing the computing infrastructure and providing enhanced 
computational services to new user communities” [Berti G et al 2003].  

In the view on e-Health that this thesis emphasizes, it is obvious that the use of 
virtualization will further change, or perhaps completely lift, health care to another level 
of existence.  Most likely is that, maybe especially, the social aspect in virtualization will 
create new pathways towards new patterns of interaction and a new infrastructure in 
health care. Furthermore, new artefacts, i.e. tools, continually provide vast improvements 
towards precision in diagnoses and treatment as well as safe education using “simulated 
patients” before interacting with real human life. Traditional health care is reflected in 
Virtual Health Care, using existing parts from medicine combined with new features, not 
possible to exist in real world. In the virtual health care there are no clear limits such as 
geographical, natural or time limitations, and the accessibility to medical information 
open for all seems to be unlimited. Completely new angles of approach are appearing. 

22 A Grid is an internet-enabled, distributed system linking computational, data repository and data 
production resources to enable (real or virtual) organizations with geographically dispersed facilities to 
more efficiently use their resources [Berti G et al 2003]. 
23 Grid Computing is an emerging computing model that treats all resources as a collection of manageable 
entities with common interfaces to such functionality as lifetime management, discoverable properties and 
accessibility via open protocols. Today resource allocation in a grid is increasingly done in accordance with 
SLAs (service level agreements). http://en.wikipedia.org/wiki/Grid_computing 
24 The project is funded by the European Commission in the Information Society Technologies (IST) 
Programme, under cross-program theme Grid Testbeds Framework  2002 - 2005.  
http://www.ccrl-nece.de/gemss/ 
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Since some years Virtual Reality Therapy is successfully used for pain reduction. 
Evidently, pain related brain activity is reduced during Virtual Reality exposure, 
explicitly viewed in fMRI-scanning (functional Magnetic Resonance Imaging) of the 
brain [Hoffman et al 2003]. However, virtualization is most generally known expressed 
in the shape of Virtual Communities, providing new social infrastructures towards 
communication an cooperation, professionals-to-professionals, patients-to-patients, but 
also professionals-to-patients as well as patients-to-professionals.

Virtual Communities - an influential network phenomenon  
Along with the virtualization process of real world and the development of the Internet, a 
more or less predictable phenomenon, increasingly powerful and influential, has 
occurred. Computer mediated communication (CMC) has provided a large number of 
possibilities to connect people worldwide and clusters of users, created on varying topics 
and interests, have formed virtual entities in this global network that reflects opinions, 
behaviour and activities in real world. These entities are often referred to as Virtual 
Communities. Virtual Communities on the Internet have grown ever since the early 
eighties; the beginning of the days of glory for the Bulletin Board Systems (BBS). But 
the concept was not invented until 1993, when Howard Rheingold, known as “the First 
Citizen of the Internet” first published it in his book “The Virtual Community: 
Homesteading on the Electronic Frontier” [Rheingold 1993]. Howard Rheingold defines 
Virtual Communities as  

"social aggregations that emerge from the Net when enough people carry on those public discussions 
long enough, with sufficient human feeling, to form webs of personal relationships in cyberspace" 
[Rheingold 1993].  

The term Cyberspace originates from William Gibson´s Neuromancer, a science-fiction 
novel that has had a great deal of attention since the publication in 1984. Cyberspace 
implies, according to Rheingold, an expression that “some people use for the conceptual 
space where words, human relationships, data, wealth, and power are manifested by 
people using CMC technology” [Rheingold 1993]. The presentation of the new concept 
was initialized with a description of the growth and development of “The Well” (Whole 
Earth 'Lectronic Link), the first known official Virtual Community:

“It is widely known as the primordial ooze where the online community movement was born — where 
Howard Rheingold first coined the term "virtual community." (http://www.well.com/) 

Howard Rheingold referrers to The Well25 as one of the first Virtual Communities 
grounded in 1985 as a BBS (Bulletin Board System) and later transferred to the Internet. 
The Well is probably unique as it has been online for two decades; the first members 
entered the virtual meeting place in 1985. Still, it is running online, gathering people 
from everywhere in intellectual areas of interest. 

Since the Well first was classified as a Virtual Community, there has been an avalanche 
of Virtual Communities, focusing every imaginable topic, on the Internet. Today, Virtual 

25 The Whole Earth 'Lectronic Link i.e. The Well (http://www.well.com/) is one of the first virtual 
communities, founded by Stewart Brand and Larry Brilliant in 1985.  
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Communities are as natural to the Internet as communities are to the real world. Entering 
the Internet as people of flesh and blood is not possible as the Internet is another 
dimension of society, unlimited without material bonds. Instead human agents must enter 
as representations of themselves, in Virtual Communities as Avatars representing their 
momentary Internet existence. The Internet can to some extent reflect real world occur-
rences, but moreover it does more than reflect. The reflection is blurred by new emergent 
images, created on what information technology brings to bear, for varying reasons not 
possible to recreate in real world and sometimes not even desirable. Nevertheless, we 
recognize virtual representations of real world and connect it to related areas in our lives 
in society. This is also what happens in Health Care. Every imaginable area is covered by 
community representations on the Internet, both for patients and for professionals.

However, the community-concept is ambiguous, but in this view, community is defined 
“based on what we do with others, rather than where we live with others in terms of the 
social networks we maintain” [Haythornthwaite C in Renninger, Shumar 2002]. Virtual 
Communities are not geographically bounded and most often not socially, with some 
exceptions. Nevertheless, the members of a virtual community could be geographically 
anchored. For example, a Virtual Community for a local sports club or a local community 
network could be created for communication among the members. Consequently, Virtual 
Communities reflect the real world in which we live, but they also form new virtual 
worlds with no concrete support or bonds to existing real world occurrences. In the figure 
(Figure 7), Real World is the foundation for a digital reflection, Cyberspace, in which 
influences from real world actors results in virtual settings (virtual communities).   

Figure 7: Real world reflected in virtual communities. 

At the time of writing, there are two apparently leading virtual communities on the 
Internet; Facebook26 and Orkut27. Those are the largest settings of this type (online social 
networking service), but there are also Friendster28 and MySpace29 to compete with. 

26 www.facebook.com 
27 www.orkut.com 
28 www.friendster.com 
29 www.myspace.com 
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Orkut (Google) is very influential in Brazil, while Facebook is most predominant and 
wellknown in Sweden. Some reasons to Facebooks popularity might be that the habitants 
are able to keep or resume contacts with old friends and form acquaintances with people 
globally. Interactivity and social networkings are the motive powers in most virtual 
communities, but in the case of Facebook also geographical omnipresence.  

Some of the Virtual Communities are considered as “Learning Communities”, more or 
less by intention and built as such. Sometimes they have developed spontaneously; others 
are built specifically for organizational development and change. For example, by the 
side of health care of today, Virtual Communities have arisen and become a tool for 
information exchange, mental support and learning. This use of virtual resources has 
become a natural part of eHealth, both in patients as well as professionals perspectives 
[Ådahl 2003]. Rarer is open co-communication between different disciplines in Virtual 
Community settings, even if there are some spontaneous occurrences more often that not 
neither extended nor developed by information system design. The intriguing question 
about this is; should learning communities be stimulated by a predefined cooperation 
between habitants of different Virtual Communities? This thesis will further on elaborate 
this view in a Model, “Knowledgeable Intersection of Virtual Communities” (KIViC) 
(Chapter 4.1), for electronic cross-community building in Health Care towards 
cooperation and learning on the Internet. 

Interactivity: From Usenet to Web 2.0 
Earlier, it was stated that computer science has proceeded in a direction, from the closed 
Turing Machine, towards Interactive machines. Along with development of CMC, and in 
relation to the phenomenon of virtualization, the interactivity has increased like an 
avalanche. In the beginning there was Usenet. To be more precise, back in 1979, Usenet 
(User Network) was invented by two graduate students, students Tom Truscott and Jim 
Ellis at Duke University in Durham, North Carolina, USA. Usenet is a global distributed 
Internet discussion system, developed from a general purpose UUCP (Unix to Unix 
CoPy) network. Usenet users read and post “articles”, articles that resemble e-mail 
messages to a number of distributed topical newsgroups categories, hierarchically 
organized. For example, math (mathematics) and physics are sub categories to sci 
(science), denoted as sci.math and sci.physics. Early Usenet traffic was exchanged with, 
among other dial-up Bulletin Board Systems (BBS) networks, Fidonet. BBS´s were in 
some senses a forerunner to the modern World Wide Web and the Internet as such as it 
was to a great degree a social phenomenon. However, it was not only used for meeting, 
and having discussions with, people in the message boards. It was also, among other 
things, used for publishing articles, playing games and downloading software. 
Consequently, the social activities within BBS´s and Usenet Newsgroups could be 
regarded as the breeding ground for the upcoming phenomenon of Virtual Communities 
and Web 2.0. With the creation of the Web around 1990 by Tim Berners-Lee and Robert 
Cailliau at CERN in Geneva, Switzerland, new “hybrid” Web-to-Usenet gateways have 
arisen. For example, Google Groups and Yahoo! Groups are both examples on gateways 
and mailinglists that hade drawn an unabated interest to the possibilities that lies in 
interactive activities on the web. As a result, web based discussion groups are today 
widely used, not at least in the area of eHealth, both for patients and for professionals.
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Since 1979, the growth of Virtual Communities has been inevitable. In the last decade, 
the development of a variety of Virtual Communities on the Internet has been explosive. 
Obviously, the need for individual visibility and communication across geographical 
borders in the world is evidently vast. First, when the existence of World Wide Web 
provided the technical possibility to create home pages in HTML, the popularity of 
establishing personal or organizational homes in the “cyberspace” was increasingly 
popular. The WYSIWYG30-editors made the work easier, reducing the need for 
knowledge in HTML, and provided the opportunity to create homepages to everyone 
using an Internet-connected computer. Today, in broad outline, almost every Virtual 
Community also provides the opportunity to present the user in a homepage, in person or 
as an Avatar31, using simple tools built into the design. For example, “All For Parents32”, 
former “Parents Net” [Ådahl 2003], has in recent years been redesigned with a variant of 
this feature. It is not only possible to post articles in discussion groups, but also to “live” 
in the community in a “virtual home” where community members are allowed to visit, 
read, post messages and view uploaded images, read diaries etc.  

Concerning the diary function, mentioned earlier among the home page functions in “All 
For Parents” Virtual Community, this is a function within Electronic Publishing33 area, 
which since several years has been connected to some types of Virtual Communities. In 
recent years, this task has been lifted above other tasks to be the core of the Virtual 
Community activity. The task of diary keeping has developed and grown into a new web 
service; a “hype” denominated Blogs (abbreviation of Web logs) [Bar-Ilan 2004]. Today, 
for many the term Blog is even synonymous with Homepage [Blood 2004]. But 
originally, Web logs were about links [Blood 2004; Bar-Ilan 2004]. The term was coined 
in 1997 by Jorn Barger, editor of one of the original Web logs, Robot Wisdom34, and he 
defined Web logs as:  

“A Web page where a Web logger ‘logs’ all the other Web pages she finds interesting.” 

In 1999, a variety of software was designed to provide tools for Blogging activities. 
Blogger35 was one of them and by its easiness to use and the definition of Web logs as “a 
Web site made with Blogger”, [Blood 2004], it changed the Web log culture by being the 
most used tool for Blogging. Blogger was the turning point into Web logs as Diaries: 
Blogger did not have an interface that emphasized links as the central, and by the 
adoption of Blogger, the present Blog-style of Web log was initiated [Ibid].  

Today, there are a number of Blog publishing systems in use. For example WordPress is 
one of the popular and free software, being used globally. The Web logs about interesting 
web pages with their links have obviously changed into diary-like Blogs, but still the 

30 WYSIWYG = What You See Is What You Get 
31 The graphical representation of an Internet user 
32 http://www.alltforforaldrar.se/ 
33 E.P. refers to current offerings of online and web-based publishers. Historically it describes the 
development of new forms of production, distribution, and user interaction in regards to computer-based 
production of text and other interactive media. http://en.wikipedia.org/wiki/Electronic_publishing 
34 www.robotwisdom.com 
35 www.blogger.com 
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linking task remains, however in other forms. For example, Crossblogging36 is featured 
by “Linkbacking” in order to obtain notifications when other authors link to any of their 
documents. This allows Bloggers to ping other Blogs, resulting in a reciprocal link in the 
entry they just referred to [Blood 2004]. Consequently, Blog-authors are able to keep 
track of who is linking to, or referring to their articles. There are three linkback-methods 
that are termed Refback, Trackback, and Pingback, whereas Trackback might be most 
well-known. Most common in the Bloggosphere37 is also the use of Permalinks. To avoid 
Link root38, Permalinks allow the user to refer to Blog entries, even when they have 
disappeared from the front page into some Blog archives. Moreover, Crossblogging is 
featured by the possibility to comment on Blog entries. This seems to be of crucial 
importance to the popularity of Blogging [Ibid].      

Consequently, the Internet provides profuse opportunities to establish the individual 
existence to be in evidence. Also it provides a tool for the everlasting need for inter-
human interaction. Involving both commercial interests among companies and 
journals/news papers as well as individual interests of being visible by CV´s39 etc on the 
labour market, the hype of the Blogging phenomenon is increasing. Blogs are today about 
an infinite variety of topics with obviously unlimited amounts of intentions and goals and 
seem, by their interactivity and virtual community forms, to have superseded personal 
homepages.  

In 2004, after a brainstorming conference session between O´Reilly and MediaLive 
International, Tim O'Reilly coined the phrase Web 2.0 [O'Reilly 2005]. They noted that 
the web was more vital than ever, providing new applications with promising possibilities 
for interaction. They concluded that the dot-com collapse in 2000-2001 would be a 
turning point for the web and created the Web 2.0 conference [Ibid]. Web 2.0 was said to 
signify the beginning of a new generation of technology applications, whereas Blogs, by 
the popularity of Blogger, has been regarded to have epitomized the dot-com era [Blood 
2004]. The term Web 2.040 allude to the traditional and well known numerical software 
versioning and is used to describe the development of the web towards new forms of 
interactivity; to point out the plethora of websites for networking and participation. 

This note41 from the initial brainstorming phase is more clearly elucidating the analogues, 
differences and development towards Web 2.0. Conclusively, the list below shows, more 
lucid and concrete, how the development from Web 1.0 towards Web 2.0 has advanced 
and the relations between occurrences in both areas.

36 Cross Blogging is to connect different blogs to each other, forming a virtual community. 
37 The virtual world of Blogs (Web logs) viewed as a community or social network.  
38 “The process by which links on a website gradually become irrelevant or broken as time goes on, 
because websites that they link to disappear, change their content or redirect to new locations.” 
http://en.wikipedia.org/wiki/Link_rot 
39 CV = Curriculum Vitae 
40 http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html 
41 http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html?page=1 
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The concept was graphically visualized in the “Web 2.0 Meme Map” (Figure 8), 
developed in a brainstorming session at the (O´Reilly) FOO-camp42. This map shows that 
the boundaries for what is referred to as Web 2.0 are wooly. It consists of a set of 
principles and practices which connect a variety of applications and principles at varying 
distances from this conceptual pivot.

Figure 8: “Web 2.0 Meme Map”. Web 2.0 visualized.    
http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html?page=1#mememap 
(Sept. 2007) 

42 “Foo Camp is the annual invitation only, no-structure, no plan, tent on the lawns, hacker event hosted by publisher 
O'Reilly Media. O'Reilly describes it as "the wiki of conferences", where the program is developed by the attendees at 
the event, using big whiteboard schedule templates that can be rewritten or overwritten by attendees to optimize the 
schedule. The goal of the event is to reach out to new people who will increase the company's intelligence about new 
technologies, and to create opportunities for cross-fertilization between people and technologies that are on the O'Reilly 
radar.”   
http://en.wikipedia.org/wiki/Foo_Camp  
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To visualize the chronological development of web 2.0, the stream of buzz-words 
belonging to the concept is viewed on a time-line in Figure 9.  

Figure 9: Timeline for web2.0 based buzz-words43.

Interestingly, an essential task within applications labeled by a relation with Web 2.0 is 
obviously to harness collective intelligence (Chapter 1.5.2). The importance of 
interactivity and the virtual community features are evident to create a “global brain”. 
Again, this is related to the vision of the “Oracle Machine” of Alan Turing, implemented 
more than half a century later by the interactive machine in the shape of a global network 
of computers.    

However, one of the recent “hypes” in the area of Web 2.0 is Twitter44, which is 
introduced into the market by the phrase: “A global community of friends and strangers 
answering one simple question: “What are you doing?” Answer on your phone, IM, or 
right here on the web”. Twitter is an example of an emerging generation of Web2.0 
applications appearing online, known as “persistent presence tools”, allowing people to 
be hyper-connected. The recent Twitter-phenomenon is in the writing moment (April 
2007) widely discussed in the “Blogosphere”, often praised but also described as 
disquieting. The worrying factors seem to concern addictive aspects of always-on-multi-
tasking activities, relating to psychological principles of intermittent variable reward, a
psychological phenomenon referring to the chance of being reward by some actions,
which is the trigger to keep on with those actions. It is comparable to the addictive use of 
Slot-machines. The Twitter Curve is a half humorous and half serious example of one 
users own thoughts on (addictive) continuous use of interactive tools (Figure 10) and its 
harmful impact on human brain.  

43 http://en.wikipedia.org/wiki/Web_2 
44 http://twitter.com/ 
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Figure 10: “The Twitter-curve” by Kathy Sierra, the “blogger” (Blog-writer) of Creating Passionate Users:
 http://headrush.typepad.com/creating_passionate_users/ (Sept. 2007) 

Considerably, there should be risks with always-on-multi-tasking, activities and how 
human agents will function in systems designed with interactive tasks. Aspects of 
information overload and stress are crucial (Chapter 2.4).

The impact of the language seems to be globally evident, not at least by the Internet 
jargon deriving from Usenet newsgroups and by occurrences of new Verbs from the 
buzzwords describing activities in using applications related to Web 2.0-concept. For 
example, in the Blogosphere, the writing of web-logs is “To Blog” and using Twitter is 
“To twitter” For example, language from Blog-entry headings could be “Why we 
shouldn´t Twitter away our lives” or “Liza is blogging Diabetes”. As in the last example, 
the obviously infinite area of topics also embraces Health topics, not always in virtual 
communities clearly related to health care or virtual communities designed for eHealth. 
This area is highly emotional and to encourage patients to participate in general 
miscellaneous Blog communities, with the intention to discuss illness and health, is not 
directly recommendable (Chapter 6.2).

The area of computer supported interactivity is increasingly growing. The concept Web 
2.0 is extended to Web 3.0 depending on a transformation of the Web into a database, i.e. 
to make content accessible by multiple non-browser applications, by means of AI 
technologies, the Semantic Web, the Geospatial Web45 (GeoWeb), or the 3D Web.  
Regarding the last technique, 3D-visualizations of virtual communities are commonly 
denominated Web 3.0 whether they are WWW or not. Hype in recent years is Second

45 “The Geospatial Web or Geoweb is a relatively new term that implies the merging of geographical 
(location-based) information with the abstract information that currently dominates the Internet. This would 
create an environment where one could search for things based on location instead of by keyword only – 
i.e. “What is Here?””.  http://en.wikipedia.org/wiki/Geoweb 



- 58 -

Life46, created in 2003 but in the last year rapidly growing, now comprising economical 
aspects for the users (“Linden dollar” in the “game world” are exchangeable to US dollar 
in real world.) and profitable usage for companies and educational institutions. This 
application is not WWW, but it is still referred to as Web 3.0 due to the nature of the 
interactive and three-dimensional virtual world. 

1.7 Activity Theory

Activity Theory (AT) is a psychological meta-theory, today most often used to describe 
activity in socio-technical systems. It is rooted in the Cultural-Historical psychology, 
founded by Lev Vygotsky (a Soviet developmental psychologist) in the end of the 1920s 
and further developed, principally a long time, after his untimely death: Vygotskys work 
was rediscovered in the 60´ies but broke ground in 1978 by Mind in society: The 
development of higher psychological processes, a major compilation of his work edited 
by Michael Cole et. al. [Vygotsky 1978]. Vygotsky brought to bear some key concepts in 
developmental psychology such as psychological tools, mediation, internalization and the 
zone of proximal development. These concepts are basic building stones in AT, which 
has been developed from the core concept of artefact-mediated and object-oriented action 
formulated by the troika Vygotsky, Luria and Leont'ev [Ibid].   

AT is built on five basic principles: the hierarchical structure of activity, object-
orientedness, internalization/externalization, mediation and development. The first 
principle of hierarchical structure of activity has three levels; activity, that is broken 
down to action and operation (Figure 11). 

Figure 11: The hierarchical structure47 of activity, proposed by Leont'ev48

46 http://secondlife.com/whatis/ 
47 http://www.edu.helsinki.fi/activity/pages/chatanddwr/activitysystem/ 
48 Alexei N. Leont'ev (1903-1979), was a Soviet developmental psychologist and, in cooperation with 
Sergei Rubinshtein, the founder of activity theory. http://en.wikipedia.org/wiki/Aleksei_N._Leontiev 



- 59 -

An activity is carried out by a community, towards an object. In the activity there are 
actions that are carried out by individuals or groups towards a goal. Operations are tasks, 
in the activity, towards conditions that routinized humans or machines (i.e. agents) 
perform. Referring to the object-metaphor, the principle of object-orientedness in AT is 
not similar to object-orientedness in computer science, despite the similar terminology! 
Instead it encompasses socially and culturally determined properties. It “specifies the 
activity approach to the environment, with which human beings are interacting”
[Kaptelinin 1996]. The third principle of internalization/externalization is related to 
activities, in that they can be either internal or external. This principle is related to the 
principle of consciousness of the human mind, i.e. the consciousness of the human agent 
(Chapter 1.4). This principle states that “the human mind emerges and exists as a special 
component of human interaction with the environment” [Ibid]. Therefore, human mind 
can be analyzed and understood only within the context of activity. The 
internalization/externalization principle could be compared to the SECI-model by 
Nonaka [Nonaka & Takeuchi 1995] (Chapter 1.7), where there are inevitable points in 
common for interpretation of human learning activities. AT encompasses Vygotskys 
theory of “Zone of Proximal Development” (ZPD), where a range of actions is performed 
by a person in cooperation with other persons [Kaptelinin 1996]. The fourth principle is 
mediation that describes activity as mediated by artefacts (tools), both internal and 
external. Artefacts are carriers of cultural knowledge and social experiences [Ibid]. The 
fifth principle is Development which implies that human interaction with context should 
be analyzed in relation to development; which is to know how a phenomenon developed 
into its existing form [Ibid].  

AT is a theory useful to explain how artefacts and social organization mediate action 
[Bryant, Forte & Bruckman 2005; Kuutti, K. 1996] in socio-technical systems. Six 
interdependent elements are parts in a Human Activity System: “Object - the objective of 
the activity system as a whole; Subject - a person or group engaged in the activities; 
Community - social context; all people involved; Division of Labor - the balance of 
activities among different people and artefacts in the system; Tools - the artefacts (or 
concepts) used by subjects to accomplish tasks; Rules - the code and guidelines for 
activities and behaviors in the system” [Bryant, Forte & Bruckman 2005]. According to 
the elements in the Activity Triangle Diagram (figure 12), Vygotsky, in cooperation with 
A. R. Luria and A. N. Leont'ev, did lay the foundations for the Human Activity System 
by his theoretical “concept of artefact-mediated and object-oriented action”. This concept 
implies that a Human Agent never reacts directly to the environment. Instead the action is 
mediated by cultural means, tools and signs. The tripart structure of human action is 
visualized in the upper triangle, reformulated in the elements of Subject, Object and 
mediating artefacts (tools). 
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Figure 12: The Activity Triangle Diagram of a Human Activity System. The upper, grey, triangle is the 
original AT diagram in accordance with Vygotskys introductory work. 

The development of the Human Activity System has gradually proceeded. Three 
theoretical generations in the evolution of activity theory are identifiable. The first 
generation is centered on Vygotskys model of mediated action, followed by the work of 
Alexei Leont'ev whereby mediation by other human agents and social relations were 
added to the model. Leont'ev's distinction between activity, action and operation became 
the basis of his three-level model of activity (Figure 13). Consequently, this 
developmental phase was achieved by distinguishing between collective activity and 
individual action. However, Leont'ev never depicted his work graphically, but in the 
second generation the diagram was extended by the lower part, comprising Division of 
efforts in a community with rules [Engeström 1987]. The third generation of the Human 
Activity System comprises networks of interacting activity systems to analyze and 
understand interdependencies in complex systems. The systems are not only juxtaposed, 
they are also penetrating each other, resulting in intersections with, not only shared 
objects, but also shared subjects and shared artefacts.      

Figure 13: Interacting Activity Systems in the third generation. Minimal model of two. 
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Since Yrjö Engeströms missionary work with AT, the theory has influenced varying 
areas in computer science by moving the perspective, from a computer centered focus to 
a larger view on the user and its context. Consciousness is a human capability that has not 
bee able to implement in software agents (Chapter 1.4). Recalling the criticism against 
the field of Cognitive science and AI, derived from Dreyfus [Dreyfus 1992], thinking,
referring to the phenomenology by Heidegger, is derived from being; “being–in–the–
world” the tools in the world included [Kaptelinin & Nardi 2007]. In Activity Theory, 
mind goes beyond the individual as consciousness is regarded as a result of interaction 
(activity) between people and with tools [Ibid]. This is true for a Human (Agent) activity 
system, not software. Intelligent software agents could exclusively be viewed as cultural 
mediating artefacts as they have no consciousness or thinking activity comparable to the 
capabilities of human mind. Especially, they lack a “being–in–the–world” perspective. 
Concerning an AT-view on system design, Bonnie Nardi49 expresses that people are not 
reduced to "nodes" or "agents" in a system. She stresses that information processing 
should not be modeled in the same way for people and machines as AT put forward that 
activity must be understood in relation to the role of artefacts in every day life.

Legitimate Peripheral Participation 
The theory of Legitimate peripheral participation (LPP) describes the way newcomers in 
a Community of Practise (CoP), by initial peripheral participation and by contribution to 
an overall goal (or object with reference to AT) for the community, gradually become 
adequate or experienced members, eventually also oldtimers [Lave & Wenger 1991; 
Bryant, Forte & Bruckman 2005]. According to Vygotsky, this view is related to the 
theory of Zone of Proxymal Development (ZPD) (Chapter 1.7) and the Activity Theory. 
The participation occurs as actions, mediated by more skilled participants (experts) and 
mediating artefacts in the context of a community. LPP is useful in order to more closely 
understand activity in online communities, for example CoPs, and how they develop by 
their members actions. Through human agents participation (practices) in (overlapping) 
CoPs, the structure and character of the community emerges [Bryant, Forte & Bruckman 
2005].

According to the concept of Ba, a Virtual Community comprises human agents learning 
by LPP, situated in the interaction with each other. There are a range of states between 
the extremes of experts and newcomers, finding their places and developing their 
participation towards more skilled positions and higher knowledge within the 
community.

Information Ecologies
Technology regarded in a “systemic perspective” is intriguing, as this view enforce 
context into design by elucidating the importance of context awareness for usability 
matters. Bonnie Nardi defines Information Ecologies as “a system of people, practices, 
values, and technologies in a particular local environment”, i.e. a complex system with 
reference to its parts and the relationships in between. The use of the metaphor Ecology,
borrowed from biology, indicates diversity, which the community concept does not as a 
member population in communities can be either homogenous or heterogeneous [Nardi & 

49 http://carbon.cudenver.edu/~mryder/itc_data/act_dff.html 
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O´Day 1999]. In an information ecology, different kinds of people with different kinds of 
tools work together complementary, basically making the setting to survive and evolve.  

Consequently, it is a complex system, which undergoes a continual evolution as the 
relationships in the system and the different parts of the ecology coevolve, i.e. are 
changing together. The metaphor comprises Keystone species that are necessary for the 
ecology to survive as these are skilled persons with special ability to build bridges 
between people and technology, with special knowledge in their local settings and special 
responsibility for the integration of information technologies into the activity. 
Furthermore, Information ecologies have a sense of locality: “Only people who are 
immersed in a particular information ecology can provide a local habitation and a name 
to new technologies” [Nardi & O´Day 1999]. A name of a technology is what it means to 
the people who use it and a local habitation of a technology is its location within a 
network of relationships, i.e. its set of family ties in the local information ecology. 

1.8 Summary of Chapter 1

This chapter emphasizes a number of concepts and theories that are brought into the 
discussion in later sections of this thesis. The concepts chosen for further explanation has 
been manifold:  

The Patient Empowerment environment, e-Health, (e-)Health Information Systems, 
Situation Theory, AI, the Turing machine versus the interactive machine, IA, BDI-agents, 
Multi Agent Systems, Semantic web, ontologies, Common-KADS Methodology, the 
concept of “Ba”, Virtualization, Virtual Communities, Web 2.0, Activity Theory, 
Legitimate Peripheral Participation, and Information Ecologies.  

However, each of these concepts is important to the understanding of the following 
chapters and the ideas behind the KIViC-model. As they occur in the further reasoning, 
the concepts are referred to with reference to the sub chapter in which they are defined. 
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Chapter 2.

Problem Definition 

In this thesis, the definition of Patient Empowerment “The increasing ability of patients 
to actively understand, participate in and influence their health status” [Degoulet et al in 
Nelson & Ball 2004] (Chapter 1.1), adopted by the author, is evidently rising some 
questions according to how information is used in action, and how action is 
accomplished, to empower. Health Information Systems are necessary, but not sufficient, 
conditions for Patient Empowerment [Ibid]. The approach also results in changes in the 
relationship between patients – physicians, towards more cooperative structures. With the 
intention (goal) to keep healthy, or be restored to health, there are foremost four central 
aspects that should be elucidated in relation to system design. Above all, activity is in the 
centre: In this thesis, based on Activity Theory (Chapter 1.7), patient action and 
community activities are problemized in relation to issues of information sharing. 
Activity for Patient Empowerment could, according to the definition above, be referred to 
as patient capability, comprising subtasks such as the ability to understand information, 
ability to participate in care; i.e. cooperate with health care, and influence the situation of 
care; with information, ideas and initiatives. Accordingly, the ability to be active in these 
tasks is also required. These are challenges for the patient to achieve.  

However, the challenge for realizing the aims of Patient Empowerment, for grasping 
strength, in a situation of being ill is also conceived as a demand, not always compatible 
with patients’ actual levels of capability. Referring to the popular way of regarding the 
contradiction “To be able to be ill, one must be healthy”, a half facetious proverb in 
Sweden expressed ironically in situations of frustration and resignation, this is a 
paradox50. Accordingly, the paradox could be formulated as follows: “The sick patient 
shall be active and cooperate to gain health. But to be active and cooperate, the patient 
must already be healthy.” The question that should be raised is whether system design 
could resolve this paradox or not. Consequently, this is the challenge that this thesis will 
emphasize.   

50 Paradox Latin paradoxis, "aside belief". A Paradox could be an apparently true statement that seems to 
lead to a contradiction or to circumstances that defy intuition; (logic) a self-contradictory statement; a 
person or thing showing contradictory properties; or a statement that leads to an infinite and instant 
contradiction. (http://en.wiktionary.org/wiki/paradox) 
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2.1 Towards Critical Information Structures 
for Patient Empowerment 

Health Care is a sector solidly built on Information in use [Brandt 2007; Östlund 2007]. 
Information is central and, consequently, proper Information handling is crucial. As a 
result, Patient Empowerment is dependent on Information management. But 
unfortunately, the challenges in the empowering concept are also to be regarded as 
demands. As initially mentioned, those demands raises a “paradox” that makes the (in 
Sweden) well known proverbial phrase more evident; “to be able to be ill, one must be 
healthy”. To make use of the ideas behind the Patient Empowerment concept, the Patient 
must be as healthy as h/she is able to stand up for him-/herself, searching for Information 
and make use of that information. Not always is the patient strong enough, as a large 
amount of energy normally is used, by the biological system (body), to handle a disease. 
Moreover, “Patients” is not a homogeneous group of individuals. The Patient community 
is composed of the very same variety of individuals as the society in large.

Medical information management comprises aspects of interpretation, flow and use, as 
well as security and integrity. As a result, a system (Chapter 1.2) for Medical Information 
Handling should, if possible, supply every imaginable aspect in situations where informa-
tion is, to some extent, valuable to the outcome of the situations. Sociotechnical systems, 
referring to the interdependence between the technical and the social systems, are 
inherently complex. They are also rather open, as it depends on the situation, in which the 
system is used, what or where the borders between the system and its context are situated. 
That is, the context could also sometimes be part of the system (e.g. human agents using 
the system are becoming a part of the system). When it is unclear where the system has 
its borders and the systems architecture is complex, system behaviour is unpredictable. 
Consequently, emergent51 behaviour is hard or impossible to anticipate in design. 
Referring to situated action, plans in design is easy to accomplish but hard to presuppose 
to be followed [Suchman 1987]. Every item or device in a system can act, or be used, in 
an (for system designers) unpredictable way, even by the system itself. In a socio-
technical system, agents have emergent behaviour which is when they behave in an 
uncontrolled way. The basic problem is that system behaviour in “a higher level”, the 
user level, can not be anticipated on “a lower level”, i.e. the level of the system wherein 
the functions are designed and implemented. Consequently, system design for e-Health 
comprises aspects of complex system behaviour.   

Therefore, the need for monitoring is obvious. The design of an information system for 
eHealth should comprise awareness of emergent system behaviour. In recent years, 

51 “An emergent behavior or emergent property can appear when a number of simple entities (agents) 
operate in an environment, forming more complex behaviors as a collective. One reason why emergent 
behavior is hard to predict is that the number of interactions between components of a system increases 
combinatorially with the number of components, thus potentially allowing for many new and subtle types 
of behavior to emerge.” http://en.wikipedia.org/wiki/Emergent  
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threats of system vulnerability52 and exposures53 have been highly highlighted and 
problemized, calling for awareness in system design. Not at least in medical information 
systems, this is evident. In complex Sociotechnical systems, emergent properties are 
inevitable. For example, human cognitive agents (as users of a multi agent system also 
part of it) will often find unexpected ways to act in the system, and even if emergent 
behaviour can be predicted, the behaviour itself can not be identified in advance. The use 
of supervisee agents should be one way to overcome this problem, at least in part. 
Viewing the Internet as a large-scale complex multi agent system, severe problems with 
emergent behaviour arises every day. In the area of eHealth, online Medical Information 
produces an avalanche of emergent behaviour, intended or unintended. For example, the 
easiness in creating and publishing websites offers tempting opportunities to run 
charlatan business and practise quackery. In addition to this, information on serious 
websites will sometimes be misinterpreted (a discrepancy between the intention behind 
the information sent, and the apprehension about received information) due to the user’s 
lack of background knowledge or personal experiences (Chapter 1.3). Misinterpretations 
of Medical Information most likely cause the recent pandemic of Cyberchondria54. The 
use of software agents, i.e. information agents, would to some extent decrease the 
negative effects of such directions by visualizing proper information, relevant to a certain 
situation, to the user. Furthermore, implementations of Ba (Chapter 1.6) would supply for 
interpretations; in conversations, building common grounds for understanding (Chapter 
1.3). Accordingly, the design of “Empowerment Systems” must comprise awareness of 
any risk of misinformation, misinterpretation or emergent behaviour of any kind. 
Visualization of critical “actionable information” is crucial.

Transparency of (critical) information 
In this thesis, the expression transparency of information is an assumption that the right 
information in the right time at the right place should resolve some of the problems 
derived from the paradox earlier mentioned. Transparency to the critical information 
flows for action and visibility of useful and “hallmarked” information is necessary if 
Patient Empowerment should be an asset, rather than a burden. It should be noticed that 
“Transparency” in this thesis is used in a rather exceptional way, not to be confused with 
transparency in computer science. 

Accordingly, Transparency is a concept with multiple meaning depending on the domain 
that is using it. In computer science, Transparency principally denotes invisibility of 
actions, in the system, i.e. actions that are taking place outside the field of vision of the 

52 “A universal vulnerability is a state in a computing system (or set of systems) which either: allows an 
attacker to execute commands as another user, to access data that is contrary to the specified access 
restrictions for that data, to pose as another entity or to conduct a denial of service.”  
http://cve.mitre.org/about/terminology.html 
53 “An exposure is a state in a computing system (or set of systems) which is not a universal vulnerability, 
but either: allows an attacker to conduct information gathering activities, to hide activities, includes a 
capability that behaves as expected, but can be easily compromised, is a primary point of entry that an 
attacker may attempt to use to gain access to the system or data and  is considered a problem according to 
some reasonable security policy.” http://cve.mitre.org/about/terminology.html 
54 Cyber-Hypochondria. http://en.wikipedia.org/wiki/Cyberchondria  Occurred in Observer Mar. 2001 
http://observer.guardian.co.uk/life/story/0,,445872,00.html 
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user [Tanimoto 2004]. This is considered to be good, as the aim is to shield the user from 
the complexity of the system. Consequently, transparency means simplicity. But there are 
pitfalls; if the complex reality is simplified at the expense of functionality [Bolter & 
Gromala 2003]. Bolter & Gromala express concerns in that transparency design would, 
paradoxical, end in invisibility of processes that should be visible. For example, in that 
“the interface will mask the operation of the system exactly when the user needs to see 
and understand what the system is doing” (Ibid). This basic meaning of transparency, 
derived from computer science [Tanimoto 2004], could be associated to the traditional 
course of treatment in Health Care. From the patients view, the processes (actions) in the 
Health Care system are hidden and invisible, to simplify and put emphasize to some 
predefined aspects that, from a hierarchal view, are allowed to inform the patient: 
traditionally, Health Care owns the information. But the peril is when the process is not 
fully functional (breakdowns in information flows), or when the patient should be able to 
contribute but could not, as s/he is only exposed to information that information owners 
in Health Care, with respect to the patient as a passive entity, has decided to be adequate 
long before.

The other meaning is found in the humanities, which uses the word Transparency to 
describe openness, communication and accountability. There is a global trend that 
revolves around insight and control in Health Care, preventing corruption in the Health 
Care area. Transparency is here used to describe the openness and visibility of processes 
behind administration of the Health Care business, according to what the concept stands 
for in the humanities. The humanity view on Transparency should suit the intention 
behind the model, briefly presented in this thesis, and be possible to integrate in systems 
design. Consequently, the concept Transparency is, by the author, with inspiration from a 
PhD-student course at BTH, Ronneby [Eriksén 2005], further on used to describe 
information processes that in design are made explicit to the user of a system: The user 
should, by means of the system, look through the hidden health care processes and be 
able to view information flows that could support Empowerment.  

Nevertheless, this does not imply that Transparency in design, addressing the computer 
science view [Tanimoto 2004], is less important. The use of a system should not be 
suppressed by complexity, but also, the system should not be simplified to the point that 
functionality will decrease [Bolter & Gromala 2003 in Eriksén 2005]. It seems to be 
important to try to strike a balance, to find reflectivity, where the computer reflects the 
user, or different levels of Transparency to choose, in design [Ibid]. As a result, a system 
built on the KIViC-model (Chapter 4.1) should bring out hidden information flows, 
reflecting the patients’ needs, so that they will be visible and open. Also, the system 
should be invisible to the user, emphasizing the use and purpose without the expense of 
functionality.
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2.2 The Empowerment Paradox

Infoglut, i.e. Information Overload55 is causing Distraction Infomania56, resulting in 
inability to focus on relevant aspects of life (Chapter 2.4). The profusion of unsorted 
information on the Internet is devastating to the goal of Patient Empowerment, not at 
least with respect to the nature of information (Chapter 1.3) as being transferred in the 
form of representations, not understood until it is decoded with the proper set of 
procedures for encoding/decoding [Devlin 2001].  Critical information, crucial for 
cooperation with healthcare, wherein activity towards a goal of optimal health is central, 
should be easily accessed and understood, as Patient Empowerment is disguising a 
paradox: There is an incongruous demand of being strong and active in a situation of 
illness and weakness. As earlier mentioned (Chapter 2.2), the rather popular proverb in 
Sweden, saying “To be ill, one must be healthy” contains a strange wisdom, originating 
from the position of being a passive and patient patient, waiting for action from Health 
Care to relieve or cure the illness. Patients have long experienced, that they have benefits 
in health care if they act instead of wait. Patient Empowerment has grown from the 
awareness that it is necessary and most efficient to be active, while being a patient. But 
referring to the popular proverb, the patient should already be cured and healthy to be 
able to act.

However, the concept of Patient Empowerment originates in the aim of encouraging 
patients to take actions, such as to cooperate with their physicians towards recovery and 
healthiness. The patient will become more a co-operator than a passive object, receiving 
care. Consequently, there are demands in the concept: to have the strength and capability 
to act, and to find information about the disease, as well as information to act upon. The 
patient must also be able to process the information in order to use it for the task. The 
effort needed to reveal the desired information does not always comply with the energy 
resources that the patient has. The demands are not even in a level with the mental 
resources that an average patient possesses. This poses a risk that patients or groups of 
patients are left behind, not being able to take advantage of the Patient Empowerment 
approach. Consequently, in the shift from the patient patient, to the active and 
knowledge-able patient, we have already experienced an avalanche of side-effects, not 
empowering for either patients or professionals. The illness itself restrains the patient 
from being active in this task. Also, mental disabilities interfere with the demands of 
being active and learning. Misinformation and misinterpretation causes both critical or 
even lethal misunderstandings and Cyberchondria, a modern development of the well-
known hypochondria disease. Medical Information is not easy to understand. On the 
Internet, charlatans and quack doctors have their golden age! Grounded in a lack of 
medical understanding and knowledge, and sometimes also a strong desire for recovery 
and survival, patients are ready and willing victims for medical gold-diggers. Last but not 
least, the fact that potentially important information flows, are invisible and complicated 

55 The state of having too much information to make a decision or remain informed about a topic. 
http://en.wikipedia.org/wiki/Information_overload 
56 Distraction Infomania is a term coined by Elizabeth M. Ferrarini, the author of Confessions of an 
Infomaniac and Infomania-The Guide to Essential Electronic Services.  
http://en.wikipedia.org/wiki/Infomania 
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to reveal, is an obstacle towards activeness and empowerment. A patient must know 
when to act, and upon what. 

Information Overload causes Distraction Infomania as initially was mentioned However, 
in turn, Information Overload could be regarded as an information system disease which 
must be cured by information system design. The discrepancy between the demands of 
the Patient Empowerment concept and the actual level of capability among average 
patients, or patients with mental disabilities, could possibly be reduced by awareness in 
design. Within this aim, design that reduces information overload, both in networks and 
brains, should be emphasized. Moreover, awareness of emergent behaviour, caused by 
affordances in technology, must also be in focus. Fundamentally, it is a responsibility and 
task of the designer of Health Information Systems, to resolve the paradox. If allowed to 
remain, it would be an obstacle towards empowerment and also a political complication 
of health care in the future, by excluding groups of patients. Situation awareness in 
Design for Empowerment systems, developed to process information in order to make it 
“actionable”, is crucial for the solution. 

2.3 Knowing what and when

The aim of transparency to critical information flows is grounded in the aim of accessing 
the right information in the right time (Chapter 2.1). However, it is not quite clear to the 
average patient what the right information is and when it is needed. Reviewing the nature 
of information in retrospect (Chapter 1.3 and 1.6), information remains to be represen-
tations of information or data until it is interpreted by means of constraints (procedures 
for encoding/decoding). To decode encoded information (representations), sufficient 
background information is needed. Most patients do not have that background knowledge 
and therefore they lack the needed comprehensive picture of the symptoms, the illness, 
possible alternative relations to critical variables and dependencies, and to differential 
diagnoses. The task for the patient is to be aware of information that is unknown to 
him/her; i.e. the patient does not know, in a situation, that certain information exists or 
that s/he needs it (Chapter 3.4, 3.5, Appendix 2).

Health Information System Design for patients (design of Empowerment Systems) must 
comprise aspects of information flow and transparency to critical information. Today, the 
main emphasis is on the flow. This is hazardous. If the accessed information will be a 
remedy for the situation of being a patient, not a burden, the information must have a 
purposeful meaning brought by the flow. Also, the information must bring information 
about what kind of information that is desirable, or even invaluable, for a specific 
situation. Transparency of critical information is to visualize the right information in the 
right time for the right patient, in order to facilitate action in varying situations towards 
Patient Empowerment strategies. An unlimited flow of information will certainly result in 
Infoglut and Information Overload.     
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2.4 Infoglut – Information Overload 

As earlier described, the definition of Patient Empowerment adopted by the author is 
“The increasing ability of patients to actively understand, participate in and influence 
their health status” [Degoulet et al in Nelson & Ball 2004] (Chapter 1.1). This ability 
comprises such actions as to stay healthy by rethinking life style, recover and rehabilitate, 
find the best quality of life in chronic diseases and invalidity, make choices about health 
care and be active and learn. This definition raises a range of questions about some 
critical aspects. For example, is this kind of ability really increasing, in what degree and 
why? How much ability do ill people have and is the “patient” concept homogenous and 
possible to generalize? Furthermore, what are the cumulative results of the Patient 
Empowerment movement? 

However, it should be possible to state that many patients are becoming more and more 
active; maybe especially younger patients [Nelson & Ball 2004, Ådahl 2003]. In the last 
decades, patient behaviour has changed towards taking a more active role in sickness as 
well as in health. There is a clear tendency towards patient activity since the Internet 
became accessible for the general public. The growth of virtual patient communities on 
the Internet has triggered an increasing pressure on health care as patients, also those 
diagnosed with more rare conditions, are able to communicate and learn from each other 
[Ådahl 2003]. Most physicians have sometimes met “the informed and knowledgeable 
patient”, able to discuss the illness and adequate (or alternative) treatments cooperatively. 
The Internet contains numerous sites dedicated to the health care area, and presenting an 
avalanche of medical information, for patients, as well as for professionals. Compared to 
the situation ten to fifteen years ago, there are in these days no limiting problems in 
finding information about diseases. Rather, the problem is opposite, grounded in aspects 
of the nature of information (Chapter 1.3). For example, Infoglut is a chronic disease in 
networks, where overload of information, “electronic junk”, could possibly threaten the 
efficiency of the function of those networks [Denning 2006]. Moreover, Infoglut is 
regarded to be similar to Information Overload, a cognitive stress interfering with the 
capability of the human brain to process information (Chapter 2.4). Receiving too much 
information, and mostly invaluable information, the information desired disappears in a 
“tidal wave” of data, invisible for the patient in a certain situation of need for action-for-
care. The consequences for the phenomenon of information overload are vast. Human 
psychological mechanisms are executed to cut off the unwieldy flood of data 
encountering the mind. For example, if there is a mismatch between human agents’ 
capacity to process information and the rate new information arrives, they feel highly 
stressed and experience stress-related health problems [Ibid]. Furthermore, the strategies 
for Internet overload are remarkably similar to the six coping strategies the psychologist 
Stanley Milgram in 1970 identified by studying people's reactions to the overloads of city 
living. The Internet coping strategies are as follows; do not read carefully, disregard, 
hand off tasks to others, block reception, filter, and create institutions to share the burden 
(spam-blocking services etc) [Ibid].  

There are concerns about overload related to Patient Empowerment aims. The coping 
strategies interfere with the concept and might cause devastating mistakes or misunder-
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standings to occur. Medical information requires medical background knowledge and a 
holistic view of the field to be interpreted the way it should. Therefore, being active and 
cooperate with health care, in order to maintain a reasonable level of health in illness, 
could even be dangerous in case of misinterpretations of information or misinformation, 
caused by ignorance and unawareness or coping strategies as a result of information 
overload. Voices are raised to reinforce the warnings from doctors since the Internet 
offers so much more information-sources than ordinary medical books; easy, and often 
free, to access. Brian Fallon, MD and professor of psychiatry at Columbia University, 
claims that the Internet has been destructive for hypochondriacs and points out that the 
phenomenon is common enough to have a “snappy” name; Cyberchondria [Griffin 2002]. 
Accordingly, Cyberchondria, or the Internet-Print-Out-Syndrome (IPO), is originating 
from the unlimited access to medical information (data) on the Internet received by 
human agents with a lack of understanding in the area (lack of background knowledge). 
IPO/Cyberchondria is a variant of hypochondria and develops by imagination of being a 
target for varying severe illness based on attempts to fit experienced symptoms with 
diagnoses cited on websites. These attempts result in hypochondria and the patient 
bringing piles of printouts of feared diseases on his/her numerous visits to physicians. 

This should be very seriously taken, and kept in mind in the design of new Health Care 
artefacts on the Internet. Accordingly, Interpretation and Communication aspects should 
be focused. By using an approach towards virtual communities in the role of being 
tertiary artefacts for interpretation and knowledge building, furthermore engaging both 
patients and professional health care workers to participate in the settings, the threatening 
pandemic of Cyberchondria should be kept within bounds; as well as other, maybe even 
more lethal, effects from misinterpretations and misinformation. Howard Rheingold 
states that

“There is both an intellectual and an emotional component to CMC. Since so many members of virtual 
communities are the kind of knowledge-based professionals whose professional standing can be 
enhanced by what they know, virtual communities can be practical, cold blooded instruments. Virtual 
communities can help their members cope with information overload” [Rheingold 1992].  

The communication asset in virtual communities should likely be a useful tool to 
interpret information for an adequate understanding as well as to sort it, and also could 
the virtual community provide a Ba (Chapter 1.6) for knowledge development. 
Furthermore, and not to forget, within the noise of the Infoglut, charlatans and quackery 
have their golden years, trying to profit on illness and people’s desire for cures. 
Consequently, accessed information should have a sign of trust [Rindebäck & Gustavsson 
2005], a hallmark of quality, to avoid misinformation by swindlers.   
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2.5 Transparency in eHealth and design for 
Empowerment Systems 

As the eHealth will change health care radically, one could speak about the eHealth 
revolution when patients transform from being patient and passive into the state of 
activeness and knowledge ability. Again, Patient Empowerment is a fast growing concept 
in health care, defined as “the increasing ability of patients to actively understand, 
participate in, and influence their health status” [Degoulet et al in Nelson & Ball 2004]. 
By extended access for patients over the Internet to medical knowledge bases and 
electronic patient records, eHealth opens up new possibilities for patient-centered 
medicine, and enables evidence-based patient choices of treatment. Nevertheless, the 
Patient Empowerment trend requires tools; aiming at supporting bilateral cooperation and 
communication between patients and health professionals and to equalize the differences 
in abilities to influence on health status and treatment. These tools should, not only 
support cooperation and communication, but also constitute a unifying bond of a new 
holistic health care view on health, illness and treatment. The demand of being 
empowered could interfere with the actual level of physical and psychological healthiness 
and capability. This is a problematic paradox, in urgent need to be resolved. But how 
should eHealth be organized to answer to the resolution of such a paradox?  

Today, eHealth is a very elusive area with no comprehensive plan in how to act towards 
patient empowerment, not even with open access to eHealth resources in profusion. By 
using ethnomethodologically informed ethnography (Chapter 3.1) to understand the 
problems hidden in the Patient Empowerment concept, related to the information 
avalanche on the Internet, the possibilities of developing usable digital Patient 
Empowerment artefacts increases. To understand the point in using ethnography in 
design tasks, it is necessary to investigate the concept of system design. Following 
definition is adopted by the author in this thesis as it, however ironically, describes the 
gap between assumed use by traditional design and factual use that should be revealed by 
ethnography in design: 

“System design is the invention of the system's response to a user problem. Without adequate customer 
data this invention is ungrounded…”  [Hoitzblatt & Beyer 1997] 

The statement is that ethnomethodologically informed ethnography in system design 
should serve as a mean towards Patient Empowerment. But why should system designers 
bother to use ethnography? Reflecting on the definition on system development, one of 
the most intriguing problems towards patient empowerment is the paradox within, that is 
mentioned above and in Chapter 2.2. This Paradox, hiding below the surface of the 
Patient Empowerment concept, covers many aspects on demands. But to restrict it to IT-
related issues, design by ethnography may decrease the discrepancy between the demands 
on the individuals’ capacity and the actual possibilities to act: Ethnomethodologically
informed ethnography should supply for an understanding, in design, of how the users, 
i.e. the patients, actually do and what they need in design of information technology to 
do. Ethnography offers more rich opportunities to adjust the IT system closer to reality, to 
real world work flow structures. With adequate customer data with deeper understanding 
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of how people organize their work to support it and coherent understanding of work, the 
invention has reasonable chances to be grounded in reality [Hoitzblatt & Beyer 1997]. 
Using this approach for design and development of IT-systems for Patient Empowerment, 
workflow is regarded as equal to actions to be taken by patients towards the main goal of 
the concept. These actions need information as fuel to be carried out. To support 
workflow, the right information, in the right time, must be visualized and exposed. 
Information System design is crucial to how this will be implemented and built on 
ethnomethodologically informed ethnography, design for usable Empowerment Systems 
should be realistic to achieve.

Consequently, System Design should provide tools for developing Patient Empowerment. 
The concept is basically about learning and knowledge development contemporaneously 
with activity.  According to Eysenbachs definition, eHealth is in its foundations built on 
property called Information. In Computer Science, information is a rather controversial 
concept as there are different interpretations applied to it which are debated; i.e. how to 
define Data, Information and Knowledge in relation to each other. In this thesis, the 
author uses the concept Information as it is apprehended in Situation Theory [Devlin 
2001] (Chapter 1.3) to be able to explain a suggestion for System Design, the abstract 
KIViC-Model; forthcoming presented (Chapter 4.1). As the model contains reasoning on 
Information, that is supposed to be transferred and delivered by the use of ICT-systems, it 
is necessary to be aware of what Information really is. Accordingly, in this thesis, 
inductive reasoning was originally used to pinpoint the problem of creating transparency 
in information structures, critical for action in health care. This will be stressed by using a 
model (KIViC). Furthermore, activity Theory is used to understand activity in context.

2.6 Research Questions

Conclusively, the definition of Patient Empowerment “The increasing ability of patients 
to actively understand, participate in and influence their health status” [Degoulet et al in 
Nelson & Ball 2004] (Chapter 1.1), and the paradox within (Chapter 2.2), has resulted in 
following research questions, aiming at the design of Empowerment Systems, elaborated 
and assessed in this thesis. The research questions have their origin in the three scenarios 
described in chapter 3.4: 

1. Fundamental concepts and design principles supporting construction and 
assessments of Empowerment Systems. 

2. Principles supporting dialogues in Empowerment Systems 

3. Principled approaches supporting transparency in dialogues in Empowerment 
Systems.

The matrixes in following figures (figure 14 and figure 15) view how these questions are 
related to the methods and the scenarios, which are further described and elaborated, 
chapter by chapter, in this thesis. As mentioned, the Matrix I is principal as there are 
methods and relations intertwined in reasoning throughout the entire thesis; i.e. the 
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methods/concepts are used in more chapters than visualized in this Matrix. However, 
both Matrixes will visualize essential in-depth reasoning concerning Questions, 
Scenarios, Methods, and the relations in between. 

Figure 14: MATRIX I: Matrix of Methods 

In this Matrix (figure 14), the chapters are principally pinpointing the relation between 
research questions and suggested decisive methods/concepts for development of 
Empowerment systems. The content of these chapters both presents the methods and 
connect them to the questions, explicitly or implicitly.   

Figure 15: MATRIX II: Matrix of Scenarios 

In figure 15, the Matrix visualizes relations, between the research questions and the 
scenarios, by an “x” in the grid. Both Matrixes (I + II) are further discussed and assessed 
in chapter 6.1, in addition to assessments in chapter 3.6, 4.0 and 5.2.

2.7 Summary of Chapter 2

The definition of Patient Empowerment “The increasing ability of patients to actively 
understand, participate in and influence their health status” [Degoulet et al in Nelson & 
Ball 2004] (Chapter 1.1), rises challenges for research in the area of Information System 
design. During the last two decades, related to the more common access to the Internet, 
patients are increasingly developing skills in information seeking activities. As a result 
from this, a shift in the implicit balance of “power” has appeared, changing Health Care 
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entirely. This balance is related to knowledge ownership, shifting the role of the 
physician, from tutor to supervisor, in cooperation with the patient. Proactive patients, in 
cooperation with their care providers, are creating a win-win mode [Degoulet et al. in 
Nelson & Ball 2004], where Health Care should be optimized in efficiency.   

The main problem is whether the demands within the challenge of Patient Empowerment 
are overriding the purpose of the concept. For example, illness restricts the ability to be 
active and the digital divide restrains the number of patients to equally cooperate with 
health care.

Due to this, a question to consider is whether or not system design can counterbalance 
some of these derangements, and how: Visualization of information is a core issue in 
design for this purpose. For example, this could be implemented by means of agents,
software and human, situated in agent communities. These are features in systems for 
information handling and knowledge management within this area of eHealth, i.e. 
Empowerment Systems, which is further problemized, evaluated and discussed in the 
coming chapters. Throughout these discussions, the research questions are (implicitly or 
explicitly) related to each area of interest.
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Chapter 3.

Approach

Initially, this chapter describes the motives behind the use of ethnomethodology, both in 
research and in design. Initially, the design of information systems is in focus, followed 
by a proposal of changing the some critical issues in requirements engineering. After that, 
the focus alters towards research in the area of collaborative systems development; 
computer supported collaboration (CMC). With reference to this area, the (semi-
qualitative) methods for data collection in the studies which this thesis is grounded in are 
described. Central in the study are three real world cases, focusing three central aspects in 
the area of information handling and knowledge management. These aspects are used to 
elaborate the central question of this thesis, which is how visualization of information can 
be nurtured by information system design for Patient Empowerment, to overcome the 
described paradox within the concept. The cases are described in chapter 3.4 followed by 
a description of a mock-up, used in the study for reflection on system design as a remedy 
for “information anarchy” in the area of eHealth.

3.1 Approaching ethnomethodology 

Ethnomethodology, a term initially coined by Harold Garfinkel in the 1960s [Garfinkel 
Harold 1967], implies the study of “people's methods” and focuses on the ways in which 
people understand the world, and how they use that understanding to act. 
Ethnomethodology concentrates on details of practices through which action and 
interaction are accomplished [Button & Dourish 1996]. Lucy Suchman book ”Plans and 
Situated Action” [Suchman 1987], partly founded in ethnomethodology, was of epoch-
making importance in the way that it provided intellectual foundations for the field of 
Human-Computer Interaction (HCI) [Button & Dourish 1996]. She directed criticism 
against the user modeling and plan-based approaches, common in both HCI and AI, by 
proposing a perspective on conscious human action as situated in the context of particular 
circumstances [Ibid]. Ethnomethodology sets out a policy for the study of practical social 
action. Ethnography, in turn, is a form of investigative fieldwork and analysis [Ibid]. 
Ethnomethodologically informed ethnography serves as an informational input into 
design. The designer is informed of actual practices, hard or impossible to capture by 
other methods [Crabtree et.al. 2000].    

 “The turn to the social” was pinpointed at the CHI Conference in 1990, by notion of 
Jonathan Grudin [Martin & Sommerville 2005] in his article “The Computer reaches Out: 
The Historical Continuity of Interface Design” [Grudin 1990]. By the turn to the social in 
computer science, context is considered. Grudin pointed out how the perspective was 
shifting, from hardware to software and further on to the user and the work environment. 
This pathway has been urged in both the area of CSCW (Computer Supported 
Cooperative Work), introduced in 1984 by Irene Greif and Paul M. Cashman, and the 
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area of HCI (Human Computer Interaction). The turn to the social imposes 
ethnomethodologically informed ethnography to be incorporated in system design, as a 
natural consequence of the changed view.

In design, ethnomethodology seems to be inevitable. Accountability is a concept used 
both within software engineering and ethnomethodology, however, bringing up different 
meaning. In ethnomethodology, accountability implies the way people organize their 
everyday actions and interactions [Eriksén 2002]. On the other hand, in software 
engineering, accountability stand for a goal for quality assurance of design processes 
[Ibid]. For example, the software engineer provides an accounting of how a system 
works, that is to register what happens, how it happens, and why it happens. In relation to 
the meaning of accountability in ethnomethodology, the both purports do imply that it 
also should be of great importance how the design of the system will fit into context; the 
context of work/work practices in which it will be implemented. Technomethodology is 
the, to some extent, obscure name for an interesting approach towards a more deep 
relationship between technological (system) design and ethnomethodology [Button & 
Dourish 1998; Eriksén 2002]. The concept was proposed about a decade ago, by Button, 
an ethnomethodologist and Dourish, a computer scientist. In the design of interactive 
software, Technomethodology was suggested as a point of contact between computer 
science and ethnomethodology [Button & Dourish 1998]. Despite the promising 
inception, the concept has not gained ground for a revolution in system design. There are 
difficulties encountered in moving ethnomethodology from design critique to design 
practice. Ethnomethodology is widely adopted in research rather than in Information 
Systems Design. Nevertheless, real-world uses of ethnomethodology in design practice 
should actively support future work practice environments [Crabtree 2004]. 
Ethnomethodological directions should add renewed strength and value to requirements 
engineering, if the approach is rendered more effective and less time consuming than 
many ethnographical methods are. Furthermore, requirements are subdivided into 
“functional” versus “non functional” requirements, which is harmful [Gustavsson et. al 
2007] in the way it reduces the possibilities of connecting ethnomethodology to design 
practices (Chapter 3.2).

3.2 The functionality of Non-functional 
requirements

The traditional division of requirements is twofold; as being functional or non-functional. 
Functional requirements are specific behaviours of a system such as calculations, data 
manipulation and data processing. Deriving from the early definition of computing, 
arisen from Alan Turings equation of computability and the (universal) computing 
machine [Turing 1936], the view on requirements is strongly emphasizing algorithms of 
computability in a system. As a result, using the concept of functionality in software 
engineering, every other aspect on the system as the system used by users, in a context, 
etc. is non-functional. That is irrational. Functionality is more comprehensive than this 
narrowing view. Consequently, it is misleading to subdivide the requirements in 
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functional and non-functional as requirements, as a whole, should attach to the concept of 
usability. A system that will pass the users needs and functions properly in a context has 
been built on requirements that can be denominated as functional. The non-functional 
requirements are in that sense functional as well. The division could be considered 
harmful [Gustavsson et. al 2007] with respect to the users and stakeholders requirements 
on a functional system; in this meaning a useful system. It is narrowing the view on what, 
in a system, is functionality as well as what a system is; where the borders are.  

To answer to the development of the computer, from the calculating Turing machine to 
the complex socio-technical systems of today, encountering varying areas of use, a 
completely new approach is needed. The new approach proposed is heavily focused on 
requirements engineering, not only on elicitation of requirements. This is to answer to the 
needs of stakeholders (i.e. users, parties concerned etc.), the design of an end-system 
(socio-technical) and aspects in design on trustworthiness assessments [Rindebäck 2007], 
which is to focusing the service context (Chapter 4.3).

3.3 The quality of qualitative approaches 

Qualitative approaches, such as the use of ethnomethodologically informed ethnography, 
are not traditional within system design processes. Requirements engineering is directed 
towards requirements elicitation, commonly carried out by interviews with 
representatives; i.e. interviews with “key-users” such as stakeholders, but also by 
brainstorming, PIECES framework and JAD (Joint Application Design). Consequently, 
the representatives’ view of the work and work processes will influence the design of the 
system. In reports from use of these systems, in real-world contexts, the outcome has 
been a discrepancy between system function and the real-world activity. This discrepancy 
is often referred to as the “Software Crisis” when software turns out to be of low quality 
and does not meet requirements. However, Software Crisis also comprises problems in 
projects running over-budget, over-time, being unmanageable and code difficult to 
maintain. Object-oriented approaches are today used to overcome the problem of 
unwieldy large pieces of code, and an increasing willingness to take context into 
consideration in system development processes is turning the pathway from a focus on 
hardware and software, to a focus on the user and user context. Still, there is a 
counteractive problem in using ethnography in system development phases: It is time-
consuming. To solve the Software Crisis, context awareness must be combined with 
efficiency in system development, avoiding projects to run over estimated time, at least 
moderately. In this thesis, the SoC-group57 proposes a model towards context awareness, 
comprising aspects of ethnomethodology (Chapter 3.2 and 4.3).  

Qualitative research methods are valuable for a wider understanding of collected data, in 
relation to context. In quantitative studies, questionnaires are most commonly used for 
data collection. A disadvantage to this is that context is disregarded with reference to a 
number of questions conceivable to interpret in more ways than one. Furthermore, the 

57 SoC = Societies of Computation, a research group at BTH, Blekinge, Sweden, in which the author of this 
thesis is a member, under guidance of professor Rune Gustavsson. http://www.soc.bth.se/ 
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researcher is, by the choice of questions and the interpretation of the answers, with no 
connection to the context, adding treacherous and unnoticed subjectivity to the result. 
Vice versa, qualitative studies have been criticized for subjectivity, pointing at 
conceivably subjective interpretations of data “in situ”, not using large numbers of 
collected measurable data for statistic validation. Conclusively, there may not be any 
research that is pure objective, as the researcher is an unique individual, unconscious of 
biasing the research with her/his own individual view of the world, either if s/he uses 
qualitative methodology or quantitative. The hope must be addressed to that the 
researcher interprets the world according to her/his scientific view of the world as a 
researcher [Trochim 2006]. Concerning issues of validity, following table [Ibid] views 
four alternative criteria for evaluate trustworthiness in qualitative research according to a 
proposal of Lincoln & Guba [Guba 1981; Lincoln & Guba 1985]. The criteria proposed 
are in relation to corresponding criteria in quantitative research.

Traditional Criteria for Judging 
Quantitative Research

Alternative Criteria for Judging 
Qualitative Research

internal validity credibility 

external validity transferability 

reliability dependability 

objectivity confirmability 

In the proposal, internal validity answers to credibility in qualitative research. This is 
confidence in the ”truth” of the findings. External validity is related to transferability,
which is to be able to show that the findings have applicability in other contexts. 
Reliability, in turn, corresponds to dependability, that is to be able to show that the 
findings are consistent and could be repeated. The last point, but not the least, is 
objectivity that is matched by confirmability. That is to reach a degree of neutrality or 
“the extent to which the findings of a study are shaped by the respondents and not 
researcher bias, motivation, or interest” [Qualitative Research Guidelines Project58].

To sum up, qualitative approaches in research have been targeted for criticism, at the 
back of quantitative techniques favored for their methods for collection of measurable 
data as well as an apprehension of being evidently more objective. On the other hand, 
quantitative data collection has been criticized for not being context aware. The 
“qualitative-quantitative debate” is intriguing. However, it is not a simple dichotomous 
choice. It is far more complex than that. Both directions rest on solid traditional research 
grounds, from multiple disciplines and regarding varying topics. There are both 
advantages and disadvantages for each direction. Most useful should a methodology, 
using both qualitative and quantitative approaches, appear to be; a "mixed methods" 
approach [Trochim 2006]. Notwithstanding, the “mixture” is not quite simple to blend.

58 http://www.qualres.org/HomeLinc-3684.html 
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In this thesis, the main study was performed by an experimental blend of qualitative and 
quantitative approaches. Chapter 3.3 and 3.4 will explain and evaluate how and why this 
mixture was executed.  

Participatory Design 
The area of Participatory Design is related to the area of Empathic design: On the one 
hand, in Empathic design, researchers and developers move into the world of end-users. 
On the other hand, in Participatory Design end-users move into the world of researchers 
and developers. Participatory Design (PD) is a field within “user-centered design”, where 
the users are involved in the design process. This should not be confused with “user-
design” wherein the user is the designer.  

Emphatic design is clearly to view as ethnomethodologically informed ethnography. In 
PD, a major problem has been that the aspects users find relevant in the course of 
participatory design activities is not necessarily the same aspects they find relevant in 
performed work [Crabtree 1998]. It is no benefit in designing perfect solutions to wrong 
problems [Ibid]. Consequently, the area of PD has turned to the area of ethnography as a 
conceivable solution [Ibid]. However, it has turned out to be more problematic than easy 
to incorporate ethnomethodologically informed ethnography into Participatory Design 
[Ibid] as was earlier touched upon in Chapter 3.1. Crabtree points out Wittgenstein’s 
language game as a possible link between ethnography and design:

“In explicating the ethnographic techniques employed in the design of a global customer service 
system, it has here been suggested that attention to working language provides a rigorous, reproducible 
and complementary means of getting handson work and organisation, and of linking ethnography to 
design. In treating practice as a language-game and mapping the grammar of its concepts-in-use, 
instances of the intersubjective ways in which work is routinely accomplished and coordinated in real 
time are provided as resources for design.“ [Crabtree 1998] 

Anyhow, as system design comprises processes of change, and design basically is charac-
terized as intervening, has been in conflict with the apprehension of ethnography from 
system designers’ point of view. Comments such as “Ethnography insists that its 
inquiries be conducted in a non-disruptive and non-interventionist manner, principles 
that cannot be compromised given that much of the motivation for IT is to reorganise 
work” has implemented skepticism in participatory designers expectations of 
ethnomethodology [Crabtree 1998]. Crabtree expresses, in turn, skepticism against this 
standpoint by saying: 

“Ethnography’s success here (to date) depends on it observing work in situ in a non-disruptive manner. 
This is not a negotiable matter, but a condition of effective organisational change through design as 
anybody can change practice. If one is not aware of the social characteristics of the job which are 
work’s guarantee however, design may well fail or worse, impinge upon working life in ways that are 
detrimental to workers and business alike. [Crabtree 1998] 

Consequently, ethnomethodology does bring dynamic to design by providing design with 
essential information for successful implementation, changing activities in context for the 
system in a constructive way. Change by design with no context-awareness related to 
ethnomethodological approach could involve consequences that violate the environment 
in which the system will be implemented.  
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However, Participatory Design is a user-centered direction in Design, where varying 
methods to invoke the user in the design work are practiced. For example, Future 
Workshops, Scenarios, Mock-ups, Focus Groups and Personas are all methods used in 
the Participatory Design process. In this thesis, first and foremost two of them are used in 
the main study; Mock-ups and Scenarios. Inductive reasoning is underlying the study and 
directed in the reconnoitering study to the creation of a Mock-up (Chapter 3.4) and also 
to the composing of three Scenarios (Chapter 3.4). The mock-ups and the scenarios were 
further on evaluated in the main study (Chapter 3.5).  

User-Centered Information System Design 
As mentioned in the last paragraph, Participatory Design is one approach to User 
Centered Design (UCD). However, system design as such is complicated. For an 
information system designer, the task is demanding. Unfortunately, since the first 
computer system was introduced in workplaces as well as in homes, there has been an 
endless stream of shortcomings reported, and frustration as well as impediments has been 
following in its traces. The problems originate in a semantic gap between what people 
actually do and how systems support activity and workflow. In this, the role of 
requirements engineering is central. Ethnography is a field of study to gain understanding 
and to identify what people do, and their methods for it. Ethnomethodology is focusing 
human methods for doing, that is, the study of the ways in which people make sense of 
their social world; their culture [Garfinkle 1967]. This cultural perspective on activity is 
applicable on development of information systems for work places as well as 
development of information systems for e-Health.  

Nevertheless, the task is not without friction. Probably, the most cumbersome obstacle 
seems to be that ethnomethodology is time-consuming and the methods do not result in 
precise and measurable data due to the qualitative approach. Also, the methods are 
developed for small-scale projects and may increase the costs dramatically when 
increasing the scale [Burke & Kirk 2001]. Traditionally, within most system development 
projects the use of ethnography is not used naturally. Requirements engineering is 
performed as a bilateral communication between the clients (representatives for the 
user/stakeholder) representing the user community, and the system designer, in 
cooperation forming a work plan for design. However, to fill this well-known gap 
between the designers view on a usable system and the users’ upcoming experiences on 
using it in an activity, ethnomethodology as an analytic tool may be crucial. A computer 
based artefact should function as a frictionless, not cumbersome, new part of the real 
world. Consequently, it is crucial that the results from requirement analysis must capture 
the needs of the end users. Therefore, real world activities must be carefully reflected in 
requirement specifications [Burke & Kirk 2001]. The advantages seem to be obvious; 
ethnography brings several reasons to be used for information system development. 
Ethnographical studies are powerful assessments of users' needs, they uncover the true 
nature of the system user's work, ethnographers can play the role of the end-users, and the 
open-ended and unbiased nature of ethnography allows for discovery [Ibid].

However, on the one hand, traditionally produced specifications often reveal a lack of 
connection to how activities in real world settings (i.e. cultures) require system functions 
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(tasks) to support activity, and, on the other hand, ethnography has scarcity of system 
development methods that will answer to the demands of being efficient and useful for 
this task. Consequently, the idealistic solution seems to be to amalgamate the two areas of 
ethnography and traditional system development, in order to gain more usable artefacts 
for end-users essential needs.  Nevertheless, for a rather long period of time, the use of 
ethnography for requirements analyses has already been used for system development 
tasks. The need for interaction-designers [Winograd 1996] seems to increase, as more 
usable computer-based products, as well as information communication systems, gain 
profit to companies. Human Computer Interaction is an established field for user centered 
system design, resulting in models for system development processes. In user centered 
design, compared to design by the traditional waterfall model, where every phase must be 
completed before next is entered, [Oskarsson 1994], the models are much more iterative. 
The waterfall-model is distinguished by rigid phases, whereas every phase is terminated 
by a milestone, even though feedback loops allow for iteration. Figure 16 [Als & 
Greenidge 2003] illustrates the waterfall model (i.e. the linear sequential model or the 
software life cycle).

Figure 16: The waterfall model [Als & Greenidge 2003] 

In the design process of user (task) centered design, there are no clear borders between 
the phases. Within every phase, the iteration of tasks is open-ended. Figure 17 
[Greenberg 2007] illustrates such a design process. It must be emphasized that user 
centered design is not solely design of interfaces, but of the entire system functionality. 
User tasks are strongly connected to the user context; i.e. the culture in which the user 
works or lives.
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Figure 17: User centered design [Greenberg 2007] 

An intriguing point of view is how much more usability the use of Situation Theory 
(Chapter 1.3), for any analyzing process, should add. To refine analyze, are there benefits 
by using a mathematical view on the data by means of situation theory and how? There 
are attempts to combine the both, at first sight incompatible, areas: A rather unlikely, but 
nevertheless interesting, cooperation between an ethnographer and social scientist in 
linguistic, Duska Rosenberg, and a mathematician in logic, Keith Devlin, resulted in a 
method. This was used to analyze the way language is used to convey information, 
aiming at supporting systems designers in their task to design systems for activities in 
workplaces; “LFZ Analysis” (Layered Formalism and Zooming) [Devlin & Rosenberg 
1996]. Devlin & Rosenberg tried to combine the fields by using Situation Theory for 
resolving some problems with a problem-reporting system in a working space. Situation 
Theory was used to initially analyze a given amount of communicative data; to zoom in 
on detected problems, analyzing them mathematically and resolving them, whereupon 
zooming out again [Devlin & Rosenberg 1996]. Consequently, the process of 
formalization is used as an analytic technique; one step further from analyses produced 
by human understanding. For example, in analyses produced by social scientists; 
mathematic formalism is applied, to strengthen human understanding of linguistic com-
municative data. However, it is important to stress that formalization should not be used 
for analyses of the whole amount of data, as this is not possible due to the complexity of 
human communication [Ibid].  

Due to situation theory, information is only representations of information until a 
cognitive agent has interpreted the information and put meaning into it; i.e. the meaning 
of information is context-dependent. Analyses by formalization should help designers to 
bring context to communicative tasks and understand the meaning behind information. 
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As a result, task-centered design should connect more to real world, i.e. culture, than is 
possible with no “zoom-in-analyze” added in the development process. For example, the 
methodology could be applied to analyses of work-flow tasks. In Health Care, 
information is crucial. Without information, there is no Health Care. To understand 
information in the design process of a Health Information System is of decisive 
importance. Moreover, Medical Information is hard to understand depending on the type 
of cognitive agent, trying to process the information, and the type of situation in which 
the information occurs.  

Information flow between human agents in health care could comprise workflow tasks 
between different agents in Health care, i.e. professionals and the patients. The tasks may 
concern accessibility to and visualization of information and understanding of the 
information as well as how patients will use information, developed to Knowledge, in 
practise. With a lack of understanding, one concern is what kind of knowledge and 
actions will be created on misinterpretations? Evidently, a proper understanding of 
information flowing within the area is critical. Information must also be analyzed in 
relation to situations; i.e. context. Design with respect to context above an individual user 
is crucial. Consequently, the User Centered Design seems to be superseded by Context 
Centered Design, i.e. Activity Centered Design, more closely described in next chapter, in 
addition to a presentation of the Activity Theory (Chapter 4.2).

3.4 The Design of the study 

In this thesis, the overall methodology of the investigation, in which an instance of the 
KIViC-Model is assessed and discussed, is qualitative. The choice of a qualitative 
approach was grounded in a set of prerequisites. For example, the authors’ apprehension 
of the importance of context was decisive; the need for an understanding in relation to 
context is crucial. In the authors’ point of view, measurable and statistically grounded 
results could possibly suffer from a lack of context-related aspects and present precipitate 
and even false results: Using quantitative questionnaires do not capture the circumstances 
or the context in which a phenomenon occur (Chapter 3.3 and 3.4). However, qualitative 
studies, especially such as those performed during the main study, do not capture 
measurable values from large amounts of participants. Quite the reverse, the number of 
applied participants was low and, in addition, decreased during the course of the study. 
Consequently, the results of the study presented in this thesis may not be regarded as 
evidence, but more as indicated tendencies or pointers. Anyhow, the work with the 
Model, that already was initiated several years ago before, could not further be developed 
by quantitative methods as one major aim with the study was to investigate how patients 
apprehend this type of artefact in relation to their situation (context). Consequently, as a 
qualitative approach was needed and used, and, in addition experimental, the results of 
the study are solely used as pointers towards further development of the model, with the 
aim of transparency of information as a foundation.  

However, in this thesis, the field study performed is not pure qualitative (ethnographical) 
in its approach. As mentioned, the methodology is experimental. The reason is that there 
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is a virtual environment that should be studied, but has not yet coming into existence and 
therefore cannot be studied! More specific, the environment does exist, but still it exists 
theoretically in a model. What can be studied are reflections and ideas on how to use this 
environment in practise, related to and grounded in experiences from existing situations. 
Consequently, reality (real world connections) must be added to the model.  

In order to analyze and understand the field of investigation, it is preferable to capture, 
not only the context, but also a holistic view of the research. Consequently, in the study 
of this thesis, a bilateral perspective59 was chosen. Two areas for investigations were 
found to represent this perspective and to increase the ability for the author to draw 
conclusions as close to reality as possible, the main area turned out to be “Congenital 
Heart Conditions”. The first area in this bilateral view is the Professionals; the 
Department of Paediatric Cardiology and the Department of Cardiology/GUCH (Grown-
Up Congenital Heart Disease) section at the University Hospital in Lund, Sweden. These 
two specialities in congenital heart conditions are representing a “virtual community of 
practise”. The other area is the Patients. For this study, I was able to advertise in both the 
periodical and at the web-site of The Swedish Heart-Children's Association, but also at 
the “All For Parents” discussion area for children with special needs/heart children. The 
participants are Representing parents (and relatives) to children, as well as grown ups, 
with congenital heart diseases.

The choice of area in health care was made as the author has more than two decades of 
personal experiences, mostly from a patient’s but also from a professional’s view, in this 
field. Qualitative research methods originate from the social sciences, where researchers 
aimed to study social and cultural phenomena, trying to understand, not only what and 
how people do, but also the social and cultural contexts which they live within.  As 
mentioned, a qualitative approach was preferred in the main study to take context into 
consideration on the field. Furthermore, background knowledge is crucial to how 
information is interpreted [Barwise & Perry 1983; Devlin 1991, 2001] (Chapter 1.3). To 
be familiar with the field of investigation is advantageous in ethnographic participatory 
observation methods, where the observers’ participation in an activity is used to 
understand the activity itself and the actions taken in it. What is actually happening is that 
the participating observer, in the activity that is to be studied, uses background know-
ledge to understand what is mediated in the situations occurring and simultaneously 
builds a common ground for understanding [Devlin 2001]. Participating in an activity 
that is to be studied is opposed to act as “a fly on the wall”; i.e. to study the activity 
without any risk to interfere and influence the course of events in the activity. However, 
there are not only advantages but also pitfalls in being too familiar with the field for 
investigation; objectivity must as much as possible be protected. The author has been 
aware of this and to the greatest possible extent tried to avoid the traps.

Nevertheless, participatory observations were not possible to perform in the main study, 
as the participants were scattered over the entire country (Sweden) as well as they were 

59 In this thesis, the expression a Bilateral Perspective refers to the dual nature of the model. Two 
perspectives are represented; the professionals in healthcare and the patients; to understand the need for 
patient empowerment. 
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working in differing services at different locations. The varying communities of practice 
and learning [Wenger 1999; Lave & Wenger 1991] have a “virtual part”, referring to 
professionals and patients varying virtual communities most commonly used today. 
Anyhow, they are only assumed seeds to the virtual communities in the model, which 
makes them difficult to capture: There is no physical place to enter, as the use of 
information occurs in so many places, different to every single participant. Consequently, 
the virtual surroundings that are to be studied do not yet exist!

To bring order into this reasoning, and connect it further to the study, it should be helpful 
to start with a relatively new concept in the field of Ethnography; Virtual Ethnography60

(or Online Ethnography and Netnography). Bruce Mason writes that “Virtual 
Ethnography is an ethnography that treats Cyberspace as the ethnographic reality” 
[Mason 2001]. The first to be done is to identify the ethnographic context [Ibid], but how 
to identify something that is not there? As the context does only exist in a model, this 
problem was solved by a mock-up (Appendix 3), which was created preparatory. 
Consequently, the model and the virtual environments were made concrete to the partici-
pants through this mock-up and could therefore be used for imaginative reflection. 
Secondly, an ethnographic methodology is needed and ethnographic tools must be 
generated [Ibid]. The method used for this investigation is a triangulating method, where 
a questionnaire (most often part of quantitative studies) is used to collect information. In 
this case the questionnaire is to be regarded as an “interview in writing”, as the questions 
are formulated very open. The questionnaire in the study (Appendix 4a and 4b) was 
completed with the possibility of follow-up interviews, written or oral, specific on 
questions where there may be a need for further explanation. The questionnaire was 
almost similar in both communities (patients and professionals), in order to find a 
bilateral perspective on the joint area of the investigation. The mock-up (Chapter 3.4) 
was central in the questionnaire and also three realistic cases; scenarios (Chapter 3.4, 
Appendix 2). The participants were initiated in to the study by a description of the 
questionnaire, which was subdivided into three main parts. The first part presented the 
scenarios; three real world cases based on experiences from three patients with congenital 
heart diseases (Appendix 2). In these scenarios, the patients faces situations concerning 
need for information and information handling issues that entail problems possibly 
solvable by IT. The second part presented the Mock Up (Appendix 3), built on the 
KIViC-model which initially also was briefly explained (Appendix 1), to be used as a 
reflective tool in the survey: The mockup was intended to be used in relation to the three 
scenarios, towards ideas about the need for information. Finally, the third part presented 
the questionnaire (Appendix 4a and 4b), offering both open-ended interview questions, in 
writing and multiple choice questions, in part referring to both scenarios and mock-up. 
This mix of text, graphical figures and questions of both extremes was an experiment 
towards some kind of qualitative instrument, to use at distances where traditional 
ethnographic methods was not able to perform. Consequently, the method was intended 
to test a methodological transfer to the area of Virtual Ethnography, with mock-ups, 

60 http://en.wikipedia.org/wiki/Virtual_ethnography 
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based on predefined cases, towards an experimental direction within the discipline of 
Participatory Design61 (Chapter 3.3 and 3.4).

In contrast to this main study approach, the reconnoitring study was performed as a 
participatory observation, most as a result from circumstances, and performed completely 
opportunistically, as it was a result of the authors own double membership in the patients- 
and a professional community (both mother to a child with a severe heart condition and 
Registered nurse since 1983). Nevertheless, inductive reasoning on the experiences 
gathered during this preparatory study constituted a foundation for further investigation 
and established ground for the design of the main study. In this reconnoitring study, 
participatory observation and interviews, i.e. conversations [Devlin 2001], was used to 
construct the material for the participation in the design, and the questions, in the main 
study. The model (KIViC), and the mock-up implementation of the model that underpins 
some of the questions was originally constructed as a proposed solution for the need for 
information in the area of Patient Empowerment. Consequently, it was initially built on a 
foundation of the reconnoitring study and the authors’ former experiences in the area, but 
will be further evaluated and developed on the basis of the results from the main study 
(Chapter 4.1).

The Field Study 
In November 2005, the field study On (online) Information Management for Work 
Practise and Patient Empowerment, was initialized by a request for participation to the 
University Hospital in Lund, Sweden, followed by a confirmation. In December 2005 the 
Swedish Heart Children Association published a call for participation in their periodical 
and on their website, directed to patients, and relatives to patients, with congenital heart 
conditions. In February 2006 an additional call was published on the Swedish website 
“All For Parents” in the discussion forum “Snack”, the area for children with special 
needs/heart children. The reason to this was an attempt to recruit a larger number of 
participants. The study was finally started in February 24th when the participants received 
the material, and was estimated to be in progress during approximately five weeks (until 
March 31).

1 Department of Paediatric  Cardiology at the University Hospital in Lund, Sweden 

2 Department of Cardiology at the University Hospital in Lund, Sweden; GUCH section = Grown-Up 
Congenital Heart Disease. 

3 The Swedish Heart-Children's Association.  
http://www.hjartebarn.org/index.asp 

4 “All for Parents” Discussion area: Children with special needs/Heart children. 
http://www.alltforforaldrar.se/ 

61 Participatory design is an approach to design that attempts to actively involve the end users in the design 
process to help ensure that the product designed meets their needs and is usable. 
http://en.wikipedia.org/wiki/Participatory_design 
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Consequently, the bilateral study was performed on two different perspectives on a joint 
area in health care. The first area is the Professionals (number 1 and 2 in the table), 
representing a “virtual community of practise” (part of an imagined Intersection of virtual 
communities). The other area is the Patients (number 3 and 4 in the table), representing a 
“virtual community of interest/learning” (also part of an imagined Intersection of virtual 
communities). The participants are representing parents (and relatives) to children, as 
well as grown ups, with congenital heart diseases. 

Despite the efforts in gathering an adequate number of participants for the study, the 
attempts did not result in an expected quantity (Chapter 3.4). The rate of participation in 
the professionals’ field was 5 and the rate of participation in the Patients field was 11 
which could be regarded as unsatisfying low. However, the field notes (notes from the 
reconnoitering study and the material through the questionnaires from the main study) did 
offer a rich material for reflection and further work on the KIViC-model (Chapter 4.1). 
Furthermore, it provided signs of needs for Transparency in health related information. In 
this thesis the field material is used, not as evidence, but as pointers to tendencies for 
certain aspects of information (Chapter 5.2) handling issues in eHealth. 

In the main field study, the “questionnaire” was, in reality, composed of three separate 
parts; Part 1 comprised the scenarios (Appendix 2, translated into English in Chapter 3.4), 
Part 2 the mock-up (Appendix 3) and Part 3 the actual questionnaire (Appendix 4a and 
4b, slightly different to suit each community). The whole document was initiated by a 
brief description of the KIViC-model (Appendix 1). The document was identical for both 
the targeted communities, except the part containing the questionnaire. It was not 
appropriate to use the same questions at every point of interest, as the communities have 
various goals for their members’ actions, despite partially shared objects for the activity 
(Chapter 1.7 and Chapter 4.2).

Additional studies 
The research behind this thesis does not solely comprise a reconnoitring study to prepare 
for the main study. It does also comprise some additional studies to build a ground for the 
analysis and conclusions. In order to understand common use of Web 2.0-applications, a 
frequent participation (participatory observations) has, in a variety of Virtual 
Communities during 2000-2007, been executed by the author to underpin the description 
of virtual communities in chapter 1.6. Participatory observations have been carried out in 
varying kinds of virtual communities; such as discussion groups, meeting places and 
Blog communities. These studies have exclusively had the purpose to supply the author 
with experiences of use, which turned out to be valuable in the evaluation of which type 
of virtual community is appropriable to implement from the KIViC-model and which is 
not (Chapter 1.6 and 6.2).

Scenarios
Three scenarios were chosen to represent three important aspects of patient related 
information processing in health care (Appendix 2). These are real case scenarios, picked 
from the field notes of the reconnoitring, preparatory, study, as they seemed to be of 
special importance. Initially, with start in 2000 and until 2005, the reconnoitring (ad hoc) 
study was performed, where participatory observations and interviews were made, in 
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order to find material for scenarios and reflections. The method for that work was pure 
qualitative (participatory observations) and the findings were also grounded in personal 
experiences in the area. Derived from the preparatory study, these three cases were 
written. All of the cases are realistic, taken place in Swedish health care and homes, and 
two of the scenarios were enacted within a period of six months. As described above, the 
scenarios were presented to the participants in two separate questionnaires (the patient-
/relative-part and the professionals’ part), both in Swedish and in the same way 
(Appendix 2). The participants were invited to communicate with the author by e-mail or 
by telephone, to get further explanations if any unclear parts were written. The scenarios 
were used in complement with the Mock-up on the KIViC-model (Appendix 1 and 3), 
forming a base for reflection to the questionnaire (Appendix 4a and 4b). The scenarios, 
translated into English as follows, are: 

Scenario 1
Real World Scenario on Patient Transmitted Information

An adult heart patient with a congenital heart disease (GUCH-patient) goes through a medical 
examination of his lungs, with contrast medium, at his local hospital. Referring unit is the adult 
cardiology section of the hospital. During the examination, the patient reacts with a fall in blood 
pressure and increased muscle tonus. Attending physician consider the reaction not allergic, but a 
result of anxiety of the examination (by guesswork). The patient himself was certain about that he did 
not feel any anxiety, as he, by means of his heart disease, was very accustomed and inured to a variety 
of similar examinations.  

A couple of months later, the patient receives an appointment to an examination at a Specialist hospital 
in a different county. Referring unit is the adult neurology section at the local hospital and this time it 
is about an examination of the brain that must be performed (measurement of the blood flow in the 
vessels of the brain), again comprising contrast medium. The reason for the investigation was an 
earlier complication to an open heart surgery, where neurological symptoms remains. The information 
about the reaction on the contrast medium does only exist in the record on the adult cardiology section 
on the local hospital, wherefore the referring neurologist does not know about it when he writes the 
letter of referral.          

The patient goes through the examination, without seeing any physician, at the specialist hospital. 
Before being injected with the contrast medium, he himself informs the personnel at the “clinical-
physiological” section about his fall in blood pressure during a similar examination, as this has been 
bothering him since. The examination goes off successfully, but the patient gets a minor reaction 
afterwards, in connection to his department of the ward, however not as strong as the first time. This 
last piece of information remains only by the patient himself.  

Comment: 
This scenario illustrates a problem in that the patient him-/herself gets into a situation where s/he must 
”transmit information”. To be forced into a role as “information carrier”, while being a patient or a 
relative, is not secure. Not everyone can transmit information correctly and the memory can fail. 

Scenario 2 
Real World Scenario on Invisible Information Structures 
This realistic case took place in the fall 2005 and will exemplify an obstacle towards PE 
actions that lurks in invisible information flows or work flow structures. 

A GUCH-patient, 21 years old, arrives at the Emergency Ward at the Local Hospital (LH) with 
unspecific symptoms of Arrhythmia. He has experienced periods of exhaustion and hard and rapid heart 
rate (tachycardia), specifically in situations of exertion. ECG wave has changed since last checkout, 6 
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months earlier. The changes are ST-elevations that are typical signs of ischemia (lack of oxygen) in the 
heart muscle.  The physicians decided to keep the  patient at the Heart Division with telemetric-ECG 
and routine samples for Myocardial infarction (Heart attack) even if the most reasonable cause is NOT 
Myocardial infarction. But the Heart Clinic at the LH has most experience in heart conditions that is not
inborn, and most recently they began to learn about inborn heart conditions. Therefore, there must be an 
information flow between the GUCH-unit at the Specialist Hospital (SH), which has the extended 
expertise, and the LH. The aim of the LH is, on the one hand, to treat the patient and, on the other hand, 
to learn about congenital heart diseases. Unless this does not work satisfactory, the patient must be sent 
to the SH for further investigation. The critical information flow between the two hospitals, LH and SH, 
in this case was ECG findings and information about earlier surgical operations on the heart, as LH 
grounded on information they got from the anamnesis and medical case book. There was also a great 
need for information exchange with GUCH-physicians by telephone, but some problem in getting in 
immediate contact with the desired GUCH-physician at the SH, occurred. Some week later, the patient 
was able to leave the Heart-clinic at the LH, but with no diagnose. Instead he got two answers from two 
different LH-physicians. The first was that there was a problem as the heart muscle referring to the ECG 
did not receive enough oxygen and behaved as there was a case of Angina Pectoris. This should be a 
probable consequence of an earlier open heart surgery, where the aorta valve was replaced with a 
biologic prosthesis.  The second answer was that there were no differences between the last ECG 6 
months earlier and the new ECGs. When the patient was able to go home, he had to wear a Holter-ECG 
for 48 hours that also must be sent to SH for evaluation later on. The patient felt anxious to know 
nothing for sure about the causes of his illness after all these controls. Also, he felt frustrated that he had 
to wait until SH has analyzed the ECGs made, and the other examination results (cat-scans etc that was 
performed during the week) and that the LH after this would give him information about his symptoms. 
After a couple of weeks, a letter from a doctor at the LH informed him that the tests were normal. No 
explanation to his symptoms or the ST-elevations at the ECGs was given, but the patient chose to trust 
the answer in the letter. Therefore, he went back to his normal life, but still suffering from the periods of 
arrhythmia and exhaustion. Two months later, a letter suddenly arrived where a time was booked for a 
new Exercise ECG. There was no explanation to why this new test was necessary, so he made a phone-
call to the ward for clinic physiology where the test is performed. He was informed that the test was a 
mistake; that two letters of referral by mistake were made two months earlier and that the second 
Exercise ECG was not booked until now. Therefore, the test was voluntarily and by a deep 
psychological desire to stick to the second answer, that there were no changes in the ECG-Waves from 
the last check-out despite his symptoms, he choose to refrain from the test. 

Comment: This scenario illustrates a case in which a patient is not able to view the flow of information in 
health care. Uncertainty appears, and maybe also possibilities to cooperate in the situation of treatment, in 
the home, disappears: Should the patient maintain and continue the investigation as he does not feel well 
or can he confidentially trust the answer, starting to take exercises without any risk of having circulatory 
disturbances etc. In other words, could the patients own decision affect the future prognosis of his illness? 

Scenario 3 
Real World Scenario on Unconscious Need for Information.  

A girl in the upper teenage, with a number of open heart surgeries in the past, is referred by her dentist 
to correction of irregularities of the teeth. The girl must go through a teeth extraction to make room for 
the teeth, but the orthodontic was not informed of the fact that the patient has a heart condition, neither 
that patients with (some certain) congenital heart diseases must, as a preventive measure before the 
operation, have one high dose of antibiotics. Not even the girl, or her parents, is aware of the risks, 
whereupon the tooth is extracted with no antibiotic prophylaxis. A short time after the operation, the 
girl falls ill with high temperatures and a severe influence on the general state of health. She is 
transported to hospital, where she is diagnosed by Endocarditis. By intensive care and antibiotics in 
high dosage the infection is finally cured, and furthermore her cardiac valves have been pulled through 
the infection with no injuries. The girl recovered and was able to return to her normal life again.        
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Comment: This scenario highlights a case when there was critical information invisible to both care 
provider and patient/relative. How can IT be helpful to fill in possible gaps of information?   

The three scenarios are describing patient related information processing in health care, 
with respect to information ownership and control. The states of control are binary: 
Active or Passive. The first scenario describes a situation where a patient must transmit 
information, forced into a role as an information carrier. The second scenario illustrates 
another situation in which a patient is not able to view the flow of information in health 
care. The third scenario emphasizes a situation, in which critical information is invisible 
to both care provider and patient/relative. Figure 18 will further concretize the 
perspective on ownership of information and the states of control in the different 
scenarios:

Figure 18: Information ownership and control between actors.

According to figure 18, in scenario 1, the patient owns the information, being active in 
the task to transmit it to healthcare (figure 19). In scenario 2, Health Care owns the 
information, being passive in the task to transmit it to the patient (figure 19). Finally, in 
scenario 3, other related units outside the entities of the scenario own the information, 
being passive in the task to transmit it to the patient and the actual health care unit (figure 
19).

Figure 19: Information Flow with reference to the scenarios.
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To summarize the reasoning, figure 20 visualizes Information ownership and roles with 
an emphasis on activity in the three situations of information handling and flow. In this 
view, in the first scenario, the patient is owner of information and in this role he is active. 
In scenario 2, he is also active, but in this case Health Care is the owner of information. 
However, the owner of information is in scenario 2 passive. In the third scenario, when 
neither the patient nor Health Care is information owner, both are passive.  

Figure 20: Status of Activity related to Information Ownership. 

The scenarios are pointing at a need for coordination of information flow between 
patients and health care. In the study, this was in focus as it indicated a role for informa-
tion technology to serve as a coordinating tool towards patient empowerment. This will 
be further elaborated in this thesis (Chapter 5.2).  

The Mockup
The reconnoitering study did comprise the initial creation of a model (KIViC) and a 
mock-up, built on that model, later on to be used as a foundation for the questionnaire 
used in the main study. The author has used experiences from a professional life as a 
nurse (since 1983) and as a mother to a child with a severe congenital heart disease (since 
1986) to construct this mock-up-example. The Mock-up embraced a series of sketchy 
outlines to the design of (an instance of) a system, built with reference to the KIViC-
model (Appendix 1). Six of the sketches were used in the survey. The design is very 
simple and not intended to be implemented, as it is solely a theoretical tool for reflection 
to be used as a foundation for further reasoning about visualization of critical information 
structures by Information Systems Design. The first sketch (Figure 1, Appendix 3) 
illustrates a login interface to the intersection of the different virtual communities in the 
model. It is not recommended to enter the intersection anonymous. An account should be 
created where the members’ real identity is registered. However, after the login, an avatar 
could be used (nickname, username) in the virtual community-section. The second sketch 
(Figure 2, Appendix 3) views a possible interface to this instance of a KIViC-grounded 
system; to the virtual community and the patient area of the model. Another login is 
required to the personal “Holistic Health Account” (HHA), with a maximum of security 
comparable to Internet Bank Accounts. In other instances of an implementation, higher 
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degrees of security could be added, by smart cards etc. In the HHA-area, solely 
information of secrecy is accessible and only by whom it concerns. To the (open) virtual 
community area, the first login (Figure 1, Appendix 3) is sufficient. After a choice of 
“actual disease to focus” is made, the members can join the collaborative discussions. To 
revert to the HHA, the third sketch (Figure 3, Appendix 3) view an interface were a 
graphical abstraction of a human body, marked by points, is central. The points on the 
humanoid abstraction are personal and answer to actual treatment (red points) and a 
historical anamnesis of former illness and treatments (green points). The points are 
clickable, and direct to potted versions of further information about the point-marked 
areas. The links to the left directs to more detailed information. Links marked with red 
are directed to information only readable to the patient. Other links directs to information 
that also is writeable etc. In the mockup, every link is explained more detailed not to be 
misunderstood (text below Figure 3, Appendix 3). Note that the abstraction also embraces 
dental care which stresses the holistic approach on the human body in an idealistic view 
on health care. The fourth sketch is an interface of a “Memory bank”. That is in practice a 
personal diary of symptoms, self-treatment etc; i.e. notes of every occasion and action 
that might be health related (Figure 4, Appendix 3). The input should be a memory 
support when the patient meets a physician, as many patients seem to be at risk of 
forgetting important information in visits to the health care. The sketch in figure 3 shows 
the link from which the patient is directed to the view in this fourth sketch. The fifth 
sketch describes a view when information becomes visible to patients, to be compared 
with the common way to visualize the pathway of a parcel to its receiver (Figure 5, 
Appendix 3). In this case, the parcel metaphor is equivalent to critical information for 
patient activity, related to scenario 2 (Appendix 2 and Chapter 3.4.2). The sixth and last 
sketch exemplify an interface of members “homes” in the open virtual community area, 
in which each member is able to configure suitably for the own personal well-being 
(Figure 6, Appendix 3). This is a common feature in most virtual communities of today. 
The possibility of presenting an avatar anonymously is offered, but if the member is 
motivated to present herself/himself by photo and real name, this is also free of choice. 
The mockup was an attempt to use a participatory design technique, at distance, as a tool 
for reflection, supporting the questionnaire besides (Appendix 4a and 4b). In addition to 
the aid of three scenarios, this was an experimental approach in trying to invoke context 
in a questionnaire at distance; a mix of quantitative and qualitative approaches.   

3.5 Results from the Analysis 

Participants
Despite the low rate of participation in the study, the field material (field data) provided 
was surprisingly rich. This phenomenon could be attributed to the choice of method; it 
was basically qualitative and therefore possessing vast possibilities to sample rich data 
about context. Consequently, due to considerations of the length of this thesis, the author 
was not able to cite every line in this chapter: only a slice of the reports, delivered by the 
(open-ended) questionnaires, was realistic to present. 
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However, the study resulted in a relatively limited amount of filled-in questionnaires: 
There were five participants from the Professionals community (upper part of figure 
21/table 1 below) and eleven participants from the Patients’ community (the lower part of 
the table), that finally responded to the delivered questionnaire:

Participant 
code

Type of Participant 

AAph Pediatric/GUCH Cardiologist 
ABph Pediatric/GUCH Cardiologist 
ACph Pediatric/GUCH Cardiologist 
AAAph Pediatric/GUCH Cardiologist 
AABo Other/Paramedic
BAppr Patient/Prof. (GUCH) 
BCr Parent 
BDr Parent 
BEr Parent 
BFp Patient (GUCH) 
BGp Patient (GUCH) 
BHr Parent 
BIr Parent 
BB07p Patient (GUCH) 
BJ07p Patient (GUCH) 
BK07rpr Parent/Prof. 

Figure 21: Table 1 

To be noticed, from the Patients community, either patients or parents (relatives) 
participated. A parent is representative of their children in the way relatives are 
representatives of elderly people or mentally disabled people. Therefore, the experiences 
are comparable. Noticeable is that one of the parents also is a professional, as well as one 
of the GUCH-patients, in that sense holding double perspectives on the information 
handling focus in this study. Six participants were relatives, marked with an “r” in the 
code, and five were patients, labeled “p”. The parent and patient that also were 
professionals, were marked “rpr”/”ppr”. From the Professionals community, most 
physicians participated (label “ph”) with the exception of one participant that must be 
referred to as “other” (label “o”, neither nurse nor physician). To be able to refer to the 
participants completely anonymous, the participants have been “double-coded”. First, 
when answering the questionnaires, they have received the first code to make it possible 
for the author to get in contact for further interviews, in case it was needed. Second, the 
codes have been transformed into additional letters A-O, in random order, with the prefix 
A for Professionals and B for Patients, to be referred to apart from each other in papers 
and this thesis. Third, adjustments of the codes, and the addition of the extensions p, r, 
ppr, rpr, ph and o, were made especially for the thesis. Furthermore, three participants 
were entering the scene one year after the others, by hearsay from other participants, and 
these are separately coded by “07” representing 2007. In this survey, the author is the 
only person who knows who is who, and this secret is completely protected and kept. A 
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reservation is made for the method of elimination and the participants’ recognition of 
their own contributions. 

In the analysis, aspects of interest for the research questions have been noticed and coded, 
sampled and visualized in tables for further conclusions. In the following paragraphs, 
tables are shown and crucial aspects are problemized and elaborated. The underlying 
intention of the investigation was to get further input to forthcoming work on the KIViC-
model, which in turn was earlier created on results from the reconnoitering study [Ådahl 
2003]. Transparency of information, in the sense the author uses the concept, is to make 
information visible to the user. Transparency of critical information for patient 
empowerment is to make information visible in order to act constructively, in cooperation 
across the borders of both communities; patients and professionals. The questions in the 
questionnaire are all tackling this focus, however from varying perspectives. 

Analysis
The Questionnaire was not, at any time, intended to be an exact instrument for 
measurement. On the contrary, it was an experimental tool for exploratory written 
interviews at distance; a tool for collection of qualitative information with respect to 
context related circumstances. It would not have been possible to comprise context in 
traditional quantitative questionnaires, used for studies on a large number of participants: 
what is won in measurable data (quantitative approaches), is lost in possibilities of 
context related interpretation of data.

The analysis was accomplished by careful and close reading of the 16 questionnaires. 
Every question/answer was separately read and copied out into digital format, before they 
were compared to each other and “crystallized” data was transferred into tables. The 
qualitative nature of the investigation provides a deeper understanding of data in the 
tables, which also in part is presented in connection to each table. The data derived from 
this study is bilateral. Two perspectives are elucidated. This was necessary, even if the 
main focus for this thesis comprises design aspects on information systems for patients; 
Empowerment Systems for patient empowerment. There were some aspects to further 
consider, that could be related to tendencies within the area of information handling and 
knowledge development. To elucidate the need for transparency of critical information 
for patient action and cooperation with health care, it is necessary to know more about 
how information flows and how information is regarded both among patients and among 
professionals. Consequently, the thesis focuses the patient perspective, but the 
professionals’ perspective must most seriously be taken into consideration to be able to 
provide a holistic view for such patient centered health information systems designs. 
Empowerment Systems must promote Health Care, but with support for The Empowered 
Patient in focus. 

Bilateral view on information – patients and professionals 
Referring to Situation Theory and the Information Equation, information remains 
representations (data) until it is processed in relation to the receivers’ background 
knowledge (constraints, i.e. procedures for encoding/decoding) (Chapter 1.3). This 
became evident, not only when the patient community described personal obstacles in 
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information retrieving tasks, but also when they described their own apprehension about 
other members of the community. The Professional community did have less, or no, 
problems with interpretation tasks, but the apprehension about the Patients community 
was that it exists problems related to processing of information found on the Internet; i.e. 
providing the information with meaning to understand it.  

Most of the participants were, in information retrieval tasks, to be regarded as frequent 
users of the Internet. However, there are varying aspects observable in the answers of the 
questionnaire pointing at difficulties in the interpretation of the medical information 
found. Consequently, the question about difficulties in interpretation of Internet-related 
Medical Information resulted in this apportionment: 

Introspective view                  Outward view on Community
Yes No

AAph X
ABph X
ACph X
AAAph X
AABo X
BAppr X  
BCr X  
BDr X  
BEr X  
BFp X  
BGp X X 
BHr X  
BIr X  
BB07p X X 
BJ07p X  
BK07rpr X  

Figure 22: Table 2                       Figure 23: Table 3  

The questions that resulted in table 2 and 3 were formulated “Do you sometimes find the 
Medical Information found on the Internet hard to interpret?” and “Do you believe that 
information about congenital heart conditions on the Internet can be hard to interpret for 
the community of patients/parents/relatives?”. The first table (Table 2) shows how the 
participants regarded their own personal understanding of Medical Information, 
accessible on the Internet. Table 3 shows how they believe that the patients’ community 
apprehends medical information focused on congenital heart conditions. A conclusion 
drawn from the survey is that medical information, especially information related to this 
area, is hard to grasp, both in the sense of understanding it but also to be able to sort out 
irrelevant or false information from the search results and to relate it to the situation of a 
specific heart condition on a specific patient. Context and the heart condition in a holistic, 
as well as personal, view on health, affect which information that should be correct and 

Yes No
AAph X
ABph X
ACph X
AAAph X
AABo X
BAppr  X 
BCr X  
BDr X  
BEr X  
BFp X  
BGp X  
BHr X  
BIr X  
BB07p X  
BJ07p X  
BK07rpr  X 



- 96 -

useful (actionable). To sort this out, a common ground between physician and patient 
must be built, in cooperation around accessible and actual information.  

Consequently, most participants from the Patients community found Medical Information 
hard to interpret. Two participants from the patients’ community are also part of the 
professionals’ community, resulting in an extraordinary ability to put proper meaning into 
this type of information. Most participants from the professionals’ community express no 
difficulties in the interpretation task, with the exception of one physician and one from a 
field labeled as “other”. With references to the physician, the difficulty for him/her is to 
validate contradictory information and the trustworthiness for some of the sources for 
medical information on the Internet. For the other participant from the professionals 
community, labeled “other”, lies the difficulties in interpretation of medical information 
on the Internet in that s/he apprehend such information as “one-track-minded” and messy.   

The complete view of reasons for difficulties in interpretation of Internet-accessed 
medical information is, for the most prominent types, presented in six main categories 
viewed in the following tables. Firstly, Language seems to be crucial for understanding. 
Column 1 and 2 show that participants in the Patients community find the use of medical 
(technical) language on the Internet problematic. Furthermore, medical information on 
web pages, expressed in other languages (English) than their home language (Swedish), 
is a hindrance towards a complete understanding. Secondly, a lack of sufficient 
background knowledge for the interpretation task is crucial (column 3). Additionally, 
many also found it difficult to interpret information on the Internet in relation to situation 
specific need for knowledge, depending on a lack of crucial holistic knowledge about 
their own specific heart condition (patients or relatives). Also, a lack of common ground 
with counterparts in health care and virtual communities was, to some of the participants, 
a problem for tasks of interpretation and gathering of crucial information. Another 
problem was contradictions in information found on different web sites, i.e. information 
inconsistent with information, varying for different sources (column 4). Moreover, some 
participants found it hard to find desired information as it may not exist enough situation 
specific information (column 5). Finally, some users found it hard to sort out the useful 
information from the large avalanche of medical information on the Internet (column 6), 
resulting in invisibility of critical information. 
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Obstacles for Patient /Professional Participant 
Non Native 
Language

Technical
Language

Lack of 
Background
Knowledge

Lack of 
consistency 

Lack of 
Relevant
Inform. 

Information 
overload

AAph - - - - - -
ABph - - - - - -
ACph - - - - - -
AAAph - - - X - X
AABo - X - - - X
BAppr - - - - - - 
BCr - - - - X - 
BDr - X - - - - 
BEr X X - - - - 
BFp - X X - - - 
BGp - X X - - X 
BHr - - X - - - 
BIr X X - - - - 
BB07p - X X - - - 
BJ07p - - X X - X 
BK07rpr - - - - - - 

Figure 24: Table 4 

Table 4 shows the factors that influenced the choices in table 2, the kind of aspects 
resulting in a Yes or a No. If there is a No, there will be no aspects. An “X” means that 
the aspects mentioned could be referred to the main groups. On the other hand, an “-“ 
implies that the participant did not mention such aspects. However, this does not mean 
that aspects of these types do not exist. Simply, it has not been mentioned in the answers. 
The participants have not been contacted for this matter in order to avoid pressure and 
second thoughts of potentially leading questions.

By changing perspective to an outward view on the Community of Patients with 
congenital heart conditions, the participants are unanimous about difficulties related to 
interpretation of medical information (table 3), however, two participants answered both 
yes and no and pointed at individual difficulties in matters of differing background 
knowledge (Chapter 1.3). One of these also made a distinction between patients and 
relatives, whereas patients should have more background knowledge as they had “grown 
into the field of congenital heart conditions” since their birth. Table 5 shows the 
motivation for this apprehension. Again, the main groups constitute six columns. Each 
column has either an “X” or an “-“. The same prerequisites for the “-“´s are valid for this 
case.
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Apprehension about Obstacles for Community of Patients 
Non Native 
Language

Technical
Language

Lack of 
Background
Knowledge

Lack of 
consistency 

Lack of 
Relevant
Inform. 

Information 
overload

AAph - - X - X X
ABph - X X - X X
ACph X X - - - -
AAAph - - X - X X
AABo - X - - - -
BAppr - - X - - - 
BCr X - X X - - 
BDr - - - - X - 
BEr - - X - - - 
BFp - X X - - - 
BGp - - X - - - 
BHr X - X - - - 
BIr - X - - - - 
BB07p - - X - - - 
BJ07p - - - X X - 
BK07rpr X X X - - - 

Figure 25: Table 5 

In table 5, the main emphasis is on the third column: A lack of background knowledge, 
with reference to situation theory (Chapter 1.3), is dominating the apprehension about 
(other) members in the patients’ community. Language seems also to be a rather heavy 
factor of difficulty in matters of providing information with meaning; i.e. proper 
meaning. One perilous factor in this field is “generalization – specialization” 
interpretation. Congenial heart conditions are unique. Even in case of two patients having 
the same diagnosis, it is still not in practise the same heart condition. Many individual 
factors differ, within one diagnosis, from one patient to another. For example, physical 
normal variations in vessels, and heart/lungs, etc. affect the function of a reconstructed 
heart. Also, other diseases in addition will affect the normal life and function of the heart 
after medical treatment/surgery. Consequently, personal information must be added and 
valuated, in addition to the general information about heart conditions on the Internet. 
This requires both traditional communications (dialogues) with physicians usually 
treating the patient, but also communication with other external physicians could be 
beneficial to the understanding of general information. Information must be related to 
relevant background knowledge to be understandable and useful. This is intimated by a 
physician, pointing out a similar direction: 

“The problem is often that what is read on the Internet may not concern the own child. It could also be 
hard to understand the information found.”  
Participant ABph 

However, general information may be valuable in discussions within patient 
organizations or Virtual Communities for patients. In conversations between two or more 
people (according to Keith Devlin preferably two or three) (Chapter 1.3) (Devlin 2001), a 
common ground of understanding is built. With reference to Vygotskys Zone of Proximal 
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Development (ZPD), patients have possibilities to learn from more skilled and 
experienced peers (Chapter 1.6) to be more knowledgeable over time. In Virtual 
Communities, LPP provide possibilities to advance towards a more skilled expert 
member (Chapter 1.7). Special information must be discussed directly with the 
physicians responsible for the treatment of the patient. Nevertheless, it should be more 
efficient and safe for professionals to cooperate with the knowledgeable patient, also in 
more traditional contacts with health care. Probably could a number of incidents and 
mistakes be avoided, otherwise reported to the HSAN62 [Ådahl 2006] (Chapter 6.2), but 
at this stage this is only a hypothesis, not aimed to be further stated or valuated here. 
Nevertheless, this possible outcome of Patient Empowerment is further discussed in 
Chapter 6.2. In this connection, the participants were asked if they use to participate in 
Virtual Communities (VC) on the Internet.  Table 6 shows how they answered to this 
question.

Membership in health related virtual communities. 
Yes No Type of 

members 
VC

AAph X Prof. PediHeartNet63

ABph X Prof. PediHeartNet 
ACph X
AAAph X Prof. A private VC (discussion group) 
AABo X
BAppr X X Patients Earlier member: ACHD64

BCr  X   
BDr X  Patients AFF65, FL66, www.hjartebarn.org67

BEr X  Patients AFF, www.barnsidan.se68

BFp X  Patients www.hjartebarn.org 
BGp X  Patients www.hjartebarn.org/GUCH69

BHr  X   
BIr X  Patients www.hjartebarn.org 
BB07p X  Patients www.guch.org.uk70

BJ07p X  Patients/Prof www.hjartebarn.org/GUCH 
BK07rpr X  Patients/Prof AFF, www.hjartebarn.org 

Figure 26: Table 6 

Eleven participants do participate in VC´s, and five do not. Among those who do not, one 
did earlier (BAppr) whereas the answer became both yes and no. The professionals that 
use Virtual Communities for health related communication are interacting with other 

62 HSAN = Medical Responsibility Board in Sweden. 
63 PediHeartNet = A VC for professionals on Pediatric Cardiology http://www.pediheart.net/ 
64 ACHD = Adults with Congenital Heart Diseases http://tchin.org/support/achd.htm 
65 AFF = Allt För Föräldrar (All For Parents) http://www.alltforforaldrar.se/ 
66 FL = Familjeliv (Family Life) http://www.familjeliv.se/ 
67 Hjärtebarnsföreningen (The Heart Children association) Homepage/Forum 
68 Barnsidan = Childrens page (forums) 
69 GUCH = Grown Up Congenital Heart disease http://www.guch.se/news.php   
70 www.guch.org.uk A GUCH site in United Kingdom 
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professionals, and most of the patients do interact with other patients. Two of the 
participants from the patients’ community do also interact with professionals; one patient 
and one relative/professional.

Most members of the patients’ community are members of two large Virtual 
Communities for patients and/or parents/relatives to children with congenital heart 
conditions. The primary forum is hosted on the Heart Children Associations homepage, 
as a part of its activity. The second is a discussion group for parents to Heart Children; 
the “All For Parents” home page. These discussion groups sometimes also attract 
professionals to participation, which is evident for the last Virtual Community [Ådahl 
2003]. Both patients/relatives and professionals (physicians, nurses etc.) interact to build 
common grounds of understanding around some common health related topic. Other 
forums are discussion groups for GUCH patients, both national and international. In the 
professionals’ community, participation in PediHeartNet is valid for two out of three 
Virtual Community-participants. The forum is a private, un-moderated, discussion group, 
which purpose is to provide a communication between pediatric professionals in the area 
of congenital heart diseases. The third Virtual Community-user uses a private discussion 
group for GUCH experts, which deals with the same topics as PediHeartNet. 

The reasons for participation vary, but there are some common aspects that could be put 
under some main categories of motivation. Five participants do not use Virtual 
Communities (Table 6) but two of those still answered this question.  

Demanded Info/Driving forces for participation in VC´s 
Medical
Information 

Tips/
Advices/
Exper.

Diagnoses
&
Treatment 

Provide
help

Soc/psych
Support

Spirit of 
Community

AAph X X X X
ABph X X X X
ACph - - - - - -
AAAph X X X X
AABo - - - - - -
BAppr  X   X X 
BCr  X  X X X 
BDr X X X  X X 
BEr X X  X X  
BFp X X    X 
BGp  X  X X X 
BHr - - - - - - 
BIr  X    X 
BB07p  X  X X  
BJ07p X X   X X 
BK07rpr X X  X X X 

Figure 27: Table 7 
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First, the post “Medical information” is equal to the retrieval of medical facts; through 
colleagues, other patients or links etc. Most prominent is the main group of sharing 
“Tips/Advices and Experiences”. This is a collaborative activity, where patients share 
their knowledge in the area with other patients and professionals share knowledge, 
experiences and expertise with colleagues. The third column could be referred to as 
medical knowledge or tips/advices/experiences as well, but is more specifically focused 
on (ongoing) health care activity. This is the most prominent aim among the 
professionals; to discuss rare cases and possible treatment. This cardiologist expresses 
one reason of using virtual settings, to meet colleagues worldwide: 

“Pediatric Cardiology is a narrow speciality; “rare” cases are common.” 
Participant AAph 

Rare conditions require geographically unlimited discussions, in order to, more likely, 
find required information. Also this cardiologist states this aspect:

“1) Shared experiences on rare conditions/situations. 2) Suggestions for Diagnosis-/Treatment. 
Participant AAAph 

The task “To provide help” was both explicitly and implicitly expressed. As it in some 
cases was directly stated or more explicitly formulated, this was motivated to generate a 
separate main group. For example, at least two participants put an extra strong emphasis 
on providing help actively: 

“A pedagogical vein – enjoy to give other something of my knowledge/experience.” 
Participant AAAph 

”The will of helping others based on my own experience…” 
Participant BB07p 

However, the aim of providing help to other is also implicitly expressed within the aim of 
exchange experiences, as well as within collaboration on certain topics of interest. Social 
and psychological support is also a main group that in some sense is related to the aim of 
providing help. The fifth column contains statements that could be referred to as support. 
The last column, “Spirit of community”, comprises affinity to the patient community of 
congenital heart conditions.

In the opposite perspective, when it comes to receiving help, one patient prefers contacts 
with Internet doctors as they are easy accessible and as s/he knows that s/he does not 
disturb him/her: 

“In my case, I would ask a physician on the Internet for advises, before my own physician (GUCH) if I 
wasn’t very worried about something special or felt very bad. I have no “close contact” with my 
physician; he is hard to get hold of and seems very busy.” 
Participant BFp 

This patient appreciates the possibility to get advises, anonymous if chosen, and get away 
from any power-related structures in the examination room at the hospital. Also, s/he 
states that some questions mature and when the moment comes, it is good to have the 
chance to ask a physician. S/he is not the only patient that prefers to ask anonymous 
questions on the Internet. This patient states similarly: 
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“Get answers about questions that one does not have the courage to ask ones own physician, get tips & 
advises from others in the same situation.” 
Participant BJ07p 

As indicated by the patient above, one heavily important aspect for patients/relatives was 
the knowledge of “not being alone”. In a Virtual Community, they can get in contact with 
other patients and families in “the same” situations.  This was evident for this relative 
(parent): 

“Exchange of experiences, confirmation that one is not alone with everything that might spin around in 
the head…” 
Participant BCr 

This communication seems to be important for Patient Empowerment. Internet has 
changed the prerequisites for learning and coping, which most parents to children with 
congenital heart conditions must go through. One of the long term experienced relatives 
(BK07rpr), i.e. a parent to a GUCH patient, has followed the development from the 
eighties, before the Internet was available for ordinary people, and put emphasis on how 
different the situation is:  

“With the Internet, the sense of complete uniqueness and loneliness has changed to a sense of affinity 
and “spirit of community”.  Moreover, it is much easier to get in contact with other congenital heart 
families today, than it was about 20 years ago. To find other families with the same rare heart 
condition was detectives work...” 
BK07rpr 

S/he states that the Internet and Virtual Communities provide vast possibilities to find 
other families in the same situation or, at least, in similar. Two decades ago, families with 
congenital heart conditions had limited (and slow) possibilities of find and communicate 
with others.

The participants also expressed some thoughts about what kind of information that should 
be appropriate and valuable in Virtual Communities. Most types of information seem to 
attract in virtual settings, however with a certain reservation for “delicate” information 
which could jeopardize integrity. For example, information about diagnoses such as heart 
conditions, surgery, complications, pace makers, every day living, and discussions for 
mutual understanding of certain topics were demanded in patients’ community. In 
professionals’ community, information about case specific aspects such as diagnoses, 
treatment, planning of treatment, surgery, hypersensitiveness, allergy, warnings, 
medications, prescriptions, in addition to more general information about heart 
conditions, integrity protected FAQ´s and excerpts from the GUCH-register etc., was 
viewed as eligible.

The use of the Internet, and the dramatically increased accessibility to Medical 
Information, has changed the relation to Health Care for most people. In the study, this 
was clearly indicated, both for patients/relatives and for professionals. However, there are 
both advantages and disadvantages of this phenomenon. 
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Internet - Changed general relation to Health Care
Yes No ? Comments

AAph X Evidence based care possible and international coop. 
ABph X Easier to access info that before was found otherwise 
ACph X Discarded many binders; more actual info in databases 
AAAph X Completely natural to use the Internet; no alternative 
AABo X Faster to get Info 
BAppr   X Articles + own prof knowl = deeper questions etc. 
BCr X   Knowl + understanding = call for treatments 
BDr X   More knowl = prepared, but confusion by misinterpret. 
BEr  X   
BFp  X  More information but probably not changed attitude 
BGp X   More self care instead of no care (skin eruptions etc) 
BHr X   More safe before, and check-ups after, visits to phys. 
BIr  X   
BB07p X   Fast checkups for smaller complaints. Awaren. misinf 
BJ07p X X  New ideas; sometimes innovative, sometimes wrong. 
BK07rpr X   Extended knowledge, patients more demanding 

Figure 28: Table 8 

Participant BDr points out the risk for misinterpretations of medical information found on 
the Internet. S/he indicates a risk for Cyberchondria (Chapter 2.2, 2.4) originating in a 
lack of background knowledge, necessary for the interpretation of such information 
(Chapter 1.3): 

“At the same time, the Internet can confuse, as it is easy to misinterpret information. Every single heart 
child is unique and sometimes I have worried about things that do not concern my sons’ heart 
condition.” 
Participant BDr 

Misinterpretations are not the only threats to information handling towards patient 
empowerment. Also, misinformation is widely spread as a phenomenon on the Internet. 
Charlatans and quackery are seriously threatening a safe and efficient cooperation 
between patients and health care towards optimal health (Chapter 2.1, 6.2). This 
participant has noticed the large amount of websites with doubtful content: 

“… The disadvantage is that one sometimes finds incorrect information, so it is important to know 
which sites are serious.” 
Participant BB07p  

There are no clear signs of trust (Chapter 4.1) on medical websites, so it is sometimes 
rather hazardous to try to assess the quality of the sites visited. Not only have the 
patients/relatives found this task difficult. There are also physicians that have experienced 
contradictory information in different sites, although apparently trustworthy. 
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The Internet has brought about a new patient generation; more skilled and ready for 
cooperation, but also more demanding if the information found is incorrect or has been 
misinterpreted. This is indicated in the study, among the answers, both directly and 
indirectly. For example, one participant has experienced situations when s/he has found 
some information that turned out to be wrong, later, in the discussions with the care 
providers. On the other hand, sometimes the information turns out to be innovative: 

“One can get info that later on, in a discussion with the personnel, is evaluated as incorrect. But one 
could also get info from other care providers (on the Internet) that ones own personnel did not even 
think of.” 
Participant BJ07. 

This is an indication of the importance of a conversation (Chapter 1.3) with more skilled 
peers (Chapter 1.6) that could support learning in the Zone of Proximal Development. In 
the conversation (dialogue), the meaning of the information transferred could be 
interpreted, in cooperation. In fact, the participant describes learning in a KIViC, which is 
described by the KIViC-model (Chapter 4.1). This is the optimal function of such a 
device, such a Ba (Chapter 1.6). In the conversation, a common ground of understanding 
is built and the risk of misinformation and misinterpretation is diminished. In a Ba such 
as a KIViC, innovative ideas can originate and be brought back to real world in health 
care, to a conversation with the physician. One-way-communication on non-interactive 
web pages does not provide this feature for information processing.  

The professionals were also, to varying extents, of one opinion about a changed relation 
to health care. One participant was uncertain, but still answered that s/he could access 
information easier than before. However s/he did not indicate that the Internet should 
provide him/her with more rich possibilities of new information.  

”Yes and no. More like an easier way to get information earlier found in a different way.” 
Participant ABph 

On the other hand, some of the other physicians did appreciate the Internet as a source for 
new and updated information. Old work routines have been changed and new have been 
implemented in the health care activity: 

”Yes. I have discarded the content of many binders as I can find more actual information in databases 
on the Internet.” 
Participant ACph 

Furthermore, one participant has been so deeply involved with new work flows provided 
by the Internet that s/he is not able to screen out the changes it has brought to the activity: 

”Yes. It is so natural to me to use the Internet that I have difficulties in stating how it changes my way 
of working; there is so to say no alternative.” 
Participant AAAph 

Obviously, there are clear indications of the Internet being a factor for changed workflow 
within health care, as well as changed interactions and relations between patients and 
health care professionals. Also, a changed health care with reference to how it is 
performed, i.e. more developed possibilities to follow the direction of EBM (evidence-
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based medicine) or EBHC (evidence-based health care). This was stated by another 
physician in the study: 

”An evidence-based health care possible + international cooperation.” 
Participant AAph 

Also, this participant stated that the Internet provides possibilities of International 
cooperation, which also earlier was indicated by the professionals’ participation in 
varying virtual communities such as PediHeart. These virtual communities are also to be 
regarded as Ba´s for knowledge creation (Chapter 1.6) on congenital heart conditions. 

Bilateral view on Scenarios – patients and professionals 

Scenario 1 
Scenario 1 (Appendix 2) illustrates a problem in that the patient him-/herself gets into a 
situation where s/he must ”transmit information”. To be forced into a role as “information 
carrier”, while being a patient or a relative, is not secure. Not everyone can transmit 
information correctly and the memory can fail. One question was about experiences of 
patients carrying information between different units of health care. The patients/relatives 
were asked if they had been acting as information carriers in any situation. The 
professionals were asked if they had experienced that patients/relatives had carried 
information. The result of the participants’ apprehension about human agents as 
information carriers in health care activities, and suggested IT support is expressed in 
the table: 

Scenario 1 – Experiences of Human Information Transmission 
Yes No Supportive IT alternative

AAph X Internet account 
ABph X Internet account 
ACph X Other: pediatric cardiology register 
AAAph X Smart Card 
AABo X -
BAppr X  Smart Card 
BCr X  Other: Change of behaviour before inform. storage 
BDr X  Internet account 
BEr X  Internet account 
BFp  X Internet account 
BGp X  Internet account 
BHr X  Smart Card 
BIr X  Internet account, Smart Card 
BB07p X  Internet account 
BJ07p X  Smart Card 
BK07rpr X  Internet account, Smart Card 

Figure 29: Table 9 

This indicates that it is a rather common activity, performed by human agents (in this 
case, patients/relatives) in Health Care, to carry information between different care 
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providers and units. Also, a majority of the participants have an interest in using an 
“Internet Account for IT support” for information transfer activities.  

However, there were some aspects in the study that emphasize the opposite. One of the 
physicians stresses the importance of the patient as, primarily, being a fundamental 
information carrier, even if s/he welcome IT support for the task:  

”Yes. We can never totally avoid that patients, to some extent, carries information, but some kind of 
Internet access would be satisfactory.” 
Participant ABph 

This participant stresses the importance of the patient as Information carrier (human 
agent) in the comments to all three scenarios, and underlines the importance of face-to-
face interaction between patient and care provider. It is important to accentuate that the 
Mock-up was illustrating a possible implementation of a system that should support the 
patient and the physician or other care providers in varying situations of information 
handling activities. The intention is not to exterminate real world interactions. Instead, 
the system should support communication between care providers and care recipients.

Anyhow, there are already some manual back up systems for information transfer 
between health care institutions. The GUCH-section at the University Hospital in Lund 
offers plastic cards with information in English, for the patients to use at travels abroad: 

Figure 30:  An example of Patient related information, further plasticized in the size of a credit card. Lund 
University Hospital. Go to Appendix 5, for readable size. 
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This example stresses another problem within the area of information. Referring to 
situation theory, information remains data until it is processed and provided with 
meaning. The Mock-up system implemented in Swedish is useless abroad as few people 
understand Swedish. The portable card is written in English, which is most useful for this 
situation.

Scenario 1 – Reflections on the Mock-up: system supports deficiencies. 
Yes No ? Comments

AAph X But must be easy to access and absolutely updated 

ABph X Not noted as allergy, but phys can evaluate data online in rec. 

ACph X Be noticed about subj factor in case (despite no allerg note) 

AAAph X As the reaction was not appreciated as allergy; no note anyhow 

AABo
BAppr X   Merely/Solely positive 

BCr X   Excellent, but notes must be done the right way 

BDr X   Makes it safer being a patient/relative 

BEr   - -

BFp X   Makes it safer being a patient 

BGp X   Want: Cannot se the mental status of information receiver (pat) 

BHr X   Only advantages 

BIr X   Only advantages: All parts share the same information 

BB07p X   If it is easy to store/view and all pro´s know about the system 

BJ07p X   Easy to check actions. Avoid phone calls. 

BK07rpr X   Would appreciate safe memory support, mutual info. 

Figure 31: Table 10 

In the survey, some questions comprised a depicted use of the “mock-up system” in the 
three scenarios described earlier in this chapter. This part of the questionnaire demands a 
great deal of work and was by one participant (denominated “other”) apprehended more 
as a “test” than a survey. This resulted in defection for him/her in this last part of the 
study. As a consequence to this, s/he is, concerning the Mock-up, deselected in the tables 
(e.g. table 10) in addition to the scenarios. In fact, this part was experimental and tried to 
grasp a method for qualitative studies at geographical distances (Chapter 3.4). However, 
most of the participants did accomplish the task and brought some interesting indicators 
to the study.

In Scenario 1, most participants found that the mocks-up implementation of the KIViC-
model was useful to solve the information handling deficiencies in the case.  However, 
one participant from the patient/relative part did not answer this question at all, and one 
from the professionals did not define whether the system should work or not. This 
hesitance was expressed as follows: 

”The initial reaction was not evaluated as allergy – therefore it is probably not noted as allergic. The 
patient must still be information carrier and express his/her anxiety – if the record is “on the Net”, the 
actual physician can access it and evaluate the data for him/her self.” 
Participant ABph 
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Again, this participant stresses the importance of the patient as information carrier. As the 
reaction was not apprehended as being an allergic reaction, the note should not be in the 
system anyhow. This is a pitfall with the system: the human agents using it must provide 
it with proper and updated data (information breakdown). If the personnel did note 
anything about the reaction, physicians are able to be extra careful when the procedure is 
repeated.

Another physician is also concerned about this weakness of the system. The vital point is 
the human agents. Human agents are not possible to be programmed. They must have 
their own will (and capability) to enter proper data into the system. This is the point that 
the other physician contributed with: 

”Crucial is how the first reaction was evaluated – it was not considered to be allergic and not alarming; 
therefore there are no weighty arguments to call attention to the incident. If the result of the evaluation 
had been “allergy”, I am convinced of that the patient had been informed and instructed about this, 
both in writing and viva voce. I mean to say that not even in the Mockup, this information would 
(should) have been found.” 
Participant AAAph   

This relate to the next point, brought into discussion by a third physician. How much do 
patients trust health care and do they trust everything in any situation and location? 
Should the system function as an extra anchor of security? The patient in the first 
scenario did not trust the opinion of the examining physician; he did trust his own 
experience and conclusion. The physician indicates that a subjective experience of allergy 
could be a sign of a higher prevalence than assessed:

”Yes, even if the 1st physician, that fill in notes about allergies/hypersensitivities, would not hade 
estimated the fall in blood pressure to be a result of the contrast medium. The prevalence of fish 
allergy is lower that the amount of school children that notes fish allergy, i.e. the “subjectivity factor” 
can be high.” 
Participant ACph 

The physician indicates that notes of subjective experience in the system (Mock-up) 
could be of some advantage, with respect to the patient regarding psychological as well 
as security issues. The system should be built in a way that offers possibilities of bilateral 
notes; the physicians’ perspective of one incident and the patients’ perspective on the 
same incident. The notes should be accessible at any time and location. This view is also 
adopted among the patient participants. A majority were positive to the idea of using the 
suggested implementation of the KIViC-model, expressed in the Mock-up, to support 
patients (human agents) in their task of carrying information (table 10).  

“I believe that the patient and their relatives would feel safe and secure if physicians/dentists etc. are 
able to access and check the medical record.” 
Participant BDr. 

In this case, the “medical record” is a system such as viewed by the Mock-up. But again, 
there are pitfalls: the human factor is untrustworthy. Human agents can not be program-
med. Notes must be done right away and every professional must be aware of and use the 
system. This is stressed also by the patient participants. Furthermore, another disadvan-
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tage is the inability to make check-ups of the mental status of the patient. The physicians 
do not know how the patient reacts on certain information: 

“The disadvantages are/should not be, if physicians do not se how the patient feel, that psychologically 
instable can not take in info in the right way or that one misinterpret and becomes anxious.” 
Participant BGp 

       

This indicates that it should be necessary to build in interactive features, for example, a 
Virtual Community of KIViC-type; a Ba providing conversations to build a common 
ground of understanding based on the information.  

However, one of the physicians found Scenario 1, and the suggested Mock-up support, to 
be more of a good example of Information Overload (Chapter 2.4). This is the statement 
s/he made: 

”Scenario 1 can illustrate one difficulty with too much information: how will one find the relevant 
aspects if every single ripple of the state of the health must be documented.” 
Participant AAAph 

This is a complicated issue. Information overload counteract the aim of Transparency of 
Information. Design must answer to this issue in such a way that the increased amount of 
information does not flood the relevant, situation dependent, information. Consequently, 
information must be highlighted in relation to the situation in which it should be 
visualized.

Finally, even if positive to the suggested system support, one physician once again 
emphasized the importance of communication with the patient, to reveal information 
carried by “the human agent in the activity”.  

”Yes. On the condition that it is 1) easily accessed 2) absolutely updated. A certain risk of “false 
security” (one forgets to ask the patient).” 
Participant AAph 

Accordingly, patients must still act as information carriers, even if supported by an IT 
system. The face-to-face meeting with its possibilities to build common grounds of 
understanding is inestimably important, but information system design should support 
this conversation. 

Scenario 2 
Scenario 2 (Appendix 2) describes a situation in which a GUCH-patient found himself 
completely out of control concerning what is done, what should be done, why and when 
(Appendix 2). This Scenario was used to evaluate patients and professionals view on 
invisible information flow structures in critical situations, connected to congenital heart 
diseases, and the proposed solution for this problem. The answers should possibly be 
useful in order to constitute some ground for further reflections on visibility of critical 
information for more efficient and safe treatment strategies, and actions towards goals of 
Patient Empowerment. The design challenge is to implement transparency in critical 
information flow, useful for both patients and professionals without being detrimental to 
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the treatment programme. Furthermore, it should not increase the risk of implementing 
information overload in the system. 

In the study, a question was formulated to elucidate the role of the design represented by 
a certain aspect of the Mock-up implementation (tracking) in a situation similar to the one 
in the scenario. This question pointed out a possibility to view information flows, 
normally hidden for the patient, but sometimes also for the professionals. This table 
shows the result of the participants’ opinions. 

Request for visualization of information by Tracking 
Yes No Comments from participants 

AAph X
ABph X But input functions must be very simple. 
ACph X Not tracking; Pediatric Cardiol. Register. 
AAAph X Finds the question indistinct, do not grasp it compl. 
AABo X
BAppr X   
BCr X  Interresting. However no immediate idea of use. 
BDr X   
BEr X   
BFp X   
BGp X   
BHr X   
BIr X   
BB07p X   
BJ07p X   
BK07rpr X   

Figure 32: Table 11 

A majority of the participants, 13 out of 16, are positive to the possibility of a “tracking” 
system (Appendix 3) that critical information should be viewed to visualize the 
information flow within one specific occasion of consultation. Another physician were 
positive, but requested a register of paediatric patients with congenital heart conditions, 
comparable to the existing GUCH register. Two professionals, one physician and one 
referred to as “other”, were satisfied with a traditional non-visualized routine.

On the other hand, all the participants from the patient community were positive. With 
reference to the experiences most participants in the Patient community inform about in 
the survey, the use of visualization functions, and the value of using such, is probably 
more concrete for these Patients/Relatives than for most participants from the 
Professionals community. Most participants are able to present more than one situation, 
in which their own role in relation to actual and updated information has been critical to 
how the course of events has developed.

However, one important point must be highlighted. One physician pointed out the 
importance of easy and fast input to the system.  
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“Tracking should probably be of interest, but the time spent on manual data entry must be taken into 
consideration. In order for tracking to be worth the effort, this procedure must be made very simple.”
Participant ABph 

From the perspective of health care, time is a critical factor and therefore the system 
must not consume too much from the time professionals do have to spend. The work flow 
must not be interrupted by work with the system; on the contrary, work flow must be 
supported by the system. A lack of control in demanding or critical situations results in 
stress reactions. In the role of being a patient, patience could be contra productive. The 
ability to take control over a situation could reduce frustrations and negative stress. The 
active patient, in contrast to the passive, should most likely be a part of increased 
efficiency in health care if activity is used for productive efforts.

In this matter, information flow and visualization of information flow in Empowerment 
Systems could reduce unnecessary contacts with Health Care, such as explorative phone 
calls for updated information about information handling issues, and flow of information. 
Patients’ community expresses a lack of control in a variety of situations which have 
clear connections to aspects related to information flow. 

Design is critical to how information will flow in health care; in pace with the activity or 
asynchronously. IT design must be situation dependent to allow information transparency 
that is beneficial to both parts; patients and professionals. In scenario 2, a situation of 
invisible information flow is studied and the estimated use of the mock up is assessed in 
relation to this. 

Scenario 2 – Reflections on the Mock-up: system supports deficiencies. 
Yes No ? Comments

AAph X Understandable only if one is aware of health care routines? 

ABph X Easier to follow EKG-order. Important with face-to-face-cont. 

ACph X Planning - more transparent. 

AAAph X More info, but untrustworthy human agents.  

AABo
BAppr X   Could visualize information, but untrustworthy human agents. 

BCr X   Would maybe visualize uncontrolled information flows 

BDr X   Safety for pat and pro if information is visualized 

BEr   X Doubtful about the patient. Would he take resp. with a system? 

BFp X   Visualization would help. 

BGp   X Would not wonder, but hard to enter data and avoid misunderst 

BHr X   Only advantages. 

BIr X   Mistakes should be avoided by info accessible for all parts 

BB07p X   Less anxiety. But still if there are inconsistent information. 

BJ07p X   Control over info-flow. But confusing with 2 consult. to same 

BK07rpr X   Control, more safe and efficient care. Patients take 
responsib.

Figure 33: Table 12 
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Again, it is emphasized that the conversation is important for the interpretation and 
understanding of information. One way information channels do not build common 
grounds. Even if a information tracking system is regarded as beneficial, it seem to exist 
an uneasiness and unreliability about how much the system will interfere with the activity 
and the work flows within.

”Maybe the EKG-order is easier to follow by ”tracking”. Nevertheless, direct information about what 
symptoms – findings do imply is not compensated. Direct contact with the physician is important!” 
Participant ABph 

Face-to-face-meetings with patients are extremely important, not only as they provide 
psychological support, but also as they provide meaning to delivered information. The 
point must not be to exclude the real world meetings with physicians but to strengthen 
these meetings. The information system should be more of a highlighter and reminder 
than an absolute tool for information transferring tasks. Recalling the former discussion 
about the Paradox within the Patient Empowerment concept (Chapter 2.2), the patient 
should be able to use the system to compensate for any personal deficiencies or personal 
needs of any kind.

Interestingly, two participants, one physician and one patient/professional, accentuated a 
rather different aspect in scenario 2. The patient was treated at his local hospital, but 
instead of using a system for visualization of information transferred between this 
hospital and the hospital where the GUCH-physicians were located, the patient should 
have been transferred to the GUCH-section at the other hospital.

”In this case I believe it is about ignorance and he should have been referred to the nearest GUCH-
section as soon as possible. It would probably have been favorable both for the patient, but also with 
respect to a view of health economy.” 
Participant BAppr 

”The mockup would maybe have provided the GUCH-expert (Regional hospital) with more info. 
However, this presupposes that the local hospital enters adequate info. In the actual case, prestige and 
ignorance seem to hinder adequate care and most likely one would not have been presented adequate 
info either by the mockup. This patient would have been treated at the Regional hospital.”  
Participant AAAph 

What could be discussed is why this did not happen. The vital point is whether system 
design should be a solution, where the GUCH centers are continuously informed about 
actions concerning their patients at remote hospitals. Another crucial aspect is if it solely 
is a matter of professional human agents (in this case physicians at the local hospitals) 
personal liability. As participant AAAph pointed out, the system is dependent on which 
information (data) human agents enter into it or if this is done at all. It is a matter of 
trustworthiness and the direction of Patient Empowerment. Consequently, if the system 
allows patients to enter data into some area of the system, the GUCH centrals could be 
warned if a patient, in a certain situation, seems to be admitted to “the wrong hospital”. In 
the study, most patients seemed to be well aware of situations in which they should take 
action. Therefore, patient action could, in some situations, be crucial for efficiency and 
even security. Information system design should support such actions. 
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However, one participant doubt patient action in this case. At least, s/he doubts that he 
would take responsibility for his health and act even if there was a visualizing system.  

”If one does not allow oneself time to contact a physician by telephone or visit, what indicates that one 
would fill in information in the health account?” 

“To choose to rely on a “positive” answer despite feeling unwell is a personal choice that may not be 
very successful with reference to his medical history. What would have changed that?” 
Participant BEr 

This is related to the Patient Empowerment paradox. Deficient information flows (break 
downs) seem to put too much responsibility on the patient; to be active and to carry 
information despite illness and weakness to avoid sometimes lethal mistakes. A 
visualizing system should be able to answer to this and function as a “backup” for the 
patient. Visualization of critical and situation dependent information flowing would 
probably decrease the negative consequences of the paradox. To enter data in the system, 
as a patient, is an easier initiative and task than to try to reach health care professionals 
via telephone or make a reservation. Further more, to follow crucial information 
visualized by a system is even less strenuous and action should only be necessary if 
something is alarming. For example, phone calls are only made when it is necessary, 
which should decrease the burdens on health care.

However, the scenario was about the confusion of receiving different diagnoses and 
answers from different physicians and to be kept at the local hospital to trust their 
competence. This participant points out how the man probably felt: 

”It would probably be better for the patient if he was able to follow the information according as it 
was available. For example, he would be spared from the anxiety of the additional Exercise-EKG and 
may have been aware of that it was double-booked. However, I believe that one always will worry 
about two physicians giving contradictory answers.” 
Participant BB07p 

A proposed solution for this could be a Virtual Community such as every involved Health 
Care professional might be exposed to the others opinions about a patient. In such a 
community, the GUCH-specialist would have been informed, at an early stage, about the 
two physicians’ attempts, at the local hospital, to diagnose the patient resulting in 
inconsistent information.  

Contradictory information should be a trigger towards action. If necessary, conversations 
could take place to solve conflicts and conflicting statements. However, the VC for 
visualized information does not have to be large. Depending on the situation, a 
conversation between two or three members (physicians involved in the patients case) 
should be adequate. As the situation is, the responsibility to act in confusing situations is 
upon the patient; via telephone or to make new appointments for new examinations and 
investigations. Again, the paradox in Patient Empowerment is an obstacle. A patient has 
not always the capability to act and the knowledge of how. This is a challenge for 
Information system design.  



- 114 -

Scenario 3 
Scenario 3 describes a situation of needed information which no one of the parts does 
know about. Neither the patient, nor the dentist, owns this information as it is unknown to 
them. There are some congenital heart conditions that lead to an increased risk for endo-
carditis that is an infection in the Endocardium that also forms the valves in the heart. 
The usual cause is that bacteria’s have entered the blood circulation and attached to 
valves that are damaged, or conduits (homographs, biological valves, etc.). Dental
operations are risk factors for a number of patients with congenital heart conditions 
involving foreign materials or defects of the valves. Bacteria’s tend to enter during toot 
extractions or bleeding operations and in those cases, endocarditis prophylaxis should be 
prescribed (antibiotics). This is well known to cardiologists, but not every dentist is 
aware of it. Furthermore, not every dentist knows about the patients’ medical history and 
diagnoses unless the patient will tell for any reason. 

The problem is that the patient may not know that s/he should tell about the heart 
condition when visiting a dentist! In Sweden, the dental care is totally separated from 
Health Care as a whole, as if the teeth would not be a part of the body, i.e. a part of the 
human system (human body). The Mock-up takes it the other way round. It presents a 
holistic approach towards a solution and lets dental information be a part of all Health 
Care information, to be viewed by Health Care as well as Dental Care and the patient. 
Consequently, if the patient in the scenario had a smartcard or an internet account to use 
at the dentists office, the fatal mistake might have been avoided. In table 13, the 
participants were asked if the Mock-up system would have been supporting the 
information deficiencies of the situation: 

Scenario 3 – Reflections on the Mock-up: system supports deficiencies. 
Yes No ? Comments

AAph X But: Access/security? Integrity/secrecy? 

ABph X But: Pat must carry info – then dentist check info in the record 

ACph X Only for professionals – not for piercers etc. 

AAAph X Endocard.prof. But how do dentists access? 

AABo
BAppr  X  No not useful. The profession must provide with info. 

BCr X   If the use becomes a natural part of the heart condition 

BDr X   Absolutely. Information of this type must not be disregarded 

BEr  X  Who searches info that one does not know is needed? 

BFp  X  Concerned about secrecy. 

BGp X   But now problems with contradictory information. 

BHr X   Only advantages. 

BIr X   Both parents and dentist should be able to access holistic info 

BB07p X   Better overview and updated before visits to health care. 

BJ07p X   Practical and easy to access.  

BK07rpr X   New info that is necessary for a holistic view. 

Figure 34: Table 13 
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Some of the participants from the patients’ part of the study did not find the suggested 
system useful. One participant did not want to carry this kind if information, but found it 
self-evident that the professionals (attending physician and dentist) should own and 
provide this kind of information. One another did find the question kind of obscure and 
emphasized the rather peculiar problem in the answer: 

“I think that information must come from ones PAL (patient responsible physician), not only via the 
mockup. The dentist should double check before treatment begins – that information is not for the 
patient to present. The attending physician will also act at ones medical counselor. I don’t want to pick 
up such information myself, instead it must come from the profession. In this case, I don´t find it 
useful.” 
Participant BAppr 

”Who searches information that one does not know is needed? I feel that the info I need concerning my 
heart child, what is good or not, I have received from the profession or that we got answers when the 
issue has been actualized.” 
Participant BEr 

However, the problem is still that between attending physicians - dentists there is no 
other information pipeline but the patient him/herself. If the patient is informed, and if 
s/he has an attest to deliver, or remembers to orally tell the dentist, s/he must carry 
information. In this case, the patient and her parents did not know about the risks. Neither 
her dentist did know. Consequently, no one of the parts did know that this information 
even existed. Therefore, the solution should be a visualizing system. The rather obscure 
question that underlies the answers in table 13 is actually about visualizing critical 
information that a third, not present, part owns (figure 18, 19 and 20 in Chapter 3.4) and 
the other two parts do not know about.  

Some of the participants were concerned about issues about secrecy and access. This was 
evident and, even though they were positive to the system, they expressed, both in the 
professionals’ and in the patients/relatives answers, that this aspect is distressing. For 
example, one physician emphasized these two different views on a safe usage of the 
system: 

”Yes. If the dentist can access info about the heart condition. Is there a border between on the one hand 
Access/security… on the other hand reasonable integrity/secrecy?” 
Participant AAph 

This is two aspects of security in system design, both most important to consider. 
Security must be kept to avoid unauthorized access, in order to protect secrecy and 
integrity. For one of the patients in the study (BFp), this concern was so weighty that s/he 
in this case rejected the idea of system support. In conformity with this reasoning, another 
physician brought up the question of who should get access to the system:  

”Yes, could function well for registered professionals, for example dentists. However not for piercers.” 
Participant ACph 

This is a relevant note, as piercing (and tattoos) brings similar risks for endocarditis as 
dental operations. It should be necessary for the patient to carry this information, by 
person or by some artefact, outside the system. Also, as mentioned before, the system 
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works only in the country if not information is translated into English that probably 
would be most complicated and time-consuming. This physician also states: 

”It will always be a certain need for the patient to carry information (abroad/tattooists).” 
Participant ACph 

Most of the physicians in the study do accentuate that patients must always carry 
information themselves. This participant has repeated the message in more than this 
answer:

“Also here, it is important that the patient is information carrier. Then, if the dentist is informed about 
the patient having a heart condition s/he can access the Internet and study the patients health record 
and what holds for that case.” 
Participant ABph 

However, one concern is how the patient will know that s/he must inform a dentist about 
his/her heart condition, if s/he is not informed about the risks by his/her PAL? A 
proposed solution for this concern is the mockup. If there is a holistic view of all parts of 
human health (as in veterinary medicine), implemented by a system such as the Mock-up, 
a routine for dentists to check the somatic status of health should be compulsory. 
Therefore, heart conditions should imply a check for notes about endocarditis 
prophylaxis. A third physician points out the dual aspects of this information: 

”1) General info about endocarditis prophylaxis is, with advantage, provided via Mockup. Difficult for 
the patient to be certain about if s/he is affected. 
2) The issue about endocarditis prophylaxis or not is in the end an individual councelling – it should be 
possible to enter into the Mockup. But how will the dentist access that? Present, we provide the patient 
with a small card where it is noted that endocarditis prophylaxis will be administered. Presupposes that 
the patient brings it and remembers.”  
Participant AAAph 

The two aspects are General information about endocarditis prophylaxis and Special
information. The first does explain the pathology of the infection, while the second 
provides attending professionals with patient specific information such as if prophylaxis 
is needed and when. It should not be difficult to authorize registered dentists to the 
system. However, another solution is Smart Cards brought by the patient. Obviously, at 
this hospital the patient is provided with cards to bring to varying care providers or 
likewise tattooists and piercers. One pitfall in this is that the patient forgets to bring the 
card or inform orally. 

As table 13 shows, a majority of the participants are positive to the system as a 
visualizing tool. The holistic approach seems to fill a gap in traditional information 
handling routines, even if there already are methods to meet demands as they occur. The 
tendency is that there is a demand for continuity and a whole in information flow within 
health care, and, provided that security aspects are seriously respected, a system 
supporting this is welcomed. However, there are a number of concerns to consider in 
design; for example, how to overcome information interpretation issues and security 
threats.
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Reported situations of critical Information Flow 
The last question in the questionnaire was an open-ended question. The participants were 
invited to present situations (scenarios) in which information was conceived as 
particularly critical to the outcome of varying health care activities. Every participant had 
a number of situations to present; some of them with unsatisfactory result when 
information flows has failed. The question turned out to be interpreted due to the 
different perspectives that participants of both parts of the study possessed. In the 
patients/relatives part, the participants presented a frustration over information flows that 
fail, causing anxiety or a sense of peril. In the professionals’ part of the study, the 
participants presented situations when information is critical to how they can act as 
physicians.

This physician stresses the importance of information in three situations. The first two are 
related to the situations in Scenario 3 and 2, while the third is related to aspects form 
situation theory; processing of information to provide it with meaning. In certain 
situations, a system might be used globally and the Mock-up provides information solely 
in Swedish. Therefore, a system might be useful in more situations if translated into 
English, but on the other hand it requires so much efforts and time that it, in the end, will 
be a burden, not a supporting tool.

The “Visiting card” is a good example of a solution (manual) that will work for 
information transmission abroad. A foreign physician will receive as much information 
that s/he can form an opinion about a treatment strategy and if necessary s/he can have a 
conversation via telephone with the patients PAL.

”1) Endocarditis prophylaxis 
2) Acute complications that is managed at the local hospital 
 1) Assessment of symptoms 
 2) Interpretation of ECG 
 3) Interpretation of findings from examinations 
3) GUCH-patient = young and travels a lot abroad. Easy accessible info about disease and treatment is 
very valuable if troubles occur. PRESUPPOSES THAT INFO EXISTS IN ENGLISH. (notice attached 
“visiting card example”) 
Visiting card: 
This is an example of patient bound information that patients (that for example will travel) receive 
from us. It has the size of a credit card and is plasticized. Short, concise and essential information, and 
address to attending care provider.”    
Participant AAAph 
(Visiting card - Figure 30, Chapter 3.5, Appendix 5)  

The implementation of an information system (IT) does not imply that every manual 
system that works well should be rejected. Ethnographically informed ethnography in 
design aims at identifying such work flow entities and either incorporate them as 
functions in the IT-system or keep them as a natural part of the activity. The example of 
the Visiting card is such a feature.

Other situations when information is critical to the outcome occur when the vital margins 
for the patient are narrow and there is a shortage of time for action. Arrhythmia is such a 
critical factor as well as the circulation of singe-chamber patients at trauma.  
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“Pharmacologic treatment versus risk of arrhythmia. Acute treatment at extra cardiac occurrences, for 
example single-chamber patients at trauma.” 
Participant AAph 

For example, Fontan circulation in single-chamber patients sometimes result in 
arrhythmias (long term complication) that might degenerate to ventricle fibrillation, 
resulting in cardiac arrest. These patients are especially vulnerable at traumas, requiring 
special treatment and knowledge of the physician about Fontan circulation. This is further 
emphasized by this physician: 

”Children and adults with Fontan circulation are dependent on keeping a certain blood pressure in the 
veins. In every form of surgery, loss of blood … shock etc. one must actively strive for to maintain a 
sufficiently high pressure to avoid circulatory catastrophe.” 
Participant ACph 

Information concerning this condition is obviously critical to be visualized, as absence of 
information could be lethal. Sometimes, as earlier in Scenario 1 has been discussed, 
patients or relatives must carry this information, not always with satisfactory result. This 
participant presents a situation when s/he tries to carry information orally, but fails as 
attending physician at the local hospital does not want to receive it from him/her: 

”When I, in a kind way, tried to provide the physician at the local hospital with information about 
complications to Fontan circulation that I found in an article written by her attending physician at the 
GUCH center, he immediately cut me off in a very rude way and told me not to disturb him.”  
Participant BK07rpr 

What the participant tried to tell the physician at the local hospital was that this kind of 
complication (auricular flutter) to Fontan surgery might degenerate to ventricular 
fibrillation (cardiac arrest). S/he is not only a relative but also a professional and found 
the ignorance from the local hospital (repeated attacks of this arrhythmia with circulatory 
impairment and with no treatment other than medical) seemed alarming. Instead, this 
information was delivered by a written note, ad hoc, to the nurse at the ward, with no 
further feed back if it was read or not (participant BK07rpr). After a couple of weeks and 
a number of additional attacks of auricular flutter, the patient was finally transferred to 
the Regional hospital for heart surgery. 

This is an example when patient (or relative) carried information fails. Furthermore, the 
patient and relative are completely uninformed about the flow of information as it is not 
visible for them. They receive very meager information from the local physicians about 
what is planned and how the reasoning is. The situation caused anxiety that should be 
avoided, especially in situation when arrhythmias could be provoked by an increased 
level of stress hormones. In this case, the Mock-up might have been a channel for the 
local physician to learn about the heart condition and act accordingly to that information. 
He did not want to communicate with the relative (for unknown reasons) but might be 
more receptive to additional information in an (online) health record. The patient and 
relative could also be able to follow the workflow (information flow) in such an 
application, which might have been relieving, at least to know that the GUCH-center got 
essential and relevant information for the case and the case is under control.



- 119 -

The area of congenital heart conditions is especially vulnerable to imperfect information 
flows, as it is very specialized. For some reasons, the critical point seems to be within the 
GUCH area. The last decades of successful development of methods (surgery etc) in the 
treatment of severe and complicated heart conditions, has resulted in an increased number 
of adults with congenital heart diseases. Earlier, these patients died in childhood. 
Consequently, traditional cardiology has not much in common with pediatric cardiology, 
which means that a general cardiology specialist is not competent enough to treat patients 
with congenital heart diseases in case of unexpected symptoms and illness. Since a 
couple of years, the rather new area GUCH (located at some Regional hospitals) educate 
cardiology specialists in local hospitals, but a lack of experience in this special profession 
among the general cardiologists and insufficiently deep knowledge results in situations 
when information flow between GUCH centrals and local hospital become crucial. This 
problem also occurs outside local hospitals and sometimes the patients or the relatives try 
to “educate” care providers in the heart condition at the same time as they attend for care. 
The relative in the situation above has other experiences from a lack of understanding 
about how symptoms can be related to the heart disease directly or indirectly: 

”When nn visited the local care center, together with me as support, to find a reason for an increasing 
fatigue which the local cardiology clinic earlier did not find an answer for, a district medical officer 
became quite annoyed: -You must understand that you have a very healthy child!” was the answer I 
got when I insisted on that the fatigue was not “normal”.  
Participant BK07rpr  

At a later consultation with the attending GUCH expert, it was evident that the heart 
condition had signs of changing for the worse. However, district medical officers can not 
be expected to have knowledge about congenital heart conditions. Furthermore, they 
might have bad experiences of overprotective parents, worrying much for no realistic 
reason. Local care centers have no access to records at hospitals, especially not records at 
Regional hospitals in special fields such as this. The mockup implementation should have 
been a complement to the health record that was accessible for the physician, viewing last 
medical examinations and the results, and a diary of symptoms resulting in the actual 
appointment.   

Another participant in the study has experiences from insufficient information flow 
between a local hospital and a GUCH center. A breakdown in the information flow 
created an unreliable situation. 

”A 22 years old nn with a slight congenital heart condition + a severe lung disease will be transferred 
to the GUCH-center, which the pediatric cardiologist at h* local hospital goes against as he estimates 
the heart condition to be slight enough to be controlled at the local hospital. The patient goes against 
this but finally s/he works h* will. But at the first visit at the GUCH-center, it shows that no record has 
been sent and the GUCH physician can only rely on the patients report and can not check it against the 
patients medical history or else. The patient becomes nervous and does not remember everything.” 
Participant BJ07p 

S/he must, all of a sudden, carry overwhelmingly much information as the patient record 
was not available. This made him/her nervous and s/he did not remember the information 
needed for the appointment. Access to digital medical (national) records by an 
implementation of the KIViC-model should most likely answer to this. Some of the 
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physicians stated in the questionnaire that patients always must carry information, but as 
a complement to medical records. Breakdowns of information flow like this requires 
patients with full capability of accounting for their medical history and current health 
status. Again, the paradox of Patient Empowerment is made concrete by an example. 
Patient should cooperate and interact with their physicians, but still the demands must not 
be superior to the capability of the patient in any situation. Illness, stress, or any other 
reason can counteract the goal. Information system design must answer to the paradox 
and try to resolve it. Situations like this should be reduced or averted. 

In another situation, this patient brings a case when s/he must carry information but is 
landing up in a debate with the care provider. The information conflicts the routines of 
the ward: 

”On one another occasion, when I would replace my pacemaker, I was as in most cases, apprehended 
as a troublesome patient. At an earlier occasion, I was affected with a pacemaker-infection which was 
extremely trying and lead to a long period of antibiotic treatment and additional extensive surgeries. 
This has resulted in that I want antibiotic prophylaxis before, during & after. The nurse did not know 
about this, and in that situation, as a patient, insist on something feels difficult to do. In addition, their 
routines were in conflict with my claims. My experience of this was that “one was not allowed to enter 
and express ones desires, one should join the crowd.” The fact that she became annoyed did not make 
me feel calm & safe as a patient and, moreover, I was dependent on both her and health care. In a 
conversation with my attending PAL (the pace maker surgeon that I had a long term relation to) it was 
self-evident to receive antibiotic prophylaxis. If that nurse would have had access to the mockup, it 
should not necessarily have been a debate. However, that information was in the patient record 
summarized.” 
Participant BAppr 

Interestingly, the information about the former complication was summarized in the 
patient record, but despite this the nurse chose to rely on the routines of the ward. The 
patient brought the information in a conversation, explaining why it was important to her 
to receive antibiotic prophylaxis, but information transfer this way, at this occasion, was 
obviously insufficient to break the strongly established local routines at the ward. It is 
most likely that visualized information of a recommendation in the mockup system would 
have been enough to enter a “battering ram”. It would have been easier for the patient to 
inform the nurse about the recommendation and invite her to access the system.  

Another, extended, example about patient/relatives acting as information carriers is 
provided by this participant. S/he points out an aspect of being imposed with too heavy 
responsibility of carrying vital information between ranges of different specialties in 
health care: 

”In the role of a parent to a child with a complicated heart condition, I have repeatedly experienced that 
parents must always act as centrals for information. This task has been very difficult and sometimes 
disquieting, as it always has been a fear of not remembering to inform about something important. A 
lack of the whole, a lack of a comprehensive picture on my sons’ health has also been manifest. He has 
been in contact with so many specialists and I have always been responsible for the information. I am 
completely convinced about that many things have been in connection to each other, but it has been 
very hard to gain a hearing as every physician is focused on his/her specialty. Most problems have 
occurred at ordinary children’s diseases when I have perceived the physicians to be excessively 
worried – and they have then turned to me (!) to receive information. But also at takings of specimens, 
narcosis for other surgery than cardiologic, medication, it has also appeared that we, as parents, did 
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have to take on a way to large responsibility for the medical information. The same has been valid for 
the dental service. Now, when my son is an adult, he must provide this vital information himself and 
this feels very anxious. Who will tell if something happens and he is not conscious? Acute and 
“dangerous” situations that have occurred are unexpected arrhythmias, severe migraine attacks, 
fractured arm, tooth injuries, wounds (medicated with Waran), gastric influenzas, three ear surgeries, 
biopsy of the small intestine, grandular fever, infections by streptococcus, fall in blood pressure, visits 
at dentists, dental hygienists etc.” 
Participant BHr 

This case is related to this physician’s emphasis on informed anesthetists’ admistering 
anesthetics to patients with arrhythmias: 

”Children/Adults with tendencies for arrhythmias should receive anesthetics from anesthetists who 
have experiences in treatment of arrhythmias and have planned for it.” 
Participant ACph  

The aim of this pediatric cardiologist is in conflict with the practice at the anesthetic 
wards that Participant BHr had attended with his/her son (the example above). S/he had 
apparently been in the situation of providing the anesthetists with medical information 
which must be regarded as contradictory to the specialists’ recommendation. For 
example, in Fontan circulation, the risks of arrhythmias such as auricular flutter is 
impending and this can develop to ventricular fibrillation, as earlier mentioned. In this 
case, a system for accessible information (patient specific) implemented on the KIViC-
model would be useful. However, this does not imply that patient carried information is 
bad. As physicians in the study earlier stated, a conversation (dialogue) with the patient is 
always necessary. The system should solely be a tool for support and backup, to avoid 
breakdowns in information flow between units of care, or misinformation by 
misunderstandings or a lack of essential information. The basic idea of the KIViC-model 
is holism and communication which must be regarded as crucial in the example above 
(participant BHr). This is another situation that exemplifies the need for such IT based 
conversation support:

”At emergency visits for non-heart related complaints, we've had to inform [the staff] about [the heart 
condition]”
Participant BIr 

Such information should be accessible via a system, preferable with the KIViC-model as 
a foundation for design. It is not realistic that every patient is capable of, in varying 
situations, to orally provide different units of health care with advanced information 
about complicated medical histories and heart conditions. It is also difficult for a layman 
to pick out the essential parts of the information that they are aware of. Next participant 
has more experiences that are indications of breakdowns in information flows:  

”During my first 22 years, I have never got antibiotics before visits to dentists. All of a sudden this is 
extremely important (without me having a new surgery or else).”   
“When I was about to leave for hospital due to pricking sensations in one of my arms, I was not 
allowed to come as they did not know anything about my heart condition.” 
“I must often point out things at the images during ultrasound examinations as they do not know/are 
able to examining me. And they often ask me things such as how and where the shunt is located etc.”  
Participant BGp 
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In the first example, this is a sign of information breakdown between attending physician 
and patient. Endocarditis is usually an, among health care professionals, well known 
infection, but it is not known by every patient or even dentist. It seems that the patient has 
been unaware of the risk, even if his/her heart condition is one of those that requires 
prophylaxis. Furthermore s/he still seems uninformed about why s/he is in the risk 
category. This is related to scenario 3. In the second example, the participant is refused 
admittance and help from a hospital due to their ignorance about his/her heart condition. 
This indicates a breakdown in the information flow such as it should be hard to, within 
reasonable time, acquire adequate information about the heart condition. This is a serious 
deficiency in information handling routines and channels in health care, as the patient 
might have been involved in a trauma and in need for rapid decisions about life saving 
treatment. What had actually happened at this hospital in a situation like that? The third 
example is surprising. Even if cardiology sections at local hospitals still are under 
GUCH-education, it seems not to be favorable for the patient to be the one who educate 
those who should examine the heart condition. In this case, it should be an expert who 
examines; a GUCH expert or a GUCH educated general cardiologist. Otherwise, an 
expert must attend to the appointment and educate the cardiologists. The Mock-up system 
would probably not help in this case.

It must be further elucidated that general adult cardiologist are not supposed to be able to 
read images from ultra sound examinations of congenital heart defects, that also has been 
reconstructed during surgery. Many of those hearts have no similarity with normal hearts, 
especially not reconstructed single chamber hearts. It requires a GUCH expert to identify 
changes and dysfunctions in such hearts or to educate general cardiologists in the area. A 
patient should never be put in a situation where s/he is asked to try to compensate for 
such an expert. It does not favor the patient and creates anxiety. If a system should 
answer to this situation, it should be a conference system such as a telemedicine system 
where a remote GUCH expert supervises the examination and takes part in the 
discussion. However, it must be stated that the ultrasound images usually are recorded 
and afterwards analyzed by an expert at the GUCH center.

This participant has a similar experience, but did not act as a supervisor: 

”When I had my ECG checked, it was performed by a physician that did not know about my heart 
condition. Instead he compared it to a “normal” heart. This results in that I, as a patient, feel insecure 
about the reliability of the examination.”  
Participant BFp 

In this situation, s/he did not feel that s/he could trust the result, as the physician, 
performing the analysis, obviously possessed insufficient knowledge about congenital 
heart conditions. Again, the GUCH area is under development and at local hospitals, 
outside the Region hospitals (GUCH centers), the level of knowledge appears to be 
insufficient. General cardiologists do not have enough extensive bases of GUCH-patients 
to learn about and get experiences from. On the other hand, the GUCH centers at 
Regional hospitals provide high qualified experts in the area and they are also extremely 
capable to diagnose and treat patients with congenital heart conditions. The question is 
how to provide the local hospitals with the right services and information in a sufficient 
quantity. Could information system design answer to this?   
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In the last question of the questionnaire, the patient participants chose to describe 
situations in which information handling issues are failing and causing frustration and 
anxiety. Patient Empowerment has dual perspectives in that it requires both 
knowledgeable and active patients to be accomplished. The study comprised these 
perspectives as it derived information about patients’ attitudes and experiences in 
information retrieval and interpretation of information, as well as experiences of 
information flow and breakdowns in health care, and how these aspects affect patient 
activity. It must be underlined, that the pediatric cardiology field is very high-qualitative 
and high-technological with splendid results especially the last two decades when 
development has been explosive, with result of dramatically decreased mortality among 
patients born with complicated heart conditions. The congenital heart care is overall 
apprehended as extremely efficient and superb by patients and relatives. This analyze is 
not aimed for criticism about the field, nor it is aimed for analyze of activities in the field. 
The aim of the study was to create some kind of comprehensive picture of the importance 
of information in Health Care in relation to Patient Empowerment and, upon this, find 
guidelines for a design model supporting this. In the result, among the answers from 
patients and relatives, it crystallized some signs of frustration about information flow in 
Health Care as a whole. Most problems seem to occur outside the specialist field, in the 
information transmission channels between local hospitals and region hospitals (specialist 
care). Breakdowns in this flow result in passivity and waste of time, frustration and 
anxiety. It is possible that such breakdowns also could be devastating to results of 
treatment and prognoses of illness. It should be of greatest interest to the specialist area of 
congenital heart conditions that information systems provide efficiency and possibilities 
to cooperation between care receivers and care providers. This requires design built on 
ethnographically informed ethnography. Empowerment Systems aims to meet these 
requirements.   

Concluding remarks on Analysis 
As earlier was pointed out, the result of this investigation is not meant to be understood 
as evidences. The basic data is built on a small number of participants, however, it is 
acquired by means of qualitative methods, more deeply and context dependent than is 
possible by the traditional quantitative methodology. Instead, the result must be regarded 
as pointers to tendencies. For example, these tendencies point at action in health care, 
which the entrance of eHealth has initiated.  

The design of Information Systems for eHealth is dependent on how information flows - 
in work situations in health care, between health care institutions and between patients 
and professionals. Transparency of Critical Information for Patient Empowerment in 
eHealth is only possible if information is related to the situations in which it occurs. In 
design, there must be a very careful understanding of situations, which only can be 
achieved by a qualitative approach: For this aim, even though it has some implementing 
problems, ethnomethodologically informed ethnography should preferably be used in 
eHealth Information Systems design (Chapter 2.5, 4.3). However, information handling is 
situation dependent, resulting in information being variable in importance in relation to 
varying situations:
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“Difficulties, in my point of view, are to find a sufficient level of information; everything relevant 
must be included, but at the same time the important information must not drown in unessential noise. 
And information that is noise in one situation is maybe essential in another.”  
Participant AAAph 

As participant AAAph did express, the problem is (for the system) to know when to 
visualize what (kind of) information. The situation decides whether or not the 
information has relevant and useful meaning. Visualization of too large amounts of 
information, not specifically situation dependent information, will decrease the 
transparency of relevant information. This is also an expression of the Information 
overload phenomena (Chapter 2.4), where avalanches of information paralyzes 
information searchers and takes away the initial intention of the information supply. 

One general conclusion among the professionals (physicians) in the study was that 
patients must always be carriers of information. A system can not exclude this traditional 
routine of information transmission. However, a system can be a complement to it, to 
compensate for functional disabilities, or incapability in illness. For example, in Scenario 
3, the dentist was not aware of the patients’ heart condition and the patient did not know 
that he needed endocarditis prophylaxis, resulting in endocarditis threatening his valves. 
The Mock-up should possibly be a resolution, but only if Health Care is not reluctant in 
providing the system with adequate and actual personal information. Other hesitance is, 
referring to participant ACph in the study, how the system should provide valuable 
information in situations abroad or when the patient visits non-registered tattooists and 
artisans providing piercing etc. (i.e. not Health Care professionals). In these cases, 
language is hindering as well as access. Security and Secrecy are factors that are most 
important to protect in any patient support system of Health Care.

The patients’ community was, on the other hand, generally unanimous about the 
uncertainty of themselves as information carriers, which points at a need for system 
support. In this situation, the participants experience deficiencies in the information flow 
between specialties: 

“As I have more diagnoses than my heart condition, I consider myself as a wandering patient record 
between the different physicians and units. It is often easy to forget relevant information that can be 
useful for the other physician.” 
Participant BJ07p

Patients and relatives did surprisingly often carry information between different hospitals 
and between institutional and non institutional care units. There were many testimonies 
from patients and relatives about too much responsibility in information carrying tasks, 
for varying situations. A conversation between attending physician or nurse is natural, 
and necessary in order to elucidate the state of the health. However, when information 
systems (manual or digitalized) fail to back up this conversation, they might result in 
unrealistic requirements on knowledge and memory capacity, in medical issues and 
history of health, for patients (i.e. human agents). This is rather unsatisfying and maybe 
also hazardous. The most remarkable example on when essential and vital flow of 
information obviously did not work according to the needs for the patient was when one 
of the participants (patients) was denied care (was not allowed to come) as the care 
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providers did not know about the heart condition: The patient consulted the hospital for 
pricking sensations in an arm. 

The KIViC-model is a design proposal for development of complements to existing 
systems and work flow tasks, focusing at the Patient Empowerment movement. Systems 
built on this model should focus on information visualization for patient activity and 
interactivity. Furthermore, ethnographically informed ethnography should in design 
provide the developers with requirements for the system. Collective Intelligence (Chapter 
1.4) is a kernel idea in the model, close to the ideas of Turing’s oracle machine, Learning 
by LPP and in the Zone of the Proximal Development. Varying levels of knowledge and 
skills among human agents in cooperation create a joint higher intelligence: the 
intersection of knowledgeable human agents should constitute some kind of 
“consciousness” in the system that is to implement intelligence in system functions 
besides (the more disabled) functions of Software Agents. 

3.6 Summary of Chapter 3

Foremost, this chapter presented the study in which this thesis is grounded. On the one 
hand the design of the study with methods chosen was described and on the other hand 
results from the analysis of the study were reported. These results were elaborated with 
references both to earlier chapters and answers of the written interviews.  

Initially, qualitative methods for data sampling were treated, also in relation to 
discussions about design. It is a challenge to incorporate ethnomethodologically informed 
ethnography into the phase of requirements elicitation in software development life 
cycles. In the study, an experimental type of qualitative data sampling method was tried. 
The method turned out to possess both advantages as well as disadvantages. The most 
considerable disadvantage was the amount of work that was required from the 
participants and that it was rather time-consuming, which resulted in fewer participants 
than expected based on the apprehension that the questionnaire was difficult. However, 
those who had the will and perseverance to complete the questionnaire and, consequently, 
who are participants in this study, have delivered a rich material to use for reflections and 
conclusions. This finalized this chapter. 

In the former chapter (Chapter 2.6), this Matrix (figure 35) described the relation between 
the three research questions and the three scenarios, from which the questions are 
elicited. In this chapter, the scenarios were elaborated in the study to shed light on the 
research questions. The relations, marked with an “x”, are principal as there also are 
relations between scenarios and questions, indirectly pointing at each other.    
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Figure 35: MATRIX II: Matrix of Scenarios 

In the following chapters, proposed solutions to design issues on Empowerment systems 
will be presented and problemized in relation to each of the questions; in relation to 
aspects of the thesis as a whole. Furthermore, this Matrix will be more exhaustively 
described in latter chapters.
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Chapter 4.

Proposed Solutions 

Towards a resolution of the problem, i.e. the paradox (Chapter 2.2) entailed by the Patient 
Empowerment movement, the functional design of new Health Information Systems must 
be scrutinized. Empowerment Systems should be developed with respect to both patients 
and professionals in the area of Health Care. In this thesis, there is a proposal for this. 
The proposal is described in the shape of a model, comprising aspects of usability, 
accessibility and transparency of critical information in a bilateral perspective. Also, the 
model is accentuating aspects of information security and integrity as a self-evident part 
of system development issues. Fundamental concepts and design principles supporting 
construction and assessments of Empowerment Systems (research question 1) are in focus 
and elaborated throughout the thesis. Recalling the Matrix I (Chapter 2.6, Figure 36), the 
concepts in the chapters of this thesis are connected to this research question as shown. 
Naturally, there are more methods in the thesis than in the Matrix and the methods in the 
Matrix are elaborated in more chapters than those stated. The Matrix is principal.

Figure 36. MATRIX I: Methods related to the research questions during the thesis. 

Furthermore, e-health design for empowering purposes embraces Principles supporting 
dialogues in Empowerment Systems, the second research question. One such principle is 
Situation Theory (InfoSense) as it emphasizes conversations as a method to elucidate the 
meaning of information (representations) towards the transformation into Information
(Chapter 1.3). The mathematical foundation for Situation Theory also provides a 
possibility to formalize information in order to be processed and transferred in 
information systems. Also, put in relation to this, the approach of AI (MAS) is supporting 
dialogues, including both human agents and software agents, in the end promoting 
interactivity of a system. The third research question, Principled approaches supporting 
transparency in dialogues in Empowerment Systems, comprises aspects of visibility of 
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critical information flows. This question is strongly connected to context awareness in 
design. Activity Centered Design and Activity Theory as well as the revised 
CommonKADS model are suggestions of methods to approach an increased awareness of 
context, reflected in usability of the applications. Ethnomethodologically informed 
ethnography is the foundation for the methods in order to accomplish the task. In this 
sense, Situation Theory is interesting as it connect (the meaning of) information to 
situations. Situation dependent information should be visualized in relation to the 
situation in which it is needed. Intelligent Agents could most likely be used to accomplish 
some of the visualization tasks. Actionable Information Logistics71 is closely related to 
the goal of Transparency of Critical Information for Patient Empowerment, but the latter 
perspective comprises an additional level of social human interaction (KIViC) and 
dialogues. Furthermore Actionable Information is much focusing work situations, 
promoting workflow by appropriate and useful information. Transparency of critical 
information for action is addressing Patient Empowerment and, therefore, placing the 
patient in the center for attraction. Research question two and three are both involving 
this perspective, but the difference between the two is that the second is focused more 
closely on dialogues in a technological perspective, whereas the third is on a higher level, 
comprising the context for the activity. 

Accordingly, the KIViC-model contains a number of concepts and theories who 
constitute the basic foundation for this author’s idea of Information transparency; for 
example, Situation Theory (InfoSense) (Chapter 1.3) [Devlin 2001] and the use of BDI-
agents (Chapter 1.4) in a Multi Agent System (MAS). The concepts are critical to the 
achievement of Transparency into hidden but needed information structures, which must 
be visualized in order to optimally promote action in Patient Empowerment tasks. There 
are two main aspects of Transparency of information for Patient Empowerment. Firstly, it 
is Transparency of critical information flow between varying care institutions, crucial for 
patient activity in the ambition to strengthen efficiency and security in care. Secondly, it 
is Transparency of critical information for patients to become knowledgeable and 
empowered, i.e. competent enough to take action and cooperate in the (important) role of 
information carriers and co-operators. The Model is a proposal towards awareness in 
system design for medical (online) applications in which visualization of Information is 
stressed.

4.1 A Model for Information Sharing and 
Knowledge Development 

In 2005, a model for development of e-health related information systems was, by the 
author, created upon experiences from patients, relatives, and professionals activities in 
an online discussion forum for parents [Ådahl 2003]. The authors own personal experi-

71 Actionable Information Logistics emerges form two concepts: Actionable Information and information 
logistics. Actionable information means having the necessary information immediately available in order to 
deal with the situation at hand. Information Logistics addresses the supply of information to users. Its goal 
is the efficient delivery of information tailored to the user’s need. 
 http://en.wikipedia.org/wiki/Actionable_information_logistics 
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ences as a “bilateral participant observer” (both in patients’ community and in 
professionals’ community) was the foundation for the design. The model was named 
KIViC (Knowledgeable Intersection of Virtual Communities) and is a description of 
virtual communities, forming an intersection, due to the set theory:  Each virtual 
community in a KIViC should be regarded as a set, and the actors within each set as 
elements of that set. The intersection of the sets is common for each set. The diagram in 
Figure 37 explains the KIViC visually:  

Figure 37: Mathematical model of the KIViC (Knowledgeable Intersection of Virtual Community)

The Intersection is the KIViC and should be related to both Situation Theory [Devlin 
2001] (Figure 38), as “conversations” occur, and to the concept of “Ba” [Nonaka 1998]. 
Analysis of field data from participatory observations in a forum for parents to children 
with congenital heart conditions [Ådahl 2003], confirms that common grounds for 
learning and understanding are built on conversations between participants in virtual 
communities. Using this conclusion, in addition to a situation theory view, we can apply 
the understanding on the model and be able to expect common grounds to be built on the 
information flowing within the intersection. As it is bilateral from a user perspective, the 
background [Devlin 2001] for these conversations is extended to comprise different 
groupings of participants. The Intersection is incubation for knowledge creation and new 
ideas towards real world actions and Patient Empowerment. It should be emphasized that 
the same types of activities (conversations) are occurring in both communities forming 
the intersection, but the idea is that the common platform should pollinate each others 
conversations further on.

Figure 38: KIViC–model in relation to the model for conversations [Devlin 2001]
     

To be clearer, the Model should be used as a foundation for design of online e-Health 
information systems, with a focus on Patient Empowerment aims. Central to this design 
is the conclusion that information must be interpreted to be understood [Devlin 2001]. In 
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e-health and Patient Empowerment, it is a problem to deliver Information to the public 
without a great deal of misunderstandings. Medical information is hard to interpret 
(Chapter 3.5). In Figure 39, patients and professionals meet in the intersection; for 
interaction and cooperation (conversations) which should serve as a resource for 
understanding and clarification.

Figure 39: The Intersection = (e-Health) KIViC 

The model comprises the design of an information system, divided in two sections of the 
intersection. Each section is an intersection, but one is open and public while the other is 
closed and private. As figure 39 and 40 shows, the intersection is involving both patients 
and professionals, but the model is directed towards the perspective of patients. System 
design of such a system should comprise features for visualization of information, to 
answer to breakdowns and other occurrences as well as deficiencies in information flow.  

Figure 40: Model viewed as a Ba 

The intersection could also be viewed as a Cyber Ba (Chapter 1.6) in which human 
agents, by charging software agents, retrieves information to elaborate in cooperation 
with other human agents. The intersection is central for development of Collective 
Intelligence (figure 40), providing the system with common sense with reference to Alan 
Turing’s ideas of an oracle machine (Chapter 1.4). To implement such a machine, human 
agents must interact with software agents.  

The Model viewed as a Multi Agent System 
Retrospect the idea of the Turing oracle-machine, but implemented as a Multi-agent-
system (MAS) run by human agents in cooperation (Chapter 1.4), the system could be 
regarded as a Ba in which collective intelligence conform an oracle machine. This could 
preferably be denominated a “Human-Software Multi-Agent System (HS-MAS)”. It must 
be stated that software agents are not conscious as they do not possess common sense. 
They are not “oracles”, even in the shape of BDI-agents (Chapter 1.4). They do what they 



- 131 -

have been told to do, due to a set of predefined rules. In cases of “learning” (adaptation), 
the prerequisites are also predefined by the agent designer. The variations of (varying 
levels of) intelligent behaviour performed by agents’, increases dramatically in HS-MAS. 
Due to the aspect of intelligent behaviour, an elusive problem to grasp in the design of 
HS-MAS is emergent behaviour (Chapter 1.2, 2.1). Human laws have no effect on 
software agents as they do not have ethics. Instead, the design of the multi-agent-system 
must allow for ethics.  

Emergent behaviour is uncontrolled behaviour of (human and software) agents, or 
entities, occurring in a system, sometimes destructive in nature. Any system is affected 
by emergent behaviour, not only computer software systems or multi agent systems. This 
kind of higher-level system behaviour can not be viewed on a lower level, resulting in 
limited possibilities to reduce it by design. On the contrary, it is design that results in 
affordances generating emergent behaviour. Instead, to overcome such emergent 
occurrences, there must be some kind of superintendence authority of the HS-MAS. 
Actors in authority could be both human and software agents, appointed and systematized 
to be authority entities in the system.   

This is crucial for trust in an information system such as HS-MAS: human agents must 
find the multi-agent-system trustworthy to interact in. For example, how can the human 
agent be convinced about that the BDI-agents are implemented correctly, with no hidden 
agendas or unanticipated behaviour behind the interface? How can the user trust the 
designer or agent provider? An answer to this should be Signs of trust, appearing in the 
design, supporting trustworthiness [Rindeback 2007] of the system. Trust in HS-MAS is 
trust not only in using the system, but also between human agents, as well as in software 
agents used by human agents. The system is interactive, and in interaction emergent 
behaviour can occur.

The “agent” metaphor is essential to further analyze. According to Situation Theory, 
situations are parts of the world perceived by a cognitive agent [Pinheiro & Lopez 2002]. 
As stated, an actor in the model could be “a human actor” or “a software actor”, as an 
actor in this view is equal to an agent. Consequently, the actors must not automatically be 
the users of the system, which may be the intuitive reaction to this aspect. Instead, the 
actors can be viewed as a part of the system itself, where some of them are the users. The 
model comprises this apprehension and the concept of a Multi Agent System is used to 
describe it. An actor is viewed as an agent. Agents could be software agents or human 
agents. A software agent carries information in the system, but a human agent is a user, 
as well as a carrier of information (Chapter 3.5, 4.1). Therefore, an implementation of 
software agents would be of interest to support information flow within the system, and 
between other information sources on the Internet and the system. The BDI-architecture 
(Belief, Desire and Intention) is used in the model and views the agent as a system entity, 
having particular mental attitudes, determining the systems behaviour [Rao, Geogeff 
1995] (Chapter 1.4). Michael Bratman, a Professor of Philosophy at the Stanford 
University, was the first source of inspiration for the concept, developing a planning 
theory of intention in which intentions are treated as elements of partial plans of action, 
plays a significant role in practical reasoning and cannot be reduced to beliefs and desires 
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[Bratman 1987]: The BDI Model, based on the mental attitudes belief, desire and inten-
tion, was first introduced as a philosophical model for modelling rational (human) agents, 
but later adopted and transformed into an execution model for software agents, based on 
the notion of beliefs, goals, and plans by Rao and Geoff [1995]. The KIViC model 
approves to both, and uses them to describe a system design with human agents in the 
centre, using software agents and each other. It is important to raise a flag of warning 
concerning transparency and the use of software agents. As agents are developed to make 
the system invisible (transparent, according to computer scientists) [Bolter & Gromala 
2003], it should be of importance how they are implemented; to make information visible 
without impoverish the system.  

Figure 41: Abstract picture of a HS-MAS and the interactivity between agents 

In HS-MAS, depicted in Figure 41, human agents are using software agents to 
accomplish tasks, being users at the same time as entities of the system. As earlier has 
been mentioned, an intriguing and odd view on such MAS (by the author) is that due to 
human agents being parts of the system, HS-MAS conforms collective intelligence and 
denotes being an oracle machine based on this assumption. Software agents or any other 
expression of artificial intelligence could ever be regarded as having common sense or 
being oracle. Consequently, the virtual community of human agents is a central part of 
such a multi-agent-system. Figure 42, in addition to the former Figure 41, show how the 
intersection (in this case instantiated in the Mock-up, Appendix 3) is central for human 
agent behaviour, using BDI-agents to accomplish tasks in the HS-MAS. Consequently, 
interaction is central in the KIViC-model; c.f. the interactive machine (Chapter 1.4, 5.2).
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Figure 42: Design suggestion for the Intersection (KIViC) viewed as HS-MAS 

4.2 An Activity Theoretical view on the 
(KIViC) Model 

Until now, a set of concepts have been presented and explained as foundation for the 
KIViC-model. Furthermore, the KIViC-model could be analyzed in the light of the 
Activity Theory (Chapter 1.7) as it is proposed to be a tool for learning; i.e. an artefact. 
Learning is an activity that is most frequent within the Patient Empowerment movement. 
Consequently, the model can be analyzed in an Activity Theoretical perspective. The role 
of the KIViC for Patient Empowerment could be described as in Figure 43:

Figure 43: KIViC as an artefact (tool) in an activity system. 
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Regarding the KIViC as a Health Information System for learning, we must consider the 
levels of artefacts that Wartofsky identified and understand the KIViC as a model system 
for meaningful learning; a tertiary artefact [Wartofsky 1973]. The KIViC-model (a ter-
tiary artefact model, that in this meaning is a model comprising an activity used as a tool) 
should be used as a tool for knowledge development and cooperation across the borders 
of profession and Patient Empowerment aims, using the Internet as a resource for 
information retrieval. Interestingly, the KIViC (viewed as a tertiary artefact) will be 
regarded as an activity system, and this in turn connected to more activity systems. 

Consequently, the KIViC-model is a (tertiary) artefact in this activity-system, and, at the 
same time, an activity system itself, which exists dependent of two other activity systems 
(Figure 44). The subject of the Activity system in the figure is a Patient with a heart 
condition, with the Object Learning and Knowledge development, and the presupposed 
outcome of the activity; Optimal health. The patient harbours a patient community with 
other heart patients and there are rules and division of efforts within, whereas the artefact; 
the KIViC-system, is central. The artefact (tool) is used to reach the goal of the activity, 
the outcome. The activity systems of the Patients Virtual Community and the 
Professionals Virtual Community conforms the activity system of the KIViC, the 
intersection of both, resulting in a potentially shared object (Figure 44).

Figure 44: Third generation of Activity Systems.  

In figure 45, the third generation of activity systems [Engeström 1987] (Figure 44) is 
viewed as a tertiary artefact [Wartofsky 1973] used in the activity system of a heart 
patient. The view is “nested”.
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Figure 45: Third generation of Activity Systems as a tertiary artefact.  

The benefit in using an Activity system view on a design model (KIViC) is to adapt 
design to ethnomethodologically informed ethnography (Chapter 3.1). Probably is this a 
connecting link for the disciplines of software design and ethnomethodology. Activity 
theory provides a tool for identification of context for the artefact (the information 
system), the users and the goals for the activity, in which the system should be 
implemented. Context Centered Design, i.e. Activity Centered Design is a field with 
relation to Activity Theory and Information Ecology (Chapter 1.7), in recent years 
superseding User Centered Design (Chapter 3.3) due to the clear emphasis on context. 
Bonnie Nardi72 expresses that “UCD has come to be equated with usability. The essence 
of activity-centered design is a combination of usefulness and usability. Good 
applications should have both”. She further states that ”Activity-centered design focuses 
on the activities for which the technology will be used in an information ecology. 
Ethnographic methods are effective for finding out what would be useful technology. 
Ethnographic methods can be combined, in the iterative design cycle, with experimental 
usability methods, or even heuristic evaluations, once a good design has been produced, 
to see if it's working well.” The KIViC-model should serve as an additional guideline for 
development of digital networked computer supported cooperative work sites in health 
care, where the user focus is rather different than in common places of work. Due to the 
Patient Empowerment concept, the Patient, in reality the “customer” (health consumer), 
is simultaneously co-worker in the activity, which leads up to the metaphor of the 
intersection.   

72 http://argus-acia.com/people/current_profile.html 
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4.3 Approaching Design with Ethnomethodo-
logy

As earlier was mentioned, it is not an uncomplicated task to connect ethnomethodology 
to design (Chapter 3.1 and 3.3). For example, ethnomethodologically informed 
ethnography has encountered resistance expressed by participatory designers, 
apprehending ethnomethodology as contradicting change and dynamics in design. 
Usability is part of the non-functional requirements, however with focus on technology 
and human-computer-interaction. On the other hand, ethnomethodologically informed 
ethnography focuses on people and their behaviour, in context. Siegel & Dray [2005] 
highlight some concerns about the task of connecting Ethnography and Usability to each 
other, premonitory about a schism rising in the area of user centered design. Further 
voices criticize this view, by emphasizing Design to be overlooked as the self-evident 
glue to connect and make use of both disciplines [Buxton 2005]. Anyway, there are very 
few suggestions on how this should be realized and put into practise.

Accordingly, what is in demand is a holistic view on system design. Therefore, in the 
software development life cycle, requirement engineering should stress context of the 
system. The traditional division of requirements, into functional and non-functional, 
draws attention from context to a rather narrow technological perspective. In focusing 
system function as central (Chapter 3.2) [Gustavsson et. al 2007] for functionality, 
usability is overlooked. Consequently, this narrow view may hinder constructive changes 
to arise from the view of system designers’ perspectives and obstruct usability: Deeper 
knowledge about the context, in which the system should be implemented, avoids 
“harassments of the context” by well designed systems trying to solve the wrong 
problems and therefore affecting activity destructively. Not at least in the area of eHealth, 
this is vital. Ethnomethodologically informed ethnography is an appropriate tool to reach 
the goal of usability. In this chapter, this thesis presents one suggestion to model this 
context-centric approach, involving aspects of ethnography.

Context-awareness in system development
In order to shed light upon aspects of context-awareness, there are some theories and 
models to observe. Activity Theory (Chapter 1.7) elucidates the context of any action 
(activity), emphasizing human agents’ use of tools to achieve the goal (object) for the 
activity. In the figure below, the subject (a human agent – heart patient) uses a KIViC 
grounded system (Chapter 4.1) as a tool (Artefact) to achieve the goal (object) of being 
knowledgeable. At the same time, the subject is an actor within the artefact, in turn 
composed of activity systems and also being a tool for other human agents to use: The 
artefact is a multi agent system, where software agents and human agents cooperate 
towards a shared object for the integral activity systems.    
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Figure 46: Third generation of Activity Systems as a tertiary artefact. 

This Activity Theoretical view on system usability depicts the context in which a system 
is used as a tool for an activity. The tool (artefact) should facilitate the work flow (in this 
case, steps of actions; i.e. tasks) towards the goal of obtaining knowledge. The tool is a 
system built on the KIViC-model (Chapter 4.1), but could be any system that serves the 
purpose of the activity, i.e. object. If the activity with the chosen tool is successful, the 
outcome should be Optimal Health. If not, the tool, i.e. the system, would have 
deficiencies grounded in requirements engineering in software development life cycle.  
The context should be captured by ethnomethodologically informed ethnography, 
transferred to the requirements engineering phase. Activity Centered Design provides a 
view on activities for development of tools (information systems) in contrast to User-
Centered Design that is more focused on the subject in the activity system; the agent that 
undertakes the activity. Furthermore Activity Centered Design involves the view of 
information ecologies (Chapter 1.7), extending the design approach to comprise context 
in which information and information systems should support work tasks, work activities 
and work flow ecologically. 

The research group SoC (Societies of Computation) at BIT (Blekinge Institute of 
Technology, Sweden) has recently presented a proposal towards ethnomethodologically 
informed design, heavily focused on requirements engineering, not solely elicitation of 
requirements. The proposal embraces a new model approach [Gustavsson et. al 2007] 
(Figure 47); a methodology in which the service context is central. The suggestion is a 
revision of the CommonKADS model suit (Chapter 1.5), comprising modelling of 
workflow services and Service Level Agreements (SLA). In the revised model, a system 
will be designed on a number of coordinated services. Accordingly, by focusing on the 
service context it answers, more evidently, to the needs of stakeholders (i.e. users, parties 
concerned etc.). By means of ethnomethodologically informed ethnography in the design 
of an end-system (socio-technical) and aspects in design on trustworthiness assessments 
[Rindeback 2007] this is realized.

Accordingly, this revised CommonKADS model is developed in the SoC-group, a 
research group at Blekinge Institute of Technology (in which the author is a member 
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since 2000), and recently used for analysis and conclusions in a number of dissertations; 
licentiate and doctoral. For example, Louise Östlund and Patrik Brandt elaborate this 
model in relation to the development of quality assured systems and validation for service 
oriented workflows [Brandt 2007; Östlund 2007]. Preferably in this thesis, the revised 
CommonKADS-model is used to present a way to connect the artefact model (KIViC) to 
context. The original CommonKADS model has its focus on distributed problem solving 
(knowledge) systems; expert systems etc., but in the revised model, focus is on 
distributed information management systems. For development of ICT-systems for 
patient empowerment, the model is suitable to identify flow of information, critical for 
patient activity. However, the model should preferably be used in addition to Activity 
Theoretical models of activity (Chapter 1.7) and Situation Theoretical analyses of 
information (Chapter 1.3). It is crucial to study actions and activity (i.e. tasks) more 
closely and to be aware of how information is constructed, on a micro level, to 
understand and design information flow, in real world and in computer systems. 

Figure 47. A revised CommonKADS model suit (Chapter 1.5), supporting modelling of workflow services 
and Service level Agreements. 

Considerably, turning the initiating point of view above from an Activity Theoretical 
focus on activity, wherein the use of tools for the activity is central, to a focus on the tool
for the activity and the design of the tool, the model (figure 47) is adopted for the 
purpose. The model depicts a view on how to model services for workflow, i.e. steps of 
actions (tasks), in the activity. In this connection, the artefact (tool) is equal to the design 
model, describing how the artefact will function, grounded in service oriented 
architecture (SOA).
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In the revised CommonKADS model suit (figure 47), the design of functionality is built 
on models of coordination and communication, which is central to the use in a specific 
environment, which is modelled on models of organization, tasks and agents. 
Accordingly, referring to the figure (47), the concept level, i.e. the coordination model 
and the communication model, represents a kind of “interface” between the artefact level 
and the context level [Brandt 2007; Östlund 2007]: On the context-level, there must be an 
evaluation of why the artefact should empower or not. Context should be studied to 
understand the impact of a system, i.e. the organizational structure, workflow of tasks 
(actions) and agents, executing tasks [Schreiber & Akkermans 2001]. On the concept 
level of the revised model, it should be elucidated what the nature and structure of 
coordination of tasks and corresponding communication is. A conceptual description of 
information coordination is central. Finally, the question of how coordination of 
information should be implemented, at a technical level of computer system 
development, is invoked. In this matter, the revised model suggests service oriented 
architecture (SOA) to realize the system.  

Consequently, the upper two layers of the model constitute a requirements specification 
for the design level, which is an artefact, i.e. a system for information coordination. At 
the context level, it is possible to comprise an activity theoretical reasoning in addition to 
ethnomethodologically informed ethnography. Moreover, Situation Theory (InfoSense 
according to Keith Devlin) [Devlin 2001] (Chapter 1.3) can provide a tool for analyze of 
ethnographical material towards an understanding of information flows for coordination, 
aiming at a tool to supply the right human agent with the right information, in the right 
time (Chapter 3.3).  

Mission criteria

- Coordination
- Monitoring

Ensuring SLA 
Requirements
- Support of self*

Services

Role for agent technologies

Interfaces derived from
CommonKADS Meta 
Models

Support

Service
bundle

Figure 48: SOA
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With a more specific focus on the design level, this model (Figure 48) of the target 
system (SOA) should clarify the relation between context and implementation of such a 
socio-technical system. The boxes in the upper part of the figure depict workflow that 
should be supported by the system. This work flow is a metaphorical synthesis of tasks, 
i.e. information flow between (human) agents in a context. Accordingly, the context 
comprises challenges [Brandt 2007; Östlund 2007] of ethnomethodological aspects, 
Situation Theoretical aspects (InfoSense) [Devlin 2001], Activity Theoretical aspects, as 
well as other aspects related to context. There is interdependence between workflow, 
context of workflow, and the functionality of the system, supporting each other. The 
system, i.e. Service Oriented Architecture, is modeled as service bundles, supporting 
workflow together with SLA (Service Level Agreements) in turn supporting coordination 
and achievement of quality goals and demands (e.g. the state of Quality of Service, QoS) 
[Brandt 2007; Östlund 2007].

4.4 Summary of Chapter 4

In this chapter, a conceptual design Model is presented; the KIViC-model. This model is 
a proposed solution to the paradox within patient empowerment. The solution is to use 
the model as a guideline in design, emphasizing the importance of context awareness, 
interactive functionality, and provided possibilities of communication between users, of 
an eHealth application. This model was initially developed on the result of a preparatory 
study (2000-2003) and the authors experiences from a bilateral perspective on health 
care.

The model was later used as a basis for a Mock-up-implementation, which constituted the 
foundation for the main study (2006-2007) in purpose of concretizing a written interview
of open-ended questions (Chapter 3.4) and to assess the idea behind on potential users. 
The model is in this chapter explained and described by a set of concepts, and further 
reflected in a multi agent system view (HS-MAS) to invoke interactivity. Finally, the 
design model is elaborated by means of Activity Theory as being a link between design 
and ethnomethodological aspects such as context awareness; proposing Activity Centered 
Design for development of systems for Health Care and Patient Empowerment.  

Context is crucial to how information systems will suit into workflow, and how attempts 
for patient empowerment purposes, with the use of the system, will end. 
Ethnomethodologically informed ethnography is intriguing to invoke in design. Activity 
Theory should be the glue to link the areas together as it embraces a tool for identifying 
context and understanding the role of the system in an activity. The Context Centered 
Approach to design, i.e. Activity Centered Design, has increasingly overridden more 
traditional User Centered Design views, combining Activity Theoretical ideas with the 
notion of Information Ecologies.  

Finally, a suggestion of a model approach was presented; a methodology in which the 
service context is central. The suggestion is a revision of the CommonKADS model suit, 
comprising modelling of workflow services and Service Level Agreements (SLA). The 
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KIViC-model should be viewed as a guideline to implementation of Cyber Ba, for 
knowledge creation towards Patient Empowerment actions in health care, could be 
designed; grounded in theories of Information and learning as well as indications from 
the study in this thesis. The model, in addition with the revised CommonKADS-model 
with an Activity Centered approach to design, should facilitate the development of usable 
and useful artefacts for Patient Empowerment actions. 
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Chapter 5.

Conclusions
The first conclusion to be made is that, due to the limited number of participants and the 
experimental design of the study, the author of this thesis does not insist on presenting 
any proof of anything. Instead, the thesis contributes with indications of (pointers to) 
tendencies and is consequently proposed to serve as a “reflective tool”. The results from 
the study were used to rethink the KIViC-model and to find signs of how information 
should be organized to promote the Patient Empowerment movement by information 
system design.  

Proposed solution to the research questions is to promote Transparency of critical 
information by information systems design (Chapter 4) in order to build Empowerment 
Systems, i.e. systems that promote Patient Empowerment. In the task of visualizing 
critical information, Context Centered Design, i.e. Activity Centered Design, is pointed 
out to be most appropriate, with the KIViC-model as an additional guideline. This design 
approach is based on Activity Theory and comprises ideas of information ecology. 
Moreover, a Revised Common-KADS model is presented; developed and elaborated in 
the SOC (Societies of Computation)-group at Blekinge Institute of Technology. The idea 
is to renew the vision of requirements engineering, with no division into functional or 
non-functional aspects. The conclusions behind the proposed solution are presented in the 
following.

5.1 Transparency of Critical Information for 
Patient Empowerment in eHealth 

The title of this thesis implies that transparency (Chapter 2.1, 2.3) is the key concept 
towards successful implementation of Patient Empowerment in eHealth. Transparency of 
critical information is to visualize information critical for action in Health care activities. 
This is not self-evident. Quite the reverse, with reference to the study behind this thesis 
(Chapter 3.5), transparency of such items seems to occur haphazardly. In fact, the study 
revealed a number of situations that, besides the scenarios, point at both deficiencies and 
breakdowns in information flow, as well as a need for translation of certain medical 
information (found on the Internet) to provide it with meaning and context in order to 
avoid misunderstandings and misinformation. Moreover, recalling the definition of 
Patient Empowerment: ”The increasing ability of patients to actively understand, 
participate in and influence their health status” [Degoulet et al in Nelson & Ball 2004], 
there are challenges of information handling that must be accepted in order to overcome 
the contradiction (paradox) within (Chapter 2.2). Information System Design should be 
the key to this. Accordingly, to increase the average patients’ ability to be active, 
Transparency of information should be invoked in design of socio-technical health 
information systems by means of active awareness in requirements engineering phases of 
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software development. Furthermore, to understand information, it should be a design 
issue to provide tools for information processing, in this matter tools for decoding the 
information representations flowing (Chapter 1.3) [Devlin 2001]. In order to participate 
and influence, the system design must provide interactivity; supporting conversations 
[Ibid] to occur. This is a feature in congruence with the basic idea of the KIViC-model.   

5.2 Conclusions on Transparency in Design 

In this section, an epitome of determining findings, from the reconnoitring study and the 
main study, are presented as the essential result of the investigations. This resulted in a 
trisecting conclusion that transparency of critical information structures is obtained by 
implementation of three different angles of reflection: Interactivity, Visualization and 
Coordination of Information are the findings that should invoke Transparency. The 
KIViC-model reflects these three design bases: 

1. Interactivity 
In reference to Situation Theory (InfoSense) [Devlin 2001] (Chapter 1.3), e-Health 
applications for information exchange must have an “interactive feature”, to answer to 
the need for interpretation of the information flowing within, before information can be 
effectively used and developed into knowledge. This interactive part of the system should 
be implemented as a “Cyber-Ba” (Chapter 1.6) providing a digital context for 
conversations [Ibid] to occur. In concrete terms, this implementation should be in the 
shape of a virtual community for patients and professionals, an intersection wherein 
knowledge can be created in cooperation with others. The virtual community comprises 
affiliation and development by LPP, wherein newbies learn from oldtimers, becoming 
experts in time (Chapter 1.7). In this process, learning in the Zone of Proximal 
Development (ZPD) is crucial (Chapter 1.6). However, throughout all reasoning about 
learning and development, towards patient activity, the transparency of the meaning of 
information is central, which is possibly revealed by occurring conversations (dialogues) 
in the system. The KIViC-model (Chapter 4.1) embraces the development of a 
Knowledgeable Virtual Community, comprising an intersection of both professionals and 
patient’s communities in which LPP and conversations are natural. Interactivity in the 
KIViC-model is expressed by a multi agent system view, with human and software agents 
in cooperation towards common goals. The Cyber-Ba could preferably be implemented 
as a private area of information handling tasks, sharing patient-specific data with areas of 
health care, to be communicated and mutually evaluated in order to promote action. Nota 
bene, in implementations of this type, secrecy and security must be carefully assessed.  

2. Visualization of Information 
It seems obviously clear, in reference to the study, that the possibility to access and view 
information and information structures, hidden or new, should be significant in e-Health
development. This finding reveals “the need for information about a need for 
information”: Patients are not always aware of what information they need and when. 
The mock-up (Appendix 3) did present some suggestions which were mainly favourable 
received by the participants (Chapter 3.5), whereas one feature was an “information 
tracking sub system”. This Mock-up example of the KIViC-model was designed to 
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display hidden and invisible information flows to the patient, just as to the physicians 
involved in the case. The primary aim was to provide Information about the state of the 
investigation, which would empower the patient to take active part in it. Regarding 
Information as commodities, using Situation Theory analyses on user cases towards 
automatization of information flows, it should be possible to design systems to deliver 
correct (the right and the needed) information and make it transparent to the user agent at 
the right moment of time [Pinheiro & Lopez 2002]. Furthermore, visualization of the 
meaning of information should be facilitated by design. Ontology methods to make 
communication between software agents possible should be involved in the design 
approach, as well as, in addressing human agents, conversation in Ba and possibilities for 
translation of medical language. The Study pointed at difficulties for patients/relatives in 
understanding medical language on the Internet (Chapter 3.5) and other studies have 
substantiated that indication [Keselman & Tse & Browne et al. 2007]. This is a severe 
obstacle, hindering active steps to be taken, by patients, in cooperative tasks for recovery, 
cure and health.

3. Coordination of Information 
Coordination comprises both interactivity and visualization, but is also a technical issue 
of Transparency. Recalling the scenarios (Chapter 3.4 and Appendix 2), these are 
pointing at a need for coordination of information flow between patients and health care. 
In the study, this was in focus as it indicated a role for information technology to serve as 
a coordinating tool towards Patient Empowerment. The analysis revealed deficiencies 
and breakdowns in information flow, where technologies, such as web-services, in 
service oriented architectures73 (that is an evolution of distributed computing and 
modular programming) provide possibilities for coordination of information. 
Coordination of information comprises coordination of agents; not only software agents 
but also human agents. Human resources should be coordinated to provide valuable 
information interchange and derive benefit from interactive tasks in the system. 

Empowerment Systems 
There are two aspects of Empowerment systems. In the study, there were strong 
indications from both patients’ community and professionals’ community that the Patient 
as an information carrier is extremely important, and also essential, in most health care 
related activities (Chapter 3.5). Physicians emphasized that the patient in this role is 
necessary despite any information system. On the other hand, the patients complained 
about the difficulty in executing the task. Figure 49 below is depicting a situation in 
which the patient must act as the missing link in a disrupted flow of information
(information flow wherein information is missing or lost) between different care 
institutions (figure 49). Accordingly, there is a breakdown in the flow in between, but 
only if the hazard of being aware of it occurs, and the patient is capable of being active 
enough, s/he will compensate for it. 

73 In the use of Web Services, Services are connected together: “A service is the endpoint of a connection. 
Also, a service has some type of underlying computer system that supports the connection offered. The 
combination of services - internal and external to an organization - makes up a service-oriented architec-
ture.” http://www.service-architecture.com/web-services/articles/web_services_definition.html  
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Figure 49: Disrupted information flow, haphazardly visible to an information carrying patient. 

A different scenario is when the flow of essential (situation dependent) information is 
visible (transparent) to the Empowered Patient, supported by an Empowerment System 
(figure 50) that serves as a tool for action. Such Empowerment System is developed on 
the trisecting aspect of design above with context awareness referring to the revised 
CommonKADS model and Activity Centered Design as well as the KIViC-model 
promoting conversations (dialogues). Actionable Information (Chapter 4.0) is a key issue 
in design, emphasizing the perspective of the patient. 

Figure 50: Disrupted information flow, transparent to an Empowered information carrying Patient, able to 
act towards the goal for the situation, by means of an Empowerment system (figure 49).  



- 147 -

This patient should most likely have more chances to act and compensate for any 
deficiency in information flow (disrupted flow of information), with reference to the 
Empowerment System as a mediating tool (artefact) in the Activity of carrying 
information (figure 51). Such actions responds to the aim of Patient Empowerment in a 
bilateral perspective as it also support Health Care by increased efficiency and probably 
less mistakes grounded in information breakdowns (Chapter 6.2).

Figure 51: Activity system of Heart Patient using tool (KIViC-model) (Chapter 4.3). In this case, the 
patients’ action is grounded in a transparent information flow and executed in order to compensate for 
disruptions (Figure 49). The tool (artefact) is an Empowerment System. 

Figure 52: The scenario-focused relation between a patient and an Empowerment System. 

Recollecting the Research Questions (Chapter 2.6) and how these are connected to a 
number of Methods critical for information system design towards the development of 
Empowerment Systems. In addition to conclusions of the study, this has resulted in 
design proposals presented in chapter 4 (Chapter 4.1 and 4.3) and design aspects 
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presented in this chapter (the trisecting aspect of design). The Figure (52) shows how the 
scenarios (Chapter 3.4 and Appendix 2) are positioned in relation to the patient, the 
Empowerment System and each other. The research questions have originated from these 
scenarios, and further on involved a number of concepts and methods in the design 
proposal for Empowerment Systems.   

As presented in Chapter 2.6, the research questions are as follows: “Fundamental 
concepts and design principles supporting construction and assessments of Empowerment 
Systems”, “Principles supporting dialogues in Empowerment Systems” and “Principled 
approaches supporting transparency in dialogues in Empowerment Systems”. In the 
Matrix below (figure 53), they are, principally, connected to chapters. In the next chapter 
(6), this will be further elaborated. 

Figure 53. MATRIX I: Matrix of Methods 

5.3 Conclusions 

Information flow, Information ownership, and Roles, with reference to the binary state of 
being either active or passive (Chapter 3.4), are factors, in coherence with the Patient 
Empowerment concept, derived from the preparatory studies and most likely dependent 
on certain aspects in information system design. The Trisecting Aspect on Design
(Chapter 5.2) is found to be the essence of the field data in the study, which relates to 
these factors as it corresponds to how the prerequisites in design are to meet the 
challenges in Patient Empowerment. This is both for analyze of existing design and 
analyze of new design suggestions. The paradox in Patient Empowerment (Chapter 2.2) 
is in focus, but also the varying deficiencies of information flow, found in the study 
(Chapter 3.5).

However, as earlier has been stated, the findings from the study should be viewed as 
indications of (pointers to) tendencies in the area of eHealth. Consequently, the 
conclusions derived from the findings are recommendations towards design of health 
information systems: due to the tendencies identified in the result of the study (Chapter 
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3.5), the Trisecting Aspect on Design (Chapter 5.2), i.e. Interactivity, Visualization and 
Coordination of Information, should guide developers throughout the design phases, 
whereas ethnomethodologically informed ethnography is central for requirements 
elicitation. With reference to Chapter 4, wherein solutions for the research questions were 
presented, context awareness in design must be highlighted. Turning the attention from 
the individual view to the activity view, context is possibly captured and invoked in 
design. With reference to the study, the complexity of the field and the different user 
perspectives requires a comprehensive view on the context; i.e. the situations or activities 
in which information handling tasks will be executed. In recent years, User Centered 
Design (Chapter 3.3) has lost adherents in favour of Activity Centered Design (Chapter 
4.2, 4.3) and this approach should, very likely with reference to the study, fit the purpose 
of context aware eHealth design. Due to this, the author recommends developers to adopt 
the revised CommonKADS Model (Chapter 4.3) to avoid traditional, deleterious, division 
of requirements into functional and non-functional [Gustavsson et al. 2007] which 
obviously should jeopardize control over functional Information flow, Information 
ownership and binary roles of action.

5.4 Summary of Chapter 5

In this chapter, the essence of the findings from the study was presented as a threefold 
conclusion; interactivity, visualization and coordination. This triple aspect was elicited 
from the field data and, therefore, in information systems design possibly facilitating 
transparency of information critical for patient activity. Each of them are also reflected in 
the KIViC-model and made possible to implement by the revised CommonKADS-model. 
Context awareness in design is realized by means of this model and 
ethnomethodologically informed ethnography.  



- 150 -



- 151 -

Chapter 6.

Discussions
Without a doubt, Information Communication Technology (ICT) has utterly affected 
Health Care. Especially, the rapid growth and vast impact of the Internet in the modern 
society has changed work flows and how we act as patients today, in comparison with a 
time interval of about two decades ago. The Internet is a natural part of most areas of 
today. But do we really trust the Internet? The answer is: probably not. It should not be 
wise to trust the Internet. The Internet is a Sociotechnical system and as such it is also a 
complex system, providing certain (designed and un-designed) affordances. Due to 
aspects of determinism in Chaos Theory, viewed as extremely complicated information, 
or the results of social interaction, unexpected (weak or strong) emergent behaviours 
occur. For example, Charlatans and Quakers act side by side with hackers and people 
committing crimes or harassments and attacks against personal integrity. The Internet is 
dualistic in that it comprises both good and evil (social) emergent behaviour. Moreover, 
emergency aspects in relation to trust, embrace much more than social behaviour. Other 
aspects are technological concerns as well as aspects on content. The Internet is a nested 
complex system, comprising other systems at varying levels. There are no perfect 
systems implemented with absolute security [Mellstrand 2007]. There are solely systems 
with sufficient, or acceptable, levels of security.

Human agents, entities in some systems, are systems at a biological level, aiming at 
biological balance (health) and acting towards this goal in the superior system. Anyhow, 
related to the aim for health, people do seem to trust medical information on the Internet. 
Nevertheless, it is sometimes hard to evaluate whether a web site is trustworthy or not. In 
the study (Chapter 3.5), one physician expressed a concern about the difficulty in 
assessing the content of web pages. Sometimes, the information on two different sites is 
contradictory, even if both are regarded as reliable. For the average patient, the 
assessment of medical information is much harder. Due to a lack of background 
knowledge, they possess little personal resources to decide if the information is 
dependable. Therefore, it should be very important to provide tools not only for 
explanation and translation, but also for evaluation, in activities related Patient 
empowerment. As a result, if patient cooperation with health care will be productive and 
not inefficient, system design must find a solution for assessment and interpretation of 
internet resources for health care. Furthermore, system design must clear the way for 
information to flow unimpeded within health care. This is evident if we study weak 
points in information handling tasks. This thesis presents some shortcomings in 
information flow, derived from earlier design attempts and inconsistent systems not 
compatible to each other. Also, it presents how unlimited access to information of 
varying levels of quality is affecting health care. Cyberchondria is one such consequence.

However, there are more serious consequences of inconsistent information flow or 
insecure information handling tasks. Health Care itself is a sign of trust [Rindebäck & 
Gustavsson 2005] as we, by tradition, trust Health Care. However, frequent reports on 
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fatal mistakes to HSAN (Medical Responsibility Board) shows that Health Care is not 
infallible. Sometimes these mistakes are grounded in broken chains of information flows 
and misinterpreted information, and sometimes they are the result of missed or mixed up 
information etc. HSAN is an authority in Sweden which manage reports from patients 
and the National Board of Health and Welfare and assesses medical negligence. The 
board can take disciplinary action (admonition or warning) against the person that has the 
responsibility for the fault that was reported.    The responsibility issue is solely on the 
Health Care sector, but nevertheless, the patient might have a strong interest in avoiding 
situations of misinformation etc. From the patients view, some of the mistakes that 
HSAN must take disciplinary actions against have had lethal consequences or caused 
more illness, suffering and even disablement which would be vitally important to avert. 
Not only patients, but also Health Care might also have an interest in such cooperation 
that could be included more seriously in the Patient Empowerment concept. Visualization 
and transparency of information processes, as well as (early) feedback from the patient 
within the process, would most probably prevent some of the complaints to HSAN and 
hopefully some tragedy caused by breakdowns in information processes and flow. For 
example, the Scenarios emphasize critical situations that most likely contain varying 
developments towards possible disasters. Probably, these could be avoided with 
Transparency in the processes behind patient treatment, not at least access to patient 
bound information from the patients view. This could additionally be done by an active 
cooperation in the process towards recovery and health. 

Also, Transparency in (the management of) information flow in health care should most 
likely strengthen the patient in his/her confidence to be active and empower him/her to 
cooperate. When information processes are invisible it is impossible to act because there 
is no obvious action to act upon. Therefore, using a system that reveal invisible 
information processes, and make health care actions visible to the patient, should 
probably be of importance for Patient Empowerment. The answers in the study indicated 
such a tendency. As initially was mentioned, another issue concerns the interpretability of 
online health information resources. It is earlier concluded that misinterpretations occur, 
that information overload is overpowering the patients energy to act and that a new kind 
of hypochondria has appeared; Cyberchondria. One of the physicians in the study 
accentuated the hazard of loosing relevant information in unessential “information noise” 
(Chapter 3.5). According to his/her concern, the difficulty in information system design 
should be to find a sufficient level of visualized information. Everything relevant must be 
visible without disappearing in information overload. This physician also stressed, maybe 
the most important reflection in the study, that information that is noise in one situation is 
maybe essential information in another. A kernel issue in systems design should be to 
visualize relevant situation specific information. Consequently, context must be clearly in 
focus; to be observed in any development phase of software engineering.

Information overload is not only jeopardizing treatment and work flows within health 
care; it is also opposing to the goal of Patient Empowerment. Much of the solution should 
be found in Transparency and interpretability of information processes, with respect to 
situation specific information. If the patient is exposed to information useful for action, 
and also is able to translate information into Information useful for knowledge 
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development, Patient Empowerment should have a reasonable chance to develop in the 
future. The responsibility is solely on the health information systems designers.  

6.1 Resolving the Empowerment Paradox 
with Empowerment Systems?

The definition of Patient Empowerment: “The increasing ability of patients to actively 
understand, participate in and influence their health status” [Degoulet et al in Nelson & 
Ball 2004] (Chapter 1.1) is, simultaneously, both demanding and challenging. Patients 
must be active, trying to not only understand (learn about) their diseases but also to be 
proactive in the situation of illness. Accordingly, they must try to participate in, as well as 
influence, the treatment and recovery. Consequently, in this thesis this demand is referred 
to as the Patient Empowerment Paradox (Chapter 2.2). The challenge is to resolve it by 
Empowerment Systems design.   

As earlier stated, patients are not always healthy enough to waste valuable energy on 
finding the right information (what is needed), at the right time (when it is needed), and at 
the right place (where and how it is needed). Furthermore, not every patient corresponds 
to the requirements of being capable enough for the task, not even without impaired 
health by illness. Consequently, Empowerment Systems should compensate for such 
deficiencies. The three scenarios (Chapter 3.4 and Appendix 2) exemplify three 
situations, for all of which Empowerment Systems could provide possible solutions. 
Without going into particulars about them, they can briefly be described as follows: 
Scenario on Patient Transmitted Information, Scenario on Invisible Information 
Structures and Scenario on Unconscious Need for Information. Each of the scenarios 
describes aspects of design (problematic situations) wherein context awareness in 
information systems design towards Empowerment systems is crucial. 

The figure (figure 54) depicts the relations between the patient and the Empowerment 
System, with reference to the scenarios. In Scenario 1, the patient uses the system to 
transmit information by means of information visualized by the system (scenario 2) that 
provides the patient with information that s/he did not know existed (scenario 3).
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Figure 54: Relations between patient and Empowerment system with reference to situations in the 
scenarios. 

In Chapter 5.2, the both figures (figure 49 and figure 50) elucidate the patient as an 
information transmitting human agent, which could be related to, not only based upon 
fundamental meaning of scenario 1, but also of scenario 2 and 3. The vision in figure 50 
is visionary and ideal; a preferred goal of the activity. In both instances (both figure 49 
and 50), the information transmitting patient is active, but active in two different roles 
and levels of action. Firstly, s/he is active without an Empowerment System and therefore 
only haphazardly active/passive. Secondly, s/he is active with such a system and 
consequently coordinated and in control. The trisecting aspect of design implies that the 
Empowerment System is providing interactivity, Transparency of critical information and 
coordination of agents and accordingly critical information (Chapter 5.2). The effects of 
the paradox within Patient Empowerment are most likely decreased by such a system, 
answering to the shortcomings caused by individual differences and frailty by illness.

Figure 55: MATRIX II: Matrix of Scenarios 

The Matrix II (figure 55) shows how the scenarios are related to the research questions. 
The first scenario, a situation in which the patient must take action, involves each of the 
research questions in design, as all aspects must be taken into consideration. The first 
question, Fundamental concepts and design principles supporting construction and 
assessments of Empowerment Systems, involves multiple concepts (figure 56). This is 
necessary for the design of a system capable to compensate for the paradox in Patient 
Empowerment and, therefore, it also is connected to all of the three scenarios. The second 
question, Principles supporting dialogues in Empowerment Systems, entails aspects of 



- 155 -

information transmission by means of dialogues and conversations, and therefore it is 
connected to scenario 1. In addition the third question, Principled approaches supporting 
transparency in dialogues in Empowerment Systems, also connects to each of the 
scenarios, with reference to the figures in chapter 5.2 (figure 49 and figure 50) and 
grounded in Matrix I (figure 56).

Figure 56: MATRIX I: Methods related to the research questions. 

In this thesis, the scenarios, in addition to the basic idea of the KIViC-model (Chapter 
4.1, Appendix 1) visualized by the Mockup (Appendix 3), have constituted the 
foundation for the study and the conclusions about any design aspect related to the 
research questions. Empowerment Systems are dependent on situations, as information is 
situation dependent and must be elicited from the overload to respond to the need in each 
situation. In agreement with the physician who in the study expressed “information, that 
is noise in one situation is maybe essential information in another”, this view put 
emphasis on information system designers to involve and bring out aspects of context in 
requirements elicitation phases. Again, Activity Centered Design should be most 
appropriate for this task with reference to the apprehension of the author.  

There are more aspects related to the design of Empowerment Systems to be taken into 
consideration, however not directly related to any of the research questions. Some of 
them will be elaborated in the following paragraphs, within the next sub chapter (6.2). 
The first aspect involves concerns of accessibility, followed by reflections on “being 
digital”, i.e. the modern human being, living in reflections of real world on the Internet, 
in “parallel worlds”,  and, in the not always constructive traces of that, restrain the effects 
of molests and harassments. Furthermore, a paradigm shift in health care is discussed, 
and in addition to that virtualization processes in this area. The community metaphor is 
problemized and, finally, security and trust concerns, connected to usability aspects, are 
elaborated.
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6.2 Other related questions of concern 

Accessibility
The Internet has provided historically unique possibilities to access unlimited amounts of 
information and to access other people’s minds and lives. But still, there is a concern 
about accessibility, worldwide. The digital divide is regarded as the gap between 
individuals with regular and effective access to digital technologies and individuals 
without. More precise, the digital divide refers to those who can benefit from the access, 
and those who don't. There is more than one way to view accessibility. But most 
deserving is to view it with the eyes of disabled people. The large amount of information 
is today hard to survey, even for highly educated people used to scan comprehensive 
information clusters. But worse; not everyone is able to use technology to access desired 
information and also, not everyone is able to interpret and use information. Consequently, 
some groups in real world are excluded from the digital information society. For 
example, there are people suffering from mental retardation and people that belong to a 
“grey-zone”; not mentally retarded, but suffering from severe cognitive disabilities 
(diagnosed by a result from an IQ-test spanning roundabout 70-85, where normal 
intelligence is set to 85-115), that seriously limit their ability to benefit from the 
information society. The amount of people expecting difficulties (according to disabling 
low levels in an IQ-score) to manage in the information society could be roughly 
expected to above 15%, that virtually is a large group. In addition to this, there are groups 
of people who are suffering from a variety of psychiatric diagnoses such as autism or 
psychoses. A number of these people, especially the people in the “grey-zone”, are not 
eligible to welfare services for disabled as their diagnoses are not valid for that kind of 
societal help. As they have severe difficulties to manage in everyday life, access to 
benefit from digital technologies is utopian.

Also, it must be taken into consideration that among patients, the elderly people represent 
a large group and among elderly citizens, there is a specific accessibility problem in the 
generation gap, addressing experience and practice in using information technology and 
the Internet. Furthermore, senility to a varying extent is a severe problem within this 
specific group. If the information accessibility for patients will alter the power balance in 
health care, what consequences will arise for those who are outside an “up-to-date” or 
normal life, not able to find a position in the patient empowerment concept? As a part of 
the paradox within the Empowerment movement; what unreasonable demands will be 
made for these people in the future, maybe through the development of ill-advised and 
rushed eHealth-technologies? In my opinion, eHealth design must carefully include every 
group of the population, not resulting in exclusion. This is also very much a political 
question, addressing questions of maintaining societal structures for guardian and 
guidance.

However, design will not be able to remedy every deficiency in the digital division, 
neither to resolve every aspect of the Patient Empowerment paradox. But for those whom 
it may concern, some negotiable solution might exist. Accordingly, the technology must 
be proactive to meet the needs from the users. The tools must be able to anticipate 
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information and knowledge needs and, again, offer a solution for interpretations. 
Therefore, the tools must be able to support communication, whether or not it is 
synchronous or asynchronous, and collaboration between individuals on varying levels of 
participation. In this matter, Agent Technology must be considered, as it has the power to 
match up to some crucial parts of the design requirements.  

However, it is essential to raise a warning against the e-Health paradigm: Computers and 
online health information systems should never be allowed to supersede other 
communicative methods in health care! There is still a digital divide, excluding relatively 
large groups of citizens in society, and therefore traditional channels to contact health 
care in and receive information from must remain open. Neither should computer 
artefacts supersede the personal face-to-face contact with the doctor. There are medical 
aspects behind this claim, as well as social. Furthermore, besides the digital divide, there 
are also pitfalls in being digital: the digital “e-ra” implies also “the hazard of being 
digital”.

The hazard of being digital  
The Internet is technically changing. Interactivity was one design conclusion from the 
study and “The Net” tends towards interactivity (Chapter 1.6). One way to express the 
development of the Internet is to bring in the concept World Wide Web and, due to the 
main features of this changing environment, add version numbers to it. Web 1.0, 2.0 and 
3.0 are concepts that used to group certain phenomena, even if they are not “web” 
(www). As earlier was explained, Second Life is sometimes referred to as Web 3.0. 
Second Life has the theme of user generated content and social networking and is a 
Virtual Community that, in contrast to most Virtual settings referred to as Web 2.0, is 
built on a 3D-engine. Second Life is both a game and a virtual world, providing vast 
possibilities to both economical profit and information exchange and learning. 
Educational institutions such as universities already use this application in courses and it 
should also be possible to use the technology for interaction towards Patient 
Empowerment goals. The KIViC-model should possibly be implemented partially in 3D. 
However, there are technical problems hindering an edifying communication. Returning 
to the example of Second Life, it is popular but still there are serious opinions of the 
functionality. The number of users74 has increased dramatically in the last year and is 
now more than 9 millions which noticeably slow down the performance of the system: 
obviously servers and system capacity have not kept pace with this rapid growth rate. 
Moreover, the 3D-engine used for the application is sometimes criticized due to 
deficiencies in the function of motions. For example, it occurs that the game development 
company Cryteks 3D engine CryENGINE275 is compared with the 3D-engine used for 
Second Life in online discussions, of advantage to the first-mentioned. Obviously, the 
system could be improved upon by implementation of more high performance 
technology. In addition, the application requires high system performance and high band 
with to run properly, which speak against equitable usability for patients. There are 
already a digital divide, also in Sweden, and therefore limited (or no) accessibility for 
groups of patients. Probably this problem will disappear over time, but in the writing 

74 http://secondlife.com/whatis/economy_stats.php 
75 Trailer showcasing CryENGINE2: http://www.fz.se/filmer/?id=291 
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moment the alternative is unrealistic. Today, Web 3.0 is still, on the whole, a visionary 
and partly utopian development of the Internet.

In many areas of life, the situation of being digital leads to vast possibilities. Mainly, this 
is positive. But there is a reverse of the medal. As mentioned digital divide exclude large 
groups of people globally. In health care, information system design must not bar out 
those groups that, due to economical or mental factors, do not have the possibility to 
access the Internet. Ethnographically informed ethnography must provide, or keep, 
channels for more traditional, no-digital, communication with health care 
contemporaneously with new health information systems. Otherwise, the effects of such 
system implementations can result in more evident gaps between citizens in relation to 
health. Moreover, there are problems also for those who live “second lives” on the 
Internet. One of those is threats to integrity and insufficient security of stored 
information. It is important to choose right types of channels to share information in. 
Harassments are frequent in virtual communities of certain types and system design must 
counteract such occurrences.

Harassments
The increased use of ICT in Health Care, in the area of eHealth, comprises an 
increasingly popularity in sharing experiences of illness on the Internet. The channels are 
multiform. An explosive phenomenon is Blogging (Chapter 1.6) which also has attracted 
many patients. As described earlier, a Blog (web log) has the form of a diary (written one 
day at a time and sometimes daily) which invites users to write about diverse topics, for 
example their diseases, open or anonymous. It is a channel to share knowledge, discuss 
recovery or changes for the worse, incidents or treatment or to relieve the pressure by 
expressing feelings of frustration, anguish or anger. This possibility is by several 
“bloggers” viewed as a sheet anchor for sanity. However, trust in Blogs as information 
providers is an awkward alternative. Blogs are user generated tools for information 
sharing activities but most often with no hallmark (signs of trust). For example, Fashion 
Blogs where Fashionistas76 recommend best choices of cloths, shoes and accessories, are 
sometimes veiled, and very efficient, advertising spaces, where the “blogger” is paid to 
speak positively of chosen products. This phenomenon could probably occur in medical 
Blogs as well. Moreover, the Internet is a complex system, user generated and with 
emergent behavior (use), continuously changing, developing and growing, yielding a 
good profit even for unscrupulous quackery. But in the field of medicine, frauds could be 
lethal.

Another problem occurring along with the increasing popularity of Blogging, as in many 
other digital social networking phenomena which are regarded as Virtual Communities, is 
harassments or abuse. In this area, not only insults but also death-threats77 occur. The 
author of the thesis has, during one of the additional participatory observation studies of 
Virtual Communities, been a witness to death-threats in Swedish Blog-community 
connected to one of the large evening papers. There has also been other kind of threats, 

76 A person who is an enthusiast for fashion. 
77 Example of a death-threat: http://climbtothestars.org/archives/2007/03/26/death-threats-in-the-
blogosphere 



- 159 -

against family members and of spreading lies of the Blogger to his/her employer when 
the identity has been revealed. What these threats have in common are that they have 
been delivered by anonymous users, not logged in and therefore with no or limited 
possibility for an investigator to trace them by IP-numbers etc. Also the moderators of the 
community have not acted against abuse and threats, not immediately or at all. The 
occurrences of death threats exist in most Blog communities and worldwide, but also in 
Blogs without (moderated) virtual community connections. One (rather famous) example 
is the threats against Kathy Sierra in her Blog “Creating Passionate Users”. Due to the 
death threats, occurring in March 2007, she cancelled her key note speech at the O'Reilly 
ETech78 conference in San Diego and declared in her Blog79 that “I have cancelled all 
speaking engagements. I am afraid to leave my yard, I will never feel the same. I will 
never be the same.”. Blogging is personal and much more focus is on the writer than in 
other virtual communities. A Blog is to be viewed as an avatar, representing the user in 
the Blog community. Some Blog communities have more clear community spirit and 
interaction between community members than other while other Blogs are stand-alone. 
Kathy Sierra has several ideas of how she will proceed with her work and besides some 
suggestions of excluding the Blog medium as a channel for her innovative work, she 
stated this as an alternative: 

“4) Turn THIS blog 80 into a real group blog... with a LOT of authors, and I would take more of an 
editorial role. That way, I represent only a small percentage and the hatred/anger/threats would be 
more distributed. Kind of a share-the-attacks approach ; ) More like 37 Signals81, less like Scoble82,
where all personal attacks are directed at him instead of The Blog.” 

Consequently, she will create a virtual community of (invited) bloggers to share her topic 
and attenuate the strength of attacks by spreading the focus for attention between 
members in a Blog community. This is a lead to the area of Health Care, which is highly 
emotional (Chapter 1.6) and sensitive to such attacks. Due to this reflection, it is not 
recommended that general non-topic Blog communities are used for interaction between 
patients and others. Virtual Communities for eHealth must be topical, and with strong 
emphasis on integrity and security. The Virtual Community for patients must be 
trustworthy [Rindebäck & Gustavsson 2005] in the sense that the user must know that no 
intruder with bad intentions can access information that can unmask the user identity and 
trace his/her permanent home address IRL etc. After a widespread abuse-wave from 
anonymous users, in the Blog-community on the evening paper earlier mentioned, there 
were a number of members that closed their Blogs and moved their virtual homes to 
Word Press83. The reason to this choice was that this system provides tools to view the 
IP-number of every commentator and “anonymous” comments are not possible to send. 
However, it is in some sense a duality in this reasoning. At the same time as all 
commentators IP-number are visible to the owner of the Blog, to protect the Blog-owner 
as anonymous comments is not possible to deliver, the Blog owner gets too much 
information if s/he, in turn, is not to trust. Perhaps, general Blogs and Blog communities 

78 http://conferences.oreillynet.com/et2007/ 
79 http://news.bbc.co.uk/1/hi/technology/6499095.stm and  http://headrush.typepad.com/  
80 http://headrush.typepad.com/ 
81 http://www.37signals.com/svn/ 
82 Another Blogger subjected to harassments: http://scobleizer.com/ 
83 http://wordpress.org/ 
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should be avoided if a patient is not convinced about his/her own ability to resist 
harassments and threats. Other forms of Virtual Communities should be designed 
especially for the purpose and with well thought-out system architectures. The KIViC 
model provides a bilateral participant perspective and should influence the system design. 
      

A paradigm shift in Health Care
Despite factors as the digital divide and deficiencies in security and secrecy, there is 
obviously a paradigm shift in progress in Health Care. ICT, and especially the Internet, 
have already changed workflows, diagnoses and treatment; to a great and considerable 
degree. Moreover, it has affected both patients and professionals and thoroughly changed 
Health Care. This is evident, not at least indicated in the study (Chapter 3.5) where a 
majority of the participants by means of the Internet experienced a changed relation to 
Health Care. One physician expressed the self evident nature of the Internet in health care 
workflows of today. S/he could not imagine work without access to online databases and 
other information handling services. Furthermore, there are completely new possibilities 
for diagnostics and treatment by techniques such as digital image processing, i.e. medical 
imaging. Medical technicians experience a new branch of the profession; a hybrid 
between the traditional and system developers/engineers. For traditional medical 
technicians the paradigm shift implies (increased and immediate) cooperation with 
information system technicians. Also telemedicine is an area within ICT, which has 
developed from in absentia health care (distant medicine) and embraces a spectrum of 
different techniques for medicine and care at distance. Consequently, the change in 
society by the increasing human practise of being digital, besides being in traditionally 
existence in real world, adds a new dimension to health care.  

The author has followed the development since the beginning of the eighties, and both 
from the perspective of the patients as well as from the professionals, the change is 
sweeping. It should be motivated to speak about a paradigm shift in health care: on the 
one hand, work practises have changed, and on the other, patients are in a different 
position towards Health Care. What it is all about is information, information handling 
and knowledge. As health information systems has been developed to process 
information handling tasks and network activities such as information retrieving tasks on 
the Internet and interaction in Virtual Communities have been added, not only the 
infrastructure of Health Care, but also the evident ownership of knowledge, is altered.

However, the core of the change is Information and Information System Design. Due to 
this, communication is crucial and the area of ICT in focus for further development 
towards Patient Empowerment. Much is left to do. In the study, there were indications of 
insufficient information flows between hospitals and between professionals and patients, 
and vice versa. This is interrupting action (patients and professionals) on which the 
treatment and sometimes prognosis is dependent. Obviously, breakdowns in information 
flow do not support progress in the health state. Sometimes, it is life threatening. 
Information System designers should be, based on ethnomethodologically informed 
ethnography, responsible for the structure and functionality of the future Health Care. 
Awareness of existing routines and how the system affects such routines is crucial in the 
process of virtualization. This is a post of great responsibility.
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Design by Criticism against Virtualization  
Along with the development of Health Care towards virtualization (Chapter 1.6), there 
are two perspectives that dominate the view. On the first hand, it is development of 
medical technology, integrating information systems for information handling and 
information processing matters. On the other hand, it is the impact of the Internet. Two 
polemical voices are raised in the matter of Virtualization. The one pole is “naive 
realism”, saying that physical reality is the only state that can afford direct experience, 
and the other is “network idealism” saying that networked computers are the salvation for 
society, highlighting only benefits of the development. The compromise in this polemic is 
the “virtual realism”, an in some sense ambivalent standpoint as it raises both advantages 
and disadvantages in virtualization [Ågren 1998, Heim 1998]. Another way of describing 
the two conflicting standpoints of virtualization has William J. Mitchell. He uses the 
words “digiphiles” and “digiphobes” and discusses both views in terms of “utopia” and 
“dystopia”, concluding that determinism will not offer the most creative alternatives for 
virtual development [Mitchell 2000]. Instead the action must be to design the future, not 
to predict it.    

Consequently, the careful study of criticism could most likely be valuable to how virtuali-
zation will develop. For example, in design of digital artefacts such as medical web ser-
vices or Virtual Communities for knowledge development, the experiences behind criti-
cism are valuable to incorporate to avoid annoying and expensive or even tragic or 
devastating consequences. Along with the digital revolution, we can observe a new infra-
structure in society, which is developing most randomly and occasionally. It is most 
important that developers of new technological systems are aware of the systems also as 
being complex social constructions [Mitchell 2000]. As initially was discussed in this 
chapter, the complexity and the social components will make it emergent. To design for 
emergent behaviour is hard, but it should not be completely impossible in terms of 
awareness of possible human user behaviour in the system. In addition to context 
awareness in work flow situations, this is another aspect that makes 
ethnomethodologically informed ethnography most important to involve in the design 
process. Activity centered design is crucial to this. However, as was mentioned above, 
the perfect system will never exist [Mellstrand 2007], but to avoid the worst is not 
utopian.

Sociotechnical and complex systems such as the Internet comprises interaction between 
agents. Agents are performing actions toward some goals of activities. Using Activity 
Theory, it should be possible to analyze, and more closely understand, such activity 
grounded behaviour between human agents on the Internet. Simply regarded, Virtual 
Communities are clusters of human agents in interaction, most often topical in its nature, 
focusing certain subject fields.      

The Undefined Community Metaphor?
Nevertheless, despite a frequent adoption, there have been arguments against the 
possibility of using the concept of community to describe social interaction in virtual 
interactive environments. Social interaction in computer mediated environments is 
without some fundamental factors that are needed to identify them as Communities. For 
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example, the word “Community” consists of two parts: Cum that means Together, and 
Munis that means Obligation. Critics’ claims that there are no obligations towards the 
other members within a virtual environment, therefore it can not be labelled as 
Community [Ågren 1998]. Nevertheless, even if it is claimed that anyone can leave a 
Virtual Community anytime, this is also, to some extent, true for real world communities. 
People move away and leave societal communities as well. Also, further referring to the 
aspect of obligations, there are specific rules valid for a specific virtual community and 
moderated by specifically chosen members or site owners. As mentioned above, 
harassments are violations of both personal integrity and Virtual Community rules. The 
member in a virtual setting has obligations both to other members and to the community 
itself. Contraventions of rules usually results in warnings or, in severe cases, exclusion. 
Evidently, this should protect a Virtual Community of patients and professionals which 
justifies the practice of the Community Metaphor in design. The definition is related to 
security and secrecy and in human agent societies on the Internet it must strongly involve 
strategies of security in design.

Security, Secrecy and Trust Concerns
Independently of the research questions in this thesis, security, secrecy and trust concerns 
are inevitable parts of every information system design. Therefore these aspects are 
mentioned, not at least in this discussion section. If there are trust concerns against 
security and secrecy, the system should not be usable for Patient Empowerment aims and 
therefore not be regarded as an Empowerment System.  

In the study, there were some reflections on this theme. For example, Security is not 
equivalent to Secrecy, but the concepts are relying upon each other. Without Security in a 
system, Secrecy is not possible to maintain. Furthermore, design must comprise aspects 
of both security and secrecy, not either-or. Many of the participants, and most of the 
physicians, in the study expressed reflections about the connection between Security and 
Secrecy, pointing at the interrelationship and the necessity of highlighting vulnerabilities 
in design, and therefore also exploits. One physician expressed a question in his/her 
answer; if there is a border between, on the one hand, Access/Security and, on the other 
hand, reasonable Integrity/Secrecy. The answer should be that access is crucial to how 
secrecy is maintained and that security must be added to any access task in the system, 
allowing only authorized users to obtain information, sensitive to patient integrity. As a 
suggestion, while access is secured by technologies of Security, Secrecy is secured by 
ethnomethodologically informed ethnography and Activity Centered Design.

Consequently, the separation of situation specific information from context, sensitive for 
integrity, should be identified and handled with special reference to security. Trust in a 
system is much dependent on how security is apprehended by its user. Concerns by users 
and stakeholders compel signs of trust to be implemented in the system, through whom 
the state of security is possibly assessed. These Trust Signs [Rindebäck 2007] should be 
the hallmark of the system, answering to security – and secrecy – in using the system.

The following chapter (7), the closure of this thesis, concerns the future work of the next 
thesis; the doctoral dissertation. The Patient Empowerment theme is diminished in favour 
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for e-Science and information handling with reference to medical technical equipment for 
diagnostics and treatment. Still, the focus on Transparency of critical information 
remains, however in this direction visualizing existing situation dependent information 
and potential synergy effects of such structures. 

6.3 Summary of Chapter 6 

In this chapter, aspects directly connected to the research questions and aspects indirectly 
related to design of Empowerment Systems are brought into discussion. Initially the 
Matrixes I and II (Chapter 2.6) were assessed and put in coherence with design principles 
elaborated in the thesis. In continuation of this, aspects important to consider in eHealth 
design were problemized and discussed.  
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Chapter 7.

Future Work 

This thesis is the foundation for the further and future work of its author. Consequently, 
the future doctoral dissertation will be written with reference to the work accomplished, 
but with a turn to the professional and to the area of e-Science. However, Empowerment 
Systems are a suitable ground for further development as they are bilateral in usability. 
They are tools for cooperative work towards common goals of activities in health care, 
expected by the author to promote both efficiency in care and empowerment of patients. 
The continuing work will revolve around this focus, more closely directed to aspects of 
information elicitation and synergy of information derived from future systems for 
medical information handling. The combination of information from varying systems 
should result in some kind of impact on health, in some cases supported by simulation in 
systems (AI).  

7.1 E- Science in e- Health

Health Care is built on the foundation of Information. Consequently, information system 
design in this area is crucial for the future development, both from a medical and an 
economical point of view. It should be significant in eHealth development to provide 
access to and visualize momentous information and structures, that before was hidden. 
Accordingly, one of the main questions to ascertain should be whether Patient 
Empowerment is supported by Transparency aspects on information flow in health care, 
as well as Transparency aspects on eHealth systems design. Moreover, the Trisecting 
Aspect on Design (Chapter 5.2) is a design challenge to further assess in coherence with 
design of eHealth applications such as information systems for medical enlightenment. 
This would constitute a starting point for future in-depth investigations on visibility of 
information and Transparency in eHealth design. E-Science, with reference to medical 
technical equipment for diagnostics and treatment, is intriguing. With a focus on 
Transparency of critical information, but in this direction visualizing existing situation 
dependent information and utilize potential synergy effects of such structures, this 
domain seems to be decisive in information system development for health care. To 
strengthen this reasoning, it should be considered that one of the major challenges in 
Medical Technology of today is Medical Instrument Data Systems (MIDS), invoking new 
professions into the area.

The area of e-Science is revolving around the idea of the supercomputer. One occurrence 
rather well-known for some groups is the SETI-project SETI@home (SETI=Search for 
Extraterrestrial Intelligence), using BOINC (Berkeley Open Infrastructure for Network 
Computing), for the donation of idle computer time in private homes to science projects. 
Furthermore, e-Science must be as close to Collective Intelligence as imaginable, as well 
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as close to the comprehensive idea of the Oracle Machine of Alan Turing (Chapter 1.4). 
If a Human/Software Multi Agent System (HS-MAS) (Chapter 4.1) is considered as an 
instance of the Oracle machine, it is also connected to aspects from the area of e-Science. 
The borders of a complex system, such as HS-MAS, are vague (Chapter 1.2) and 
sometimes the context is part of the system. The KIViC-model (Chapter 4.1) describes 
such an overlapped and integrated view on system entities and borders, in which the users 
are also agents for information transfer in the system. This role is probably 
underestimated in system development as users most often is viewed as they are outside 
the borders of the system, using it. However, emergent behaviour is sometimes behaviour 
of the users, being agents and part of the system. The relation to e-Science is the 
coupling.

Conclusively, the further work of the forthcoming doctoral thesis will revolve around the 
e-Science theme, with a turn of focus towards the professional area of health care.  Future 
work on systems design for information visualization (in the medical area such as remote 
diagnostics, and patient monitoring wireless at home), is important. Health care develops 
in the direction towards integrated systems, which brings a number of questions to 
elaborate, not at least questions of security. However, research about information synergy 
by means of joint efforts in the scientific area should be most intriguing to focus.  

7.2 Summary of Chapter 7

When turning the perspective from Patient Empowerment towards a professional view of 
Health Care, there are some intriguing aspects on information handling issues to 
elaborate on. The area of eHealth will further on be reflected in the possibilities of e-
Science, an interesting combination for further work on systems design for information 
visualization. Health Care develops in the direction towards integrated systems, 
wherefore questions of security must be considered, but in the present situation, the field 
of interest that the author of this thesis will focus on in the forthcoming doctoral 
dissertation is visualization of critical information structures for diagnoses and treatment. 
However, especially research about technology for information synergy should be most 
intriguing to focus on.



- 167 -

Chapter 8.

References

Als Adrian, Greenidge Charles (2003) The Waterfall Model (January 2007: 
http://scitec.uwichill.edu.bb/cmp/online/cs22l/waterfall_model.htm) 

Backus, John (1977) Can Programming Be Liberated From the von Neumann Style?
ACM Turing Award Lecture
(February 2007) http://www.stanford.edu/class/cs242/readings/backus.pdf

Bar-Ilan, J.  (2004) An outsider's view on "topic-oriented blogging" International World 
Wide Web Conference archive Proceedings of the 13th international World Wide Web 
conference on Alternate track, SESSION: Web of communities Pages: 28 – 34,   ACM 
Press

Berti G et al (2003) Medical Simulation Services via the Grid In Proceedings of the 
HealthGRID 2003 conference 

Barwise J. and Perry J. (1983) Situations and Attitudes Cambridge, MA: MIT Press. 

Bertalanffy, Ludwig Von (1968) General System Theory: Foundations, Development, 
Applications, Revised edition 1976, Pulisher george braziller 

Blood, Rebecca (2004) How blogging software reshapes the online community 
Communications of the ACM archive, Volume 47 ,  Issue 12  (December 2004) 
SPECIAL ISSUE: The blogosphere Pages: 53 – 55, ACM Press   New York, NY, USA

Bolter, J D. & Gromala D. (2003) Windows and Mirrors – Interaction Design, Digital Art 
and the Myth of Transparency The MIT Press, Cambridge, Massachusetts.

Bostrom, N (2003) Are you living in a computer simulation? Published in Philosophical 
Quarterly (2003) Vol. 53, No. 211, pp. 243-255. (First version: 2001) 

Brandt, Patrik (2007) Information in Use – Aspects of Information Quality in Workflows
Doctoral Dissertation Series No. 2007:04, Blekinge Institute of Technology, Sweden.

Bratman, Michael (1987) Intention, Plans, and Practical Reason Harvard Univ Press, 
Cambridge, MA.   

Brooks R A., Stein L A (1993) Building Brains for Bodies A.I. Memo No. 1439 August, 
1993 (February 2007) http://groups.csail.mit.edu/lbr/hrg/1993/AIM-1439.pdf 



- 168 -

Bryant S, Forte A & Bruckman A. (2005) Becoming Wikipedian: Transformation of 
participation in a collaborative online encyclopedia, Proceedings of GROUP 
International Conference on Supporting Group Work, 2005. 

Burke Jason, Kirk Andrea (2001) Ethnographic Methods (january 2007; 
http://www.otal.umd.edu/hci-rm/ethno.html)  

Button G, Dourish P (1996) Technomethodology: Paradoxes and Possibilities 
Conference on Human Factors in Computing Systems. Proceedings of the SIGCHI 
conference on Human factors in computing systems: common ground 

Button G., Dourish P.  (1998) On Technomethodology: Foundational Relationships 
between Ethnomethodology and System Design 
http://citeseer.ist.psu.edu/dourish98technomethodology.html   

Buxton, William (2005) Ethnography and Usability: Where’s the Glue A commentary 
on: Siegel David, Dray Susan (2005) Avoiding the Next Schism: Ethnography and 
Usability Interactions – New Visions of Human-Computer Interaction Volume XII.2 
March + April 2005 ACM Interactions Magazine 12(5) September + October 8-9 2005 

Cole, Michael (1996) Cultural Psychology – A Once and Future Discipline The Belknap 
Press of Harvard University Press 

Cooper S. Barry (2004) The Incomputable Alan Turing. Lecture in Turing 2004: A 
celebration of his life and achievements. British Logic Colloquium and the British 
Society for the History of Mathematics. 
(February 2007) http://www.amsta.leeds.ac.uk/~pmt6sbc/preprints/turing. 

Crabtree, Andy (1998) Ethnography in Participatory Design Participatory Design 
Conference (May 2007) http://citeseer.ist.psu.edu/424764.html

Crabtree Andy, Nichols David M., O’Brien Jon,  Rouncefield Mark, Twidale Michael B 
(2000) Ethnomethodologically informed ethnography and information system design
Journal of the American Society for Information Science Volume 51 ,  Issue 7 Pages: 666 
- 682   John Wiley & Sons, Inc.   New York, NY, USA  

Crabtree Andy (2004) Taking technomethodology seriously: hybrid change in the 
ethnomethodology-design relationship European Journal of Information Systems Volume 
13 ,  Issue 3  (September 2004) Special issue: "Interpretive" approaches to information 
systems and computing Macmillan Press Ltd.   Basingstoke, UK, UK  

Degoulet P, Fieschi M, Jaulent M-C, Ménard J (2004) Patient Empowerment, 
Cybermedicine, and Citizen Education in  Nelson R, Ball M J (2004) Consumer 
Informatics – Applications and Stategies in Cyber Health Care Health Informatics Series 
Springer-Verlag, New York, Inc



- 169 -

Denning, Peter J (2006) The Profession of IT – Infoglut Communications of the ACM, 
july 2006, vol. 49, No.7 

Devlin, Keith (1991). Logic and Information Cambridge, U.K.: Cambridge University  
Press.

Devlin K, Rosenberg D (1996) Language at Work – Analyzing Communication 
Breakdown in the Workplace to Inform Systems Design CSLI Publications

Devlin, Keith (2001) InfoSense – Turning Information into Knowledge W.H. Freeman 
and Company, New York  

Devlin, Keith (2006_a) Situation Theory and the Situation-Theoretic Approach to 
Information. PART 1: OVERVIEW. and PART 2: TECHNICAL DEVELOPMENT.
Lecture Notes in Computer Science at Münchenwiler Workshop on Information Theories 
Theoretical Computer Science Research Group
(December 2006) http://diuf.unifr.ch/tcs/researchSeminars/muenchenwiler06-I/index.php 

Devlin, Keith (2006_b) Situation Theory and Situation Semantics (December 2006 
http://www.stanford.edu/~kdevlin/HHL_SituationTheory.pdf)

Dignum, Frank (2000) Issues in Agent Communication The Agents-in-Melbourne group. 
Slides, from a meeting in year 2000.  
(April 2007) http://www.agents.org.au/#2000 

Dreyfus, Hubert L. (1965) Why computers must have bodies in order to be intelligent,
Rev. Metaphysics, vol. 21, pp. 13-32. 

Dreyfus, Hubert L. (1974) Artificial Intelligence Annals of the American Academy of 
Political and Social Science, Vol. 412, The Information Revolution (Mar., 1974), pp. 21-
33

Dreyfus, Hubert L. (1992), What Computers Still Can´t Do: A Critique of Artificial 
Reason, revised edition of What Computers Can't Do (1972), Cambridge, MA: MIT 
Press.

Dretske, Fred (1981) Knowledge and the Flow of Information, MIT Press 

Dumke R.R., Koeppe R., Wille C. (2001) Software Agent Measurement and Self-
Measuring Agent-Based Systems (April 2007) 
http://ivs.cs.uni-magdeburg.de/sw-eng/agruppe/forschung/paper/agents.pdf

Engeström, Y. (1987). Learning by expanding: An activity-theoretical approach to 
developmental research. Helsinki: Orienta-Konsultit. 



- 170 -

Eriksén, Sara (2002) Designing for accountability ACM International Conference 
Proceeding Series; Vol. 31 Proceedings of the second Nordic conference on Human-
computer interaction Aarhus, Denmark SESSION: Papers Pages: 177 - 186   ACM Press
New York, NY, USA

Eriksén, S (2005) Transparency; course for  PhD-students held at Blekinge Institute 
of Technology, Ronnebt, Sweden. 

Eysenbach G (2001) What is eHealth? Journal of Medical Internet Research 
2001;3(2):e20
(August 2005) http://www.jmir.org/2001/2/e20/ 

Eysenck, Michael W. (1993) Principles of Cognitive Psychology Lawrence Erlbaum 
Associates, Publishers 

Flood Stephen (2006) Turing Machines, Oracle Turing Machines, and the Turing 
Hierarchy VIGRE2006, Department of Mathematics, University of Chicago 
(February 2007)
http://www.math.uchicago.edu/~may/VIGRE/VIGRE2006/PAPERS/Flood.pdf

Foster Ian, Jennings Nicholas R., Kesselman Carl (2004) Brain Meets Brawn: Why Grid 
and Agents Need Each Other AAMAS'04, July 19-23, 2004, New York, USA. ACM

Franklin Stan, Graesser Art (1996) Is it an Agent, or just a Program?: A Taxonomy for 
Autonomous Agents Proceedings of the Third International Workshop on Agent Theories, 
Architectures, and Languages, Springer-Verlag,. 

Garfinkel Harold (1967) Studies in Ethnomethodology, Englewood Cliffs, NJ: Prentice-
Hall.

Gessler N (2005) ALiCE - Artificial Life, Culture and Evolution Guest Lecture at BTH, 
Ronneby

Graham-Rowe Duncan (2005) IQ test for AI devices gets experts thinking
NewScientist.com news service  
(February 2007) http://www.newscientist.com/article.ns?id=dn7842 

Greenberg Saul (2007) Human Computer Interaction I: Principles and Design CPSC 481 
(January 2007)
http://pages.cpsc.ucalgary.ca/~saul/hci_topics/pdf_files/introduction_481.pdf

Griffin, Morgan R (2002) Internet Makes Hypochondria Worse The WebMD Health 
Feature Archive (May 2007) http://www.webmd.com/balance/features/internet-makes-
hypochondria-worse



- 171 -

Gruber, Thomas R. (1993) Towards Principles for the Design of Ontologies used for 
Knowledge Sharing. Paper, Presented at the International Workshop on Formal Ontology. 

Grudin, Jonathan (1990) The computer reaches out: the historical continuity of interface 
design Conference on Human Factors in Computing Systems Proceedings of the SIGCHI 
conference on Human factors in computing systems: Empowering people  
ACM Press   New York, NY, USA  

Guba, E.G. (1981) Criteria for assessing the trustworthiness of naturalistic inquiries 
Educational Communication and Technology Journal 29:75-92 

Gustavsson Rune, Lundberg Jenny, Rindebäck Christer, Ådahl Kerstin (2007) Functional
versus non-functional requirements considered harmful Paper, accepted to SERP´07 
(WORLDCOMP´07)

Heylighen F, Joslyn C, Turchin V (1999) What are Cybernetics and Systems Science? 
(Sept 2006 http://134.184.131.111/CYBSWHAT.html) 

Hodges, Andrew (2005) Turing : entry for the Routledge Encyclopaedia of The Philoso-
phy of Science
(February 2007) http://www.turing.org.uk/publications/routledge.html 

Hoffman H.G., Richards T., Coda B., Richards A., Sharar s., (2003) The Illusion of 
Presence in Immersive Virtual Reality during an fMRI Brain Scan
CYBERPSYCHOLOGY & BEHAVIOR Volume 6, Number 2, 2003 

Hoitzblatt Karen, Beyer Hugh (1997) Contextual Design: Using Customer Work Models 
to Drive Systems Design Tutorials. CHI´97 

Huibers T. W. C., Lalmas M., van Rijsbergen C. J. (1996) Information retrieval and 
situation theory ACM SIGIR Forum Volume 30 ,  Issue 1  (April 1996) Pages: 11 - 
25  ACM Press   New York, NY, USA  

Johannsen N, Kensing F (2005) Empowerment reconsidered Proceedings of the 4th 
decennial conference on Critical computing: between sense and sensibility table of 
contents, Aarhus, Denmark. ACM Press. 

Johnson, Richard (2005) A genius explains Interview by Richard Johnson, Saturday 
February 12, 2005, The Guardian 
http://www.guardian.co.uk/weekend/story/0,,1409903,00.html#article_continue

Kaptelinin, V. (1996). Activity Theory: Implications for human-computer interaction. In 
B. Nardi, (ed), Context and Consciousness: Activity theory and human-computer 
interaction. Cambridge, MA: MIT Press.  



- 172 -

Kaptelinin V, Nardi B (2007) Postcognitivist Theories in Interaction Design Chapter 9 in 
Acting with Technology: Activity Theory and Interaction Design. MIT Press, excerpts in 
First Monday (May 2007)
http://www.firstmonday.org/issues/issue12_4/kaptelinin/chapter9.html 

Keselman A, Tse T, Browne A et al. (2007) Assessing Consumer Health Vocabulary 
Familiarity: An Exploratory Study Journal of Medical Internet Research (JMIR) Open 
Access Journal (August 2007) http://www.jmir.org/2007/1/e5 

Kuutti, K. (1996) Activity theory as a potential framework for human-computer 
interaction research In Nardi, B., editor, Context and Consciousness: Activity Theory 
and Human- Computer Interaction, MIT Press: Cambridge, MA, 1996, 

Lave J & Wenger E (1991) Situated Learning: Legitimate Peripheral Participation Cam-
bridge University Press 

Lincoln Y, Guba E (1985) Naturalistic Inquiry Newbury Park, CA: Sage Publications. 

Martin, D., Sommerville, I., (2005), Ethnography and the Social Structure of Work in 
Structuring Computer-based Systems for Dependability Jones, C., Gacek, C., Besnard, 
D., (eds), London: Springer, [Book chapter 9] 

Mason B (2001) Issues in Virtual Ethnography Cardiff University and Memorial 
University of Newfoundland Published in: Ethnographic Studies in Real and Virtual 
Environments: Inhabited Information Spaces and Connected Communities. Ed. K.

Mellstrand, Per (2007) Informed System Protection Doctoral Dissertation Series No. 
2007:10, Ronneby. Blekinge Institute of Technology, Sweden. 

Minsky, Marvin (1982) Why People Think Computers Can´t in AI Magazine, vol. 3 no. 4, 
Fall 1982; Technology Review, Nov/Dec 1983; Computer Culture,(Donnelly, Ed.) 
Associated Univ. Presses, Cranbury NJ, (February 2007) 
 http://web.media.mit.edu/~minsky/papers/ComputersCantThink.txt  

Minsky Marvin (2000) The emotion machine (invited speech): from pain to suffering 
International Conference on Intelligent User Interfaces, Proceedings of the 5th 
international conference on Intelligent user interfaces New Orleans, Louisiana, United 
States, Pages: 187 - 193   MIT, Cambridge MA, ACM Press   New York, NY, USA

Nardi B, O´Day VL (1999) Information Ecologies: Using Technology with heart MIT 
Press

Negroponte, Nicholas (1995) Being Digital Vintage Books 



- 173 -

Nelson R, Ball M J (2004) Consumer Informatics – Applications and Stategies in Cyber 
Health Care Health Informatics Series Springer-Verlag, New York, Inc  

von Neumann, J. (1945) First Draft of a Report on the EDVAC. Classified report on the 
ENIAC project. Contract No. W-670-ORD-4926. 

Nishida, K (1970), Fundamental Problems of Philosophy:The world of Action and the 
Dialectical World (Tokyo: Sophia University, 1970)

Nishida, K (1990) An inquiry into the Good, translated by M.abe and C.ives (new Haven, 
CT: Yale University Press, 1990)

Nonaka I, Konno N (1998) The Concept of “Ba”: Building a foundation for Knowledge 
Creation California Management Review, Vol 40 NO: 3, (April 2007)
http://home.business.utah.edu/actme/7410/Nonaka%201998.pdf 

Nonaka, Ikujiro and Takeuchi, Hirotaka (1995). The Knowledge Creating Company. New 
York: Oxford University Press. 

Oppy Graham, Dowe David (2005) The Turing Test Stanford Encyclopedia of 
Philosophy (April 2007) http://plato.stanford.edu/entries/turing-test/

O'Reilly, Tim  (2005) What Is Web 2.0 - Design Patterns and Business Models for the 
Next Generation of Software (April 2007)
http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-
20.html?page=1  

Oskarsson, Östen (1994) Programutveckling i liten skala – en praktisk handbok.
Studentlitteratur AB. 

Pagliari C, Sloan D, Gregor P, Sullivan F, Detmer D, Kahan JP, Oortwijn W, 
MacGillivray S (2005) What Is eHealth (4): A Scoping Exercise to Map the Field Journal
of Medical Internet Research 2005;7(1):e9 (April 2007) http://www.jmir.org/2005/1/e9

Pinheiro F.A.C & Lopez I.D. (2002) Writing Use Cases Modelled with Situation Theory
Proceedings of  5th. International Workshop on Requirements Engineering (WER'02) 
November, 11-12, 2002. (June 2007)  
http://www.inf.puc-rio.br/wer02/zip/Writing_use_cases(3).pdf 

Polanyi, K. (1967) The Tacit Dimension. Routledge and Kegan Paul, London. 

Rao Anand S., Geogeff Michael P. (1995) BDI-Agents: From Theory to Practise Procee-
dings of the First International Conference on Multi Agent Systems (ICMAS-95) June 
1995.
(April 2007) http://www.cs.umbc.edu/agents/introduction/rao.ps



- 174 -

Renninger K.A., Shumar W (2002) Building Virtual Communities – Learning and 
Change in Cyberspace Cambridge University Press 

Rheingold, Howard (1992) A Slice of Life in My Virtual Community (May 2007) 
http://www.fiu.edu/~mizrachs/virt-comm.html 

Rheingold, Howard (1993) The Virtual Community – Homesteading on the Electronic 
Frontier Addison-Wesley Publishing Company  

Rindebäck C. & Gustavsson R. (2005) Why Trust is Hard – Challenges in e-Mediated 
Services LNAI, Springer Verlag 

Rindebäck, Christer (2007) Designing and maintaining trustworthy online services. BTH 
licentiate dissertation series No. 2007:08, School of Engineering, Blekinge Institute of 
Technology, ISSN: 1650-2140. 

Schlangen David, Stede Manfred, Paslaru Bontas Elena [2004] Feeding OWL: Extracting 
and Representing the Content of Pathology Reports, RDF/RDFS and OWL in Language 
Technology: 4th Workshop on NLP and XML (NLPXML-04) (April 2007) 
http://citeseer.ist.psu.edu/634295.html

Schreiber G, Akkermans H, et al. (2001) Knowledge Engineering and Management – The 
CommonKADS Methodology. The MIT Press. 

Searle, John. R. (1980) Minds, brains, and programs. Behavioral and Brain Sciences 3 
(3): 417-457 (April 2007)
http://instruct1.cit.cornell.edu/courses/psych102-summer2003/readings/mbp.pdf 

Shimizu, H (1995) Ba-Principle: New Logic for the Real-time Emergence of Information 
Holonics, 5/1 (1995):67-69 

Siegel David, Dray Susan (2005) Avoiding the Next Schism: Ethnography and Usability 
Interactions – New Visions of Human-Computer Interaction Volume XII.2 March + 
April 2005 ACM 

Suchman, L. (1987) Plans and Situated Actions – The Problem of Human Machine 
Communication. Cambridge University Press 

Tan J (2005) EHealth Care Information Systems – An Introduction for Students and Pro-
fessionals Jossey-Bass 

Tanimoto S (2004) Transparent Interfaces: Model and Methods The paper presented at 
the workshop on Invisible and Transparent Interfaces, ITI 2004.  
(http://faculty.washington.edu/tanimoto/iti/tanimoto.pdf)



- 175 -

Trochim William M.K. (2006) Research Methods Knowledge Base 
http://www.socialresearchmethods.net/kb/index.php 

Turing, A. M. (1936) On computational numbers, with an application to the 
entscheidungsproblem. Proc. London Math. Soc. Ser 2, Vol. 43 N. 2198, pp 544 – 546. 

Turing, A.M. (1950) Computing Machinery and Intelligence. (February 2007 
http://cogprints.org/499/00/turing.html) 

Turing A. M. (1954) Solvable and Unsolvable Problems. Penguin Science News 31, 7–
23.

Turoff, Murray (1997) Virtuality Communications of the ACM archive Volume 40 ,  
Issue 9 (September 1997) Pages: 38 - 43   ACM Press   New York, NY, USA

Vygotsky, Lev S. (1978) Mind in society, Edited by Michael Cole, Vera John-Steiner, 
Sylvia Scribner, Ellen Souberman. Harvard University Press; 14th edition (March 7, 
1978)

Wartofsky M. W. (1973) Perception, Representation, and the Forms of Action: Towards 
an Historical Epistemology (1973) in Models: Representation of the Scientific 
Understanding. Boston Studies in the Philosophy of Science New York, N.Y.  
1979, vol. 48, pp. 188-210 

Wegner, Peter (1997) Why interaction is more powerful than algorithms  ACM Press   
New York, NY, USA

Wenger, E (1999) Communities of Practice: Learning, Meaning, and Identity Cambridge 
University Press 

Williamson B., Miller L (2003) The semantic web - A touch of intelligence for the 
internet? Guardian Unlimited, Saturday June 21, 2003  
(March 2007) http://education.guardian.co.uk/elearning/story/0,10577,981948,00.html  

Winograd Terry (1996) Bringing Design to Software Addison-Wesley 

Winograd T., Flores F. (1986). Understanding Computers and Cognition Addison-
Wesley 

Wooldridge, Michael (2000) Reasoning About Rational Agents The MIT Press, 
Massachusetts Institute of Technology 

Wooldridge Michael (2002) An Introduction to MultiAgent Systems Wiley 

Zhuge, Hai (2005) Exploring an epidemic in an e-science environment Communications 
of the ACM Volume 48, Number 9 (2005), Pages 109-114



- 176 -

Ådahl, K. (2003) Active Care Recipients - Medical Virtual Communities Supporting 
Learning Among Laymen And Pros. Paper accepted to the IRIS26 Conference 2003

Ågren, Per-Olof (1998) Om Kritiken mot Virtualisering. Human IT. Tidskrift för studier 
av IT ur ett Humanvetenskapligt Perspektiv. 4/1998 (April 2007) 
http://www.hb.se/bhs/ith/4-98/p-oaa.htm 

Äldrevårdsutredningen Sammanhållen hemvård (SOU 2004:68) Äldrevårdsutredningens
betänkande Sammanhållen hemvård överlämnades till Socialdepartementet i juni 2004. 

Östlund, Louise (2007) Information in Use – In- and Outsourcing aspects of Digital 
Services Doctoral Dissertation Series No. 2007:05, Blekinge Institute of Technology, 
Sweden.



- 177 -

“In the middle of difficulty lies opportunity.” 

Albert Einstein 



- 178 -



- 179 -

Part 2 



- 180 -



- 181 -

Revised Paper

IRIS29 Conference 2007 Helsingör 

Validation of Transparency in e-Health – 
Turning Information Visible Through 

Design



- 182 -



- 183 -

Validation of Transparency in e-Health – 
Turning Information Visible

Through Design 
Kerstin Ådahl 

Blekinge Institute of Technology 

kerstin.adahl@bth.se 

Abstract. This paper presents a proposal, a Model, Knowledgeable Intersection of Virtual Communities 
(KIViC), for the development of (online) Health Information Systems, grounded in the concept of Patient 
Empowerment (PE). In this proposal, Transparency in design is a crucial point to evaluate. In this special 
meaning, transparency is about turning information visible by means of design. The model, and an 
imaginary implementation in the shape of a “mock-up”, is used in a study, performed 2006, to evaluate the 
usability of an empowering information system for health care. From the study, it is possible to conclude 
that there exists a tendency is towards a desire for openness and visibility of information and information 
flow in health care. Advantages and disadvantages with the (e-health and transparency) approach are finally 
discussed. 

Introduction
The most significant trend in Health Care of today is Patient Empowerment (PE). The 
Active Patient (Ådahl 2003; Degoulet et al 2004 in Nelson & Ball 2004), as a cooperator 
in opposition to an inactive receiver of care, has spontaneously arisen as a concept during 
the last decades, growing stronger by the entrance of the Internet open for common 
people. This phenomenon was first identified by Dr. Thomas Ferguson who later, in a 
conference 1993, Consumer Health Informatics; Bringing the Patient into the Loop,
coined the expression “Consumer Health Informatics” in computer science, comprising 
IT systems specifically designed for patients (Nelson & Ball 2004).
     But old routines in Health Care are still not always fit to accomplish these new 
actions. Literally spoken patients are, by old routines and a remaining lack of suitable 
artifacts for new information structures (Tan 2005), forced into being patient. For 
example, some of the information flow in health care is invisible from the patients view, 
and to some extent also from professional health care providers view. Visibility into the 
flow of information, in health care structures and systems, should possibly increase 
patients’ ability to obtain PE: A patient that knows what is happening also often knows 
when to act and how. 

     Anyhow, the former passivity of patients is connected to questions about 
responsibility in Health Care as well as questions of traditional ownership of knowledge. 
A professional worker in Health Care can not delegate tasks and responsibility to the 
patient. Nevertheless, it is fully conceivable to cooperate with the patient to agree on a 
treatment. The future Physician is becoming rather a “teach support” than an authority for 
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the patient (Nelson & Ball 2004). However, even if it is realistic to overcome some of the 
obstacles, the development of digital health care systems does not keep pace with the new 
direction in Health Care in a satisfactory way (Sands & Halamka in Nelson & Ball 2004).

Consequently, referring to some preliminary results from the study presented below, 
patients do have difficulties in being as active as they want in order to be kept informed 
about their illness or health status, towards self-initiated action. Hence, and as the main 
research problem for this paper, it should be of most importance to make information, 
information processes and information flow in health care more evident to the user of e-
Health information systems. Perceptible information processes are especially important in 
situations when patients, at the time, do not directly communicate with treating units 
inside health care institutions. Being a patient is not a static state. For example, a patient 
may be in hospital, an outpatient, waiting for answers and information about medical 
examinations, or living with chronic diseases. In most of these states, the patient should 
be informed about his/her status and actions taken by health care.

Furthermore, information as a concept is not simple. It must be understood (Devlin 
2001), and used more carefully, in order not to cause information disasters: That is, for 
example, mistreatment derived from misunderstandings, that will adventure the prognosis 
of illness. Therefore, the information should be interpreted and visible, as must the 
information process itself. Transparency in health Care structures will promote this 
understanding, but also transparency in the systems, providing this information.  

In this paper, a scenario, cut out from a real case, will enlighten the problem with 
invisible information structures in health care. A solution is suggested in the shape of an 
implementation (mock-up) of a model: Knowledgeable Intersection of Virtual 
Communities (KIViC) which is used in a study on information and which will highlight 
an aspect of validation of invisible information flows. The study (ongoing at the time this 
paper is written), grounded in the model, will in part bring out some issues of validation 
connected to transparency issues. Furthermore, information, as a unit of understanding 
and knowledge, will be analyzed with reference to the notation and terminology of 
Situation Theory (Barwise & Perry 1999; Devlin 2001) to clarify its role in transparent 
information processes and systems. 

An e-Health Paradigm Shift in Health Care 

Patient Empowerment and Health Information Systems 

In the last decades a new movement has developed among health care consumers and 
health care providers worldwide. From being a patient in a passive position, roles are 
changing towards patient activity and responsibility and the physicians’ roles are 
changing from authority to supervisor (Nelson & Ball 2004). Patient Empowerment (PE) 
is the concept emerging from this progress, which can be defined as “the increasing 
ability of patients to actively understand, participate in, and influence their health status” 
(Bruegel 1998; Degoulet et al 2004 in Nelson & Ball 2004). Moreover, empowerment 
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embraces to “providing on-line users of e-Health systems, including e-consumers and 
other major e-stakeholders, with self-directed education, allowing them to participate 
actively in the decisions that affect them and their health” (Tan 2005).  
     With the Empowerment paradigm, new demands on functionality will be made by 
patients for the design of future Health Information Systems (HIS). This might be to 
make these systems more collaborative; i.e. interactive and communicative, which, more 
close to reality, will match the nature of health care work (Johannsen & Kensing 2005). 
The Internet has radically contributed to the empowerment of health care consumers in 
the last decade. But nevertheless, there is much more to wish for in HIS-design, as well 
as the development of online applications and services for e-Healthcare. Joseph Tan 
claims that Integration is crucial in future e-Health development (Tan 2005). He states 
that we are inside a paradigm shift as e-Health is developing, and to keep pace with the 
development, there must be a radical change of HIS in the future. Knowledge is power 
and towards knowledge development for Empowerment, “creation of integral e-health 
knowledge and dispensing system and an integration of intelligent agents among humans 
and machines” must be executed (Ibid). Integration is, according to Tan, a key to the 
creation of a practical solution for e-consumers, in which various subcomponents of e-
health care is brought together. Such subcomponents could be stakeholders; hardware, 
software, and interface technology; and processes, tasks, and work designs. Integration 
needs to be achieved from several perspectives; for example, integration between or 
among e-stakeholders, integration of e-technologies and integration of e-health processes 
and services.

The Nature of Information 

Situation Theory 

In this paper, Keith Devlins version of situation theory will be used, in the way he 
interpret Information, to clarify what Information really is. He uses an equation to explain 
the components of the word “information”, which he simply calls the “information 
equation” (Devlin 2001): 

Information = Representation + Constraint (Procedure for encoding/decoding)

Information with meaning to an interpreter is written “Information” with a big “I” 
(capital letter). Data, that is representations, is written “information with a little “i”.  
Therefore, the equation also could be written like this: 

Big-I Information = Little i-information + Meaning 

     Consequently, regarding information in this paper, interpreted information is written 
with a capital “I” and representations (data) is written with a lower-case “i”. The 
difference is important. The point is that we negligently and from a general point of view 
use the word “information” as if the information that is flowing is completely clear to 
everyone receiving it. For example, in design this put emphasis on being situation aware,
that is to be aware of the context in which the information appears. Devlin speaks about 
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“conversations” that is communication and cognition between (idealized two) 
participants. In a conversation, the participants use personal experiences and knowledge 
(background of the conversation) to build a common ground for conversation, creating an 
increasing common understanding for the topic of the conversation (Devlin 2001).
     This should be crucial to the design of information systems, as the point is which 
information can be formalized or not. The relation between how to build interaction 
facilities and how to use them in real world information environments is delicate. 
Situation Theory presents a tool to deal with this relation, as well as design tasks, 
systematically, rigorously and publicly accountable (Devlin & Rosenberg 1996). As a 
result, in the analysis of complex interactive phenomena, the view should be how to 
formalize real world communication for system development. This can be done 
mathematically, by logic: In situation theory, information is regarded as kind of a 
commodity that flows by way of different representations, and comes in discrete units 
named “Infons”; items of information (Ibid). Cognition and Communication are means in 
the process and are described as the acquisition of information (flow) by an agent from its 
environment and the flow of information from one agent to another respectively. Devlin 
& Rosenberg claim that  

“…situation theory is regarded as a resource. It is needed to show the way of dealing with the 

problematic relation between knowing how to build interaction facilities and knowing how they can be 

used in a real-world information environment.” (Ibid).  

As information in situation theory is considered as coming in the form of infons or 
compound infons, the theory should be especially suited for analysis in studies of situated 
language and situated action (Suchman 1987). To make it more clear, Devlin & 
Rosenberg (1996, 2006) claim that infons are items of information related to the situation 
in which they appear. This can be analyzed mathematically by using a relation, where an 
infon , given a situation s, is written as s |=  (“s supports ”). This approach treats 
information as a commodity that flows. Consequently, and finally, information is 
interpreted in relation to situations. Information must also be analyzed and processed 
mathematically, by logic, to be automated and processed in systems. Therefore, Situation 
Theory offers a tool for analysis and design, towards systems for transparency of 
information.  

Transparency in Design 
Transparency is a concept with multiple meaning depending on the domain that is using 
it. In computer science, transparency means invisibility of actions, in the system, i.e. 
actions that are taking place outside the field of vision of the user. (Tanimoto 2004). This 
is considered to be good, as the aim is to shield the user from the complexity of the 
system. Consequently, transparency means simplicity. But there are pitfalls; if the 
complex reality is simplified at the expense of functionality (Bolter & Gromala 2003). 
Bolter & Gromala express concerns in that transparency design would, paradoxical, end 
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in invisibility of processes that should be visible. For example, in that “the interface will 
mask the operation of the system exactly when the user needs to see and understand what 
the system is doing” (Ibid).  

This basic meaning of transparency, derived from computer science (Tanimoto 2004), 
could be associated to the traditional course of treatment in health care. From the patients 
view, the processes (actions) in the health care system are hidden and invisible, to 
simplify and put emphasize to some predefined aspects that, from a hierarchal view, are 
allowed to inform the patient. But the peril is when the process is not fully functional, or 
when the patient should be able to contribute but could not as he is only exposed to 
information that health care, with respect to a patient as a passive entity, has stated long 
before.

The other meaning is found in the humanities, which uses the word to describe 
openness, communication and accountability. There is a global trend that revolves around 
insight and control in healthcare, preventing corruption in the health care area. Trans-
parency is here used to describe the openness and visibility of processes behind 
administration of the health care business, according to what the concept stands for in the 
humanities. The humanity view on transparency should suit the intention behind the 
model, briefly presented in this paper, and be possible to integrate in systems design. 
Consequently, the concept Transparency is, by the author, with inspiration from a PhD-
student course at BTH, Ronneby (Eriksén 2005), further on used to describe information 
processes that in design are made explicit to the user of a system: The user should, by 
means of the system, look through the hidden health care processes and be able to view 
information flows that could support Empowerment.  

Nevertheless, this does not imply that transparency in design, addressing the computer 
science view (Tanimoto 2004), is less important. The use of a system should not be 
suppressed by complexity, but also, the system should not be simplified to the point that 
functionality will decrease (Bolter & Gromala 2003 in Eriksén 2005). It seems to be 
important to try to strike a balance, to find reflectivity, where the computer reflects the 
user, or different levels of transparency to choose, in design (Ibid). 

As a result, a system built on the model should bring out hidden information flows, 
reflecting the patients’ needs, so that they will be visible and open. Also the system 
should be invisible to the user, emphasizing the use and purpose without the expense of 
functionality.

A Model for Communication and Cognition 

Outlining the Model, Using the Set Theory and Situation Theory 

Using situation theory, a Model for e-health information systems development was 
created in 2005 by the author, upon experiences from patients, relatives, and 
professionals activities in an online discussion forum for parents (Ådahl 2003). The 
authors own personal experiences as a “bilateral participant observer” (for further 
explanation, see under the headline The Study) was the foundation for the design. The 
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Model, named Knowledgeable Intersections of Virtual Communities (KIViC), is a 
description of virtual communities, forming an intersection where “conversations”, due to 
situation theory (Devlin 2001), can occur. Furthermore, the foundation for the KIViC 
model is directly comparable to the set-theory, where each virtual community in a KIViC 
should be regarded as a set, and the actors within each set as elements of that set. The 
intersection of the sets is common for each set. The diagram in Figure 1 explains the 
KIViC visually:

Figure 1. KIViC (Knowledgeable Intersection of Virtual Community) 

 Analysis of data from the participatory observations in the forum mentioned above 
(Ådahl 2003), confirms that common grounds for learning and understanding are built on 
conversations between participants. Using this conclusion, in addition to a situation 
theory view, we can apply the understanding on the model and be able to expect common 
grounds to be built on the information flowing within the intersection. As it is bilateral 
from a user perspective, the background (Devlin 2001) for these conversations is 
extended to comprise different groupings of participants. The Intersection is incubation 
for knowledge development, ideas, real world actions and PE, as communities of practice 
and learning are in cooperation towards knowledge development. Nevertheless, the same 
types of activities (conversations) are occurring in both communities forming the 
intersection, but the idea is that the common platform should pollinate each others 
conversations further on.

     The Model should be used as a foundation for design of online e-Health 
information systems. Central to this design is the conclusion that information must be 
interpreted to be understood (Devlin 2001). In e-health and PE, it is a problem to deliver 
Information to the public without a great deal of misunderstandings. In Figure 2, patients 
and professionals meet in the intersection for interaction and cooperation (conversations) 
which should serve as a resource for understanding and clarification.
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Figure 2. An e-Health KIViC 

Essentially, the model is applicable for other implementations than a common and 
open virtual community. For example, a common artifact (Health Information System) 
for secure communication between an outpatient and health care, built on the aim of 
Transparency, can be developed on the bilateral concept. This paper is, after a description 
of the view on the users as part of a Multi Agent System (MAS), i.e. the system itself, 
further on focused on Transparency of information processes in such a system, handled 
by a Tracking subsystem and evaluated in a study during 2006.  

The Model viewed as a Multi Agent System 

By now, it is concluded that the model is outlined by means of the set theory and by 
analyses of data from participatory observations, on the idea of the Situation Theory, 
which means that its use is defined. But the actors within the model have not yet been in 
focus. According to Situation Theory, situations are parts of the world perceived by a 
cognitive agent (Pinheiro & Lopez 2002). An actor in the model could be “a human 
actor” or “a software actor”, as an actor in this view is equal to an agent. Consequently, 
the actors must not automatically be the users of the system, which may be the intuitive 
reaction to this aspect. Instead, the actors can be viewed as a part of the system itself, 
where some of them are the users.  
     The model comprises this apprehension and uses the concept of a Multi Agent System 
to describe it. An actor is viewed as an agent. Agents could be software agents or human
agents. A software agent carries information in the system, but a human agent is a user, 
as well as a carrier of information. Therefore, the implementation of software agents 
could be of interest to support information flow within the system, and between other 
information sources on the Internet and the system.
     The BDI-architecture (Belief, Desire and Intention) is used in the model and views the 
agent as a system entity, having particular mental attitudes, determining the systems 
behaviour (Rao, Geogeff 1995). Michael Bratman, a Professor of Philosophy at the Stan-
ford University, was the first source of inspiration for the concept, developing a planning 
theory of intention in which intentions are treated as elements of partial plans of action, 
plays a significant role in practical reasoning and cannot be reduced to beliefs and desires 
(Bratman 1987): The BDI Model, based on the mental attitudes belief, desire and inten-
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tion, was first introduced as a philosophical model for modeling rational (human) agents, 
but later adopted and transformed into an execution model for software agents, based on 
the notion of beliefs, goals, and plans by Rao and Geoff (1995). The KIViC model 
approves to both, and uses them to describe a system design with human agents in the 
center, using software agents and each other. It is important to raise a flag of warning 
concerning transparency and the use of software agents. As agents are developed to make 
the system invisible (transparent, according to computer scientists) (Bolter & Gromala 
2003), it should be of importance how they are implemented; to make information visible 
without impoverish the system.  

The Study 

Reconnoitering study and Main study 

A preparatory reconnoitering study was performed during 2000 and 2005 where 
participatory observations and interviews have been made, ad hoc, to find material for 
scenarios and reflections. This method is pure qualitative and the findings are grounded 
in personal experiences in the area. Derived from this preparatory study, three cases were 
written. All of these cases are realistic, taken place in Swedish health care and homes, 
and two of the scenarios were enacted within a period of six months.
     Complementary, the reconnoitering study comprises the creation of a model and a 
mock-up, built on that model, to be used as a foundation for the questionnaire used in the 
main study. The author has used experiences from a professional life as a nurse (since 
1983) and as a mother to a child with a severe congenital heart disease (since 1986) to 
construct this mock-up-example.   

Finally, during January-April 2006, the main study was conducted; a bilateral study 
performed within two communities of health care. The first area is the Professionals, in 
this investigation the Department of Paediatric Cardiology and the Department of 
Cardiology/GUCH (Grown-Up Congenital Heart Disease) section at the University 
Hospital in Lund, Sweden. These two specialities are representing a “virtual community 
of practise”. The other area is the Patients. For this study, participants were traced by an 
advertise in both the periodical and at the web-site of The Swedish Heart-Children's 
Association, but also by a call for participation in the “All For Parents” discussion area 
for children with special needs/heart children. The participants are representing parents 
(and relatives) to children, as well as grown ups, with congenital heart diseases.

The study is ongoing when this paper is written and by now there are 15 participants 
from the patients’ community and an unknown number of participants from the 
professionals. Nine answers from the patients’ community and one from the professionals 
(a physician) have been collected until now. In this Paper, the participants are “double-
coded”, to be able to be referred to completely anonymous. First, when answering the 
questionnaires, they have received the first code to make it possible for the author to get 
in contact for further interviews. Second, the codes have been transformed into letters A-
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O, in random order, with the prefix A for Professionals and B for Patients/Relatives, to be 
referred to apart from each other in papers etc. Consequently, the author is the only 
person who knows who is who.

Method

Qualitative research methods originate from the social sciences, where researchers aimed 
to study social and cultural phenomena, trying to understand, not only what and how 
people do, but also the social and cultural contexts which they live within.  Therefore, a 
qualitative approach was preferred in the main study, as knowledge about context and 
background knowledge is crucial to how information is interpreted (Barwise & Perry 
1999; Devlin 1991, 2001). This is clearly obvious in participatory observation methods, 
where the observers’ participation in an activity is used to understand the activity itself 
and the actions taken in it. What is actually happening is that the participating observer, 
in the activity that is to be studied, uses background knowledge to understand what is 
mediated in the situations occurring and simultaneously builds a common ground for 
understanding (Devlin 2001).

Nevertheless, participatory observations were not possible to perform in the main 
study, as the participants are scattered over the entire country (Sweden) as well as 
working in differing services at different locations. The varying communities of practice 
and learning (Wenger 1999; Lave & Wenger 1991) have a “virtual part”, but are only 
seeds to the virtual communities in the model, which makes them difficult to capture: 
There is no physical place to enter, as the use of information occurs in so many places, 
different to every single participant. Consequently, the virtual surroundings that are to be 
studied do not yet exist!

Bruce Mason writes that “Virtual Ethnography is an ethnography that treats 
cyberspace as the ethnographic reality” (Mason 2001). The first to be done is to identify 
the ethnographic context, but how to identify something that is not there? As the context 
does only exist in a model, this problem was solved by a mock-up, which was created 
preparatory. Consequently, the model and the virtual environments were made concrete 
to the participants through this mock-up and could be used for imaginative reflection.  

Secondly, an ethnographic methodology is needed and ethnographic tools must be 
generated. The method used for this investigation is a triangulating method, where a 
questionnaire (most often part of quantitative studies) is used to collect information. In 
this case the questionnaire is to be regarded as an “interview in writing”, as the questions 
are formulated very open. The questionnaire is completed with follow-up interviews, 
written or oral, specific on questions where there is a need for further explanation. The 
questionnaire is similar in both communities (patients and professionals), to find a 
bilateral perspective on the area of the investigation. The mock-up is central and also 
three realistic cases; scenarios.   

Compared to this, the reconnoitering study was performed as a participatory 
observation, most as a result from circumstances, and performed completely opportunist-
ically, as it was a result of the authors own double membership in the patients- and a pro-
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fessional community (both mother to a child with a severe heart condition and Registered 
nurse since 1983).

Nevertheless, the experiences gathered during this preparatory study constituted a 
foundation for further investigation and was used to design the main study. In this 
reconnoitering study, participatory observation and interviews, i.e. conversations (Devlin 
2001), was used to construct the questions in the main study. The model (KIViC), and the 
mock-up implementation of the model that underpins some of the questions was 
originally constructed as a proposed solution for the need for information in the area of 
PE. It was initially built on a foundation of the authors former experiences in the area, but 
will be further evaluated and developed on the basis of the study.  

Scenario on Invisible Information Structures 

From the reconnoitering, preparatory, study during 2000-2005 (participation from 
patients/relatives view, observations and interviews), three scenarios were outlined. The 
scenarios were used in complement with a Mock-up on the KIViC-model and formed a 
base for reflection to the questionnaire. This section will present one of the scenarios, the 
proposed mock-up-solution for it and some reflections from the participants in the study. 

Scenario  

This realistic case took place in the fall 2005 and will exemplify an obstacle towards PE 
actions that lurks in invisible information flows or work flow structures. 

A GUCH-patient, 21 years old, arrives at the Emergency Ward at the Local Hospital (LH) with 
unspecific symptoms of Arrhythmia. He has experienced periods of exhaustion and hard and rapid heart 
rate (tachycardia), specifically in situations of exertion. ECG wave has changed since last checkout, 6 
months earlier. The changes are ST-elevations that are typical signs of ischemia (lack of oxygen) in the 
heart muscle.  The physicians decided to keep the  patient at the Heart Division with telemetric-ECG 
and routine samples for Myocardial infarction (Heart attack) even if the most reasonable cause is NOT 
Myocardial infarction. But the Heart Clinic at the LH has most experience in heart conditions that is not
inborn, and most recently they began to learn about inborn heart conditions. Therefore, there must be an 
information flow between the GUCH-unit at the Specialist Hospital (SH), which has the extended 
expertise, and the LH. The aim of the LH is, on the one hand, to treat the patient and, on the other hand, 
to learn about congenital heart diseases. Unless this does not work satisfactory, the patient must be sent 
to the SH for further investigation. The critical information flow between the two hospitals, LH and SH, 
in this case was ECG findings and information about earlier surgical operations on the heart, as LH 
grounded on information they got from the anamnesis and medical case book. There was also a great 
need for information exchange with GUCH-physicians by telephone, but some problem in getting in 
immediate contact with the desired GUCH-physician at the SH, occurred. Some week later, the patient 
was able to leave the Heart-clinic at the LH, but with no diagnose. Instead he got two answers from two 
different LH-physicians. The first was that there was a problem as the heart muscle referring to the ECG 
did not receive enough oxygen and behaved as there was a case of Angina Pectoris. This should be a 
probable consequence of an earlier open heart surgery, where the aorta valve was replaced with a 
biologic prosthesis.  The second answer was that there were no differences between the last ECG 6 
months earlier and the new ECGs. When the patient was able to go home, he had to wear a Holter-ECG 
for 48 hours that also must be sent to SH for evaluation later on. The patient felt anxious to know 
nothing for sure about the causes of his illness after all these controls. Also, he felt frustrated that he had 
to wait until SH has analyzed the ECGs made, and the other examination results (cat-scans etc that was 
performed during the week) and that the LH after this would give him information about his symptoms. 
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After a couple of weeks, a letter from a doctor at the LH informed him that the tests were normal. No 
explanation to his symptoms or the ST-elevations at the ECGs was given, but the patient chose to trust 
the answer in the letter. Therefore, he went back to his normal life, but still suffering from the periods of 
arrhythmia and exhaustion. Two months later, a letter suddenly arrived where a time was booked for a 
new Exercise ECG. There was no explanation to why this new test was necessary, so he made a phone-
call to the ward for clinic physiology where the test is performed. He was informed that the test was a 
mistake; that two letters of referral by mistake were made two months earlier and that the second 
Exercise ECG was not booked until now. Therefore, the test was voluntarily and by a deep 
psychological desire to stick to the second answer, that there were no changes in the ECG-Waves from 
the last check-out despite his symptoms, he choose to refrain from the test. 

This case is used, as one of three scenarios in the main study 2006, to evaluate patients 
and professionals view on invisible information flow structures in critical situations, 
connected to congenital heart diseases, and the proposed solution for this problem. The 
study is not completed when this paper is written, but answers to the semi-qualitative 
questionnaire (written interview) are continuously incoming. Consequently, in this paper, 
nine answers from patients’ health-community are available for analysis as well as one 
from the professionals.  

Turning Information visible – for what reason? 

In the scenario above, some obstacles towards patient activity are revealed. From the 
patients view, the absence of viewable signs from the information flowing between LH 
and SH, in connection to the lack of sufficient information flow between LH and the 
patient, seems to be crucial for the patients’ impaired ability to act in cooperation with 
health care and to fulfill optimal self responsibility actions. Drawn from the answers in 
the Main Study, it is possible to conclude that Transparency in information processes is 
desirable. For example, one participant (B:J) stated that 

“..the patient has in this case no control over how the investigation is performed, neither if it works 
properly nor what really has been examined.” 

B:J 

Also, this participant concluded that the Mock-up-proposal, the Tracking subsystem 
mentioned above and presented in the Main Study as a solution for more transparent 
processes in health care, could function well to make invisible information flow visible. 
The following picture shows that proposal: 
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Figure 3. Information Tracking subsystem 

In this example, the Mock-up on the “Information Tracking” subsystem (Figure 3) is used 
by an out-patient while he is, policlinically, examined for arrhythmia and exhaustion (as 
in the scenario above). The mock-up points at some crucial information steps in the 
information flow during an investigation. The first is that there is an ongoing ECG-
investigation (what activity is going on). Second, the patient is informed about who is 
consulting who (who is active in what). Third, the patient is able to se when the ECG is 
sent and received (when who is active in what).

For example, the patient would be aware of where in the examination process he was 
if he could receive a receipt from the SH on the arrival of the ECG. This receipt makes 
the process transparent to the patient and put visibility to the information flow behind. If 
the patient wants to take some kind of action within this process, he is more prepared to 
do so even if the process probably will function anyhow. An action from the patient could 
in the scenario contribute to his own confidence in the care situation, knowing that the 
SH really has begun the analysis and has got essential and immediate vital information 
about his indications of illness. If there was no receipt to be found in the system, but it 
was expected to be, he would be able to contact health care in an earlier stage of the 
process. Consequently, in the scenario he did not do that as he trusted the invisible 
information process to exist and function without seeing it.   

Conclusions on validation of Transparency in Design 

The information-tracking subsystem, in the mock-up example of the KIViC-model, is 
designed to view hidden and invisible information flows to the patient, just as to the 
physicians involved in the case. The primary aim is to provide Information about the state 
of the investigation, which would empower the patient to take active part in it. Regarding 
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Information as commodities, using Situation Theory analyses on user cases towards 
automatization of information flows, it should be possible to design systems to deliver 
correct (the right and the needed) information and make it transparent to the user agent at 
the right moment of time (Pinheiro & Lopez 2002). Hence and moreover, as the model 
views systems for development of PE learning as multi agent systems, the BDI-agent-
paradigm should be used in design to model behaviour of the system, a direction that 
could be compared to a traditional object oriented approach (Rahwan, Kowalczyk & 
Yang 2000).
     The scenario in the study could have been combined with a use case of the chosen 
example of a system implementation, further on translated into a situation theoretical 
approach. But to do so would be premature as the study is not yet completed. What also 
must be noticed is that it is not possible to find statistical evidence in a qualitative study 
like the main study. Consequently, there is no evidence of transparency in the design of 
the system, only assumed transparency. Neither can evidence of transparency be found in 
the results of the study. Furthermore, there is no evidence that the patient would act, even 
if that kind of Information was exposed to him/her. The study could only identify 
tendencies. In addition to this cautious view, the author has made every endeavor to 
remain objective in the design of the system, despite the double membership of both 
communities described. The problem is dual; on the one hand the double memberships 
constitute a foundation for a deeper understanding but on the other hand it could result in 
less objective analyses. A solution for this, the mock-up-example was chosen to be 
evaluated by both sides of the participants.  
     In the answers given until this moment, it is a convincing tendency towards a desire 
for more visible information structures. For example, all of the nine answering 
participants from the patient community agreed on the usefulness of an Information 
tracking subsystem as presented in the mock-up. The physician answered that it was of an 
interest also for the professional community, but was at the same time concerned over the 
risk that the process could be time-consuming. Consequently (s)he would like to be 
ensured of a very simple input process for health care. Furthermore, one of the nine 
patient participants could not immediately see in which situations the feature could be 
used, but was still interested. Nevertheless, (s)he agreed on the scenario case and its 
coupling to the Information tracking subsystem. 

To summarize, the possibility of accessing and viewing information and structures, 
that before was hidden, should be significant in e-Health development, with respect to 
patients (and maybe also to professionals; that is too early to conclude). Therefore, this 
would constitute a starting point for future in-depth investigations on visibility of 
information and transparency in e-health design. It should be one of the main questions to 
ascertain whether PE is supported by transparency aspects on information flow in health 
care, as well as transparency aspects on e-Health systems design.     
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Discussion

Obviously, Health Care itself is a sign of trust (Rindebäck & Gustavsson 2005). By 
tradition, we trust Health Care, but nevertheless there are frequent reports on fatal 
mistakes; sometimes they are grounded in broken chains of information flows, 
misinterpreted information and missed or mixed up information etc. HSAN (Medical 
Responsibility Board) is an authority in Sweden which manage reports from patients and 
the National Board of Health and Welfare and assesses medical negligence. The board 
can take disciplinary action (admonition or warning) against the person that has the 
responsibility for the fault that was reported.

Therefore, the responsibility issue is on the Health Care sector, but nevertheless the 
patient might have a strong interest in avoiding situations of misinformation etc. by an 
active cooperation in the process towards recovery and health. Some of the mistakes that 
HSAN must take disciplinary actions against, have had lethal consequences or caused 
more illness, suffering and even disablement. Also Health Care might also have an 
interest in such cooperation. Visualization and transparency of information processes, as 
well as (early) feedback from the patient within the process, would most probably prevent 
some of the complaints to HSAN and hopefully some tragedy caused by breakdowns in 
information processes and flow. For example, the Scenario emphasizes a critical situation 
that a possible disaster could be avoided with transparency into the processes behind 
patient treatment, not at least access to patient bound information from the patients view.  

Also, transparency in (the management of) information flow in health care should 
most likely strengthen the patient in his confidence to be active and empower him to 
cooperate. When information processes are invisible, it is impossible to act because there 
is no obvious action to act upon. Therefore, using a system that reveal invisible 
information processes, and make health care actions visible to the patient, should 
probably be of importance for PE.   

But at the same time, it is of great importance to raise a warning against the e-Health 
paradigm. Computers and online health information systems should never be allowed to 
supersede other communicative methods in health care! There is still a digital divide, 
excluding relatively large groups of citizens in society, and therefore traditional channels 
to contact health care in and receive information from must remain open. Neither should 
computer artifacts supersede the personal face-to-face contact with the doctor.

Another issue concerns the interpretability of online health information resources. It is 
concluded that misinterpretations occur, information overload is overpowering the 
patients energy to act and that a new kind of hypochondria has appeared; Cyberchondria. 
This is opposing to the goal of PE but much of the solution should be found in 
transparency and interpretability of information processes and information. If the patient 
is shown the information that is useful for action, and also able to interpret the 
information into Information that is useful for knowledge development, PE should have a 
reasonable chance to develop in the future. The responsibility is solely on the health 
information systems designers.   
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Appendix 1 - Introduction to the 
study

Så här är undersökningen upplagd:

Första delen tar upp tre situationer (verklighetsbaserade scenarier), i vilka tre patienter 
med medfödda hjärtfel ställs inför frågor om informationsbehov och informations-
hantering, aspekter som i de aktuella situationerna medfört vissa problem men som skulle 
kunna lösas med hjälp av IT. 

Andra delen presenterar, grovt översiktligt, ett tänkbart system byggt på KIViC-
modellen (KIViC=Knowledgeable Intersection of Virtual Communities). Denna enkla 
”Mock-Up” (Mock-up=Hastigt framtagen systemmodell utan verkställd funktionalitet)
ska ses som ett hjälpmedel för att reflektera över informationsbehovet med utgångspunkt 
i de tre scenarierna och utgör samtidigt ett (mycket enkelt) exempel på hur ett system kan 
se ut mot användaren. 

Tredje delen innehåller ett antal frågor som delvis inbjuder till lite djupare svar är enbart 
kryssalternativ. Eftersom antalet deltagare i studien är mindre än vad som krävs för en 
rent kvantitativ studie, så är det värdefullt om individen som svarar kan dela med sig mer 
på djupet, av t.ex. erfarenheter och omständigheter. Frågorna återkopplar delvis också till 
tidigare presenterade scenarier samt Mock-Up. 

Teoretisk bakgrund till implementationen av modellen 

Mock-Up-delen (del två i undersökningen) konkretiserar hur ett behovet av (delad) 
information kan tillgodoses via IT. Denna omfattar dels enskild, sekretessskyddad 
personlig information (Privat) samt dels information av allmänt intresse (Publik) och 
synliggör därmed behovet av att avgränsa informationshanteringen för en viss patient i 
två från varandra skilda delar. I Hälsokontot hanteras patientbunden, individuell, 
information/patientdata, medan information av gemensamt intresse, ej sekretessbelagd, 
återfinns i ett s.k. virtual community (en nätgemenskap). Informationen existerar i ett 
”snitt” av två eller flera virtual communities: Patienter/anhöriga och Yrkesverksamma 
kommunicerar i detta ”snitt”. 
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Systemet är tänkt att när det gäller Publik information vara webbaserat, medan Privat 
information hanteras enskilt, bl.a. via särskilda grafiska gränssnitt och med hjälp av s.k. 
Smart-Cards. I Mock-up:en är säkerhet och sekretess löst med en s.k. 
”internetbanklösning”, men kan också lösas via SmartCards på strategiska punkter.  

En avgörande fråga uppstår därmed i var gränsen för individuell information (Privat) 
kontra delad (Publik) går och hur detta ska hanteras med tanke på integritet och sekretess 
i ett system för kunskapsutveckling mot Patient Empowerment (se bilden). Vilken infor-
mation ligger alltså i snittet och vilken ska delas av de två (eller flera) communities som 
är anslutna? Ett exempel på Privat information är elektroniska patientjournaler, men 
också dessa delas; av enskild patient och vårdgivare. Denna information torde dock inte 
vara lämplig att dela t.ex. i den publika virtual communitydelen av Mock-up:en. 

Strikt Privat information delas däremot inte av fler än Patienten själv (eller 
anhörig(förälder). Ett exempel på detta kan vara en privat dagbok, kanske med bilder, 
som är strikt privat tills patienten eventuellt väljer att dela viss information med andra i 
snittet (vårdgivare och/eller medpatienter).
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Appendix 2 - Scenarios 

Läs igenom följande scenarier och reflektera gärna över om ni kan anknyta till 
liknande situationer i er egen erfarenhet. (Skriv gärna egna valfria scenarier och 
bifoga enkätsvaren; se fråga 26).

Scenario 1 –
Verklighetsbaserad fallbeskrivning av Patientburen information

En vuxen hjärtpatient med medfött hjärtfel (GUCH-patient) genomgår en undersökning av lungorna med 
kontrastvätska på sitt lokalsjukhus. Remitterande enhet är sjukhusets vuxenkardiologiska sektion. Under 
undersökningen reagerar patienten med blodtrycksfall och ökad muskeltonus. Närvarande läkare anser att 
reaktionen inte var allergiskt orsakad utan berodde på oro hos patienten (gissning). Patienten själv vet själv 
med säkerhet att han inte känt oro, eftersom han, genom sitt hjärtfel, är mycket van vid allehanda liknande 
undersökningar.  

Ett par månader senare erhåller patienten en tid till en undersökning på ett regionsjukhus i annat län.  
Remitterande enhet är vuxenmedicin/neurologisektionen på lokalsjukhuset och anledningen denna gång är 
att göra en undersökning av hjärnan (flödesmätning), där kontrastmedel ingår. Anledningen är en tidigare 
komplikation vid en hjärtoperation där neurologiska symptom kvarstår. Informationen om reaktionen på 
kontrastmedlet finns emellertid i journalen på lokalsjukhusets hjärtmedicinska avdelning. Remitterande 
neurolog vet därför ingenting om denna reaktion vid tillfället för skrivandet av remissen.  

Patienten genomgår undersökningen, utan att först träffa någon läkare, på regionsjukhuset. Före injektion 
av ny kontrastvätska informerar han själv personalen på Klinisk Fysiologiska avdelningen om att han 
nyligen reagerat med blodtrycksfall vid en liknande undersökning eftersom detta bekymrat honom. 
Undersökningen går bra, men patienten får en liten reaktion i efterhand, i samband med att han lämnat 
avdelningen, dock ej så stark som tidigare. Denna information finns efteråt endast hos patienten själv.     

Kommentar: 
Detta scenario belyser ett problem med att patienten själv hamnar i en situation där han/hon får ”bära 
information”. Att som patient eller anhörig vara informationsbärare vilar på osäker grund: Alla kan inte 
bära information och minnet kan svika.  
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Scenario 2 –
Verklighetsbaserad fallbeskrivning av Osynligt Informationsflöde

En 21-årig GUCH-patient anländer till Akutmottagningen på sitt lokala länssjukhus med ospecifika 
symptom på hjärtarytmi. Han har anfallsvis upplevt hård och snabb hjärtklappning, lufthunger och 
utmattning, speciellt i ansträngande situationer som trappgång uppför. Man finner att EKG har förändrats 
sedan senaste kontrollen ca 6 månader tidigare, men har svårt att tolka förändringen eftersom sjukhuset 
saknar expertis på medfödda hjärtfel. Patienten blir inlagd för kontroll och övervakning med telemetri på 
vuxenhjärtavdelningen under någon veckas tid och man valde att följa rutinerna för Hjärtinfakt eftersom 
EKG-förändringarna tydde på någon typ av syrebrist i hjärtmuskeln (ST-höjningar). Samtidigt var man 
medveten om att det var mindre troligt att det skulle röra sig om en hjärtinfarkt på denna patient (endast 21 
år, medfött hjärtfel och opererad ett flertal gånger med öppen hjärtkirurgi).  

Eftersom Hjärtsektionen på Länssjukhuset saknar tillräcklig kompetens inom specialiteten Medfödda 
Hjärtfel beslutar man att kontakta GUCH-enheten på regionsjukhuset. Man är också angelägna om att 
själva lära sig mer om medfödda hjärtfel och vill därför gärna behålla patienten på länssjukhuset. 
Information utbyts därför med GUCH-mottagningen på regionsjukhuset i form av telefonsamtal samt 
skickade EKG-resultat. Man uttryckte också under rond, inför patienten, önskemål om att komma i kontakt 
med hjärtkirurg då tidigare operationer kunde vara en ledtråd till en diagnos. 

Patienten skrevs ut efter en tid, men ännu utan diagnos. I samband med utskrivning fick patienten två olika 
besked av två av länssjukhusets läkare: Å ena sidan att det fanns en EKG-förändring, med en misstanke om 
en komplikation efter tidigare operation, vilken nu påverkade blodförsörjningen av hjärtmuskeln negativt. 
Å andra sidan kom också beskedet att allt var som innan och ”normalt”. 

I samband med hemgång fick patienten en s.k. LTER (långtids-EKG-registrering) kopplad under 48 
timmar, vilken senare enligt besked från sjuksköterska skulle skickas till regionsjukhuset för analys. Efter 
ett par veckor kom ett brev från länssjukhuset där en läkare skrev att allt var normalt. Ingen förklaring till 
besvären gavs i brevet, men patienten kände ändå att han kunde se konsultationen som avslutad och hittade 
därför en egen förklaring till besvären i stress mm. Därför återgick han till normal livsföring med den 
ansträngningsgrad han haft före inläggningen på Hjärtavdelningen. 

Efter två månader erhöll patienten plötsligt och oväntat skriftlig kallelse till ett nytt arbets-EKG (arbetsprov 
utfördes redan under inläggningstiden), vilket gjorde honom mycket osäker och orolig. För att få veta 
orsaken till ett förnyat test måste han själv kontakta länssjukhusets Kardiologisektion, men då det var 
osäkert vilken av läkarna han skulle efterfråga så skedde detta aldrig. Patienten funderade bl.a. på om 
regionsjukhuset verkligen hade fått, och utvärderat, hans EKG, vad beskedet därifrån till länssjukhuset i så 
fall var, när det kom och om hans besvär trots allt var hjärtrelaterade och knutna till den hjärtoperation han 
genomgått. Ingen ny tid för läkarkontakt skickades heller med kallelsen till det nya arbetsprovet på läns-
sjukhusets klinisk-fysiologiska avdelning. Patienten stod just då inför en ansträngande flytt och hade 
dessutom planer på att gå med i en friskvårdscirkel (motion) för att minska sin stress. När patienten 
kontaktade klin.fys med anledning av kallelsen fick han veta att det hela var ett misstag. Två remisser till 
arbets-EKG hade utfärdats under inläggningstiden och den andra hade först nu resulterat i en tidsbokning. 
Patienten fick välja om han ville göra detta arbets-EKG, men avstod trots att han fortfarande var matt och 
hade dagliga arytmi-attacker. Beskedet från Hjärt-medicin hade varit ”normalt” och detta ville han hålla 
fast vid.  

Kommentar: 
Detta scenario belyser ett fall då en patient inte kan följa informationsflödet i vården. Osäkerhet uppstår 
och kanske också möjligheter att själv medverka i behandlingssituationen, i hemmet, försvinner: Ska 
patienten stå på sig och fortsätta utredningen eftersom han inte mår bra eller kan han lugnt lita på 
beskedet och börja motionera utan att riskera cirkulationskollaps mm. Med andra ord; kan patientens eget 
beslut påverka prognosen vid fortsatt behandling?   
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Scenario 3 –
Verklighetsbaserad fallbeskrivning av Okänt Informationsbehov

En flicka i övre tonåren, med flera hjärtoperationer av medfött hjärtfel bakom sig, remitteras av sin 
tandläkare till tandreglering. Flickan behöver dra ut en tand för att tänderna i tandraden ska få plats, men 
tandläkaren har inte kunskap om att patienten har hjärtfel och ej heller att patienter med (vissa) medfödda 
hjärtfel måste behandlas med en hög engångsdos av penicillin före ingreppet. Ej heller flickan eller hennes 
föräldrar känner till riskerna, så ingreppet utförs utan antibiotikaprofylax. En kort tid efter ingreppet 
insjuknar flickan i hög feber samt kraftig allmänpåverkan och tas därför till sjukhus där man konstaterar 
sepsis med endokardit. Med intensivbehandling av antibiotika intravenöst lyckas man till slut att häva 
infektionen och dessutom har lyckligtvis hennes hjärtklaffar klarat sig ifrån skador. Flickan tillfrisknar och 
kan återgå till sitt normala liv igen. 

Kommentar: 
Detta scenario belyser ett fall då det finns kritisk information som varken vårdgivare eller patient/anhörig 
är medveten om. Hur ska man med hjälp av IT kunna täcka eventuella informationsluckor?  
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Appendix 3 – The MockUp 

Mock-Up:en visar hur en s.k. implementation av KIViC-modellen kan se ut. Det är 
alltså ett grovt skissartat exempel på ett webbaserat system som är tänkt att kopplas till 
ett sjukhus hemsida samt stödjas med SmartCard-funktioner lokalt. Studera bilderna 
och fundera över om du tycker att ett liknande system system, eller delar av det, verkar 
användbart, om det fattas något eller om det kan finnas problem med det. 

En s.k. Mock-up visar mycket skissartat funktionen hos ett tilltänkt system. Den är en 
kugge i utvecklingsprocessen av ett nytt datorsystem och ska användas som tankehjälp 
för de användare som medverkar med åsikter och synpunkter. Med andra ord så är det 
främst funktionsdesignen som denna Mock-Up, skapad i Paint, fokuserar. Systemet kan 
sedan formges utseendemässigt (estetiskt) på många andra sätt. Bitvis är beskrivningen 
säkerhetsteknisk, men detta är inte av stor betydelse i detta skede, utan nu är det er 
uppfattning om användbarheten i yrkes- eller patientsituationen som är i centrum.  

Implementeringsskiss (Mock-Up) för KIViC-modellen. 
Grovskiss 1. 

Figur 1 
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Figur 1: Här loggar användaren in på sitt allmänna KIViC-konto.  
Figur 2: Användaren kommer till två sektioner varav den ena är ett webbaserat, öppet 
community som består av flera olika användargrupper; dels gruppen patienter och dels 
gruppen professionella. Vilket område inom hälso- och sjukvården som önskas väljs 
innan man träder in i detta gemensamma community. Den andra sektionen innehåller 
Privat (patientspecifik och sekretessbelagd) information och tjänsten är i denna version 
att likna vid internetbankernas webbtjänster, men innehållande hälso- och 
sjukdomsinformation om den egna kroppen.  

Figur 2 

När inloggning (figur 1) skett till det allmänna KIViC-kontot visas en vy med bl.a. dessa 
grundläggande val (figur 2). Här kan användaren välja om han/hon vill stanna i den 
öppna delen (vänstra vyn) och träffa andra människor från hela landet som delar intresse i 
och erfarenhet av det sjukvårdsområde som väljs. Dessa människor kan vara patienter, 
anhöriga och/eller professionella inom området (öppet Multikompetens-Community). 
Användaren kan också välja, i högra vyn, att logga in med säkerhetsdosa på sitt 
personliga säkerhetskonto (Hälsokontot, se figur 3) som innehåller Privat information om 
den egna kroppen. I detta exempel anges följande inloggningsprocedur: Efter inmatning 
av personnummer + enter erhålles en inmatningskod som i säkerhetsdosan ger en 
svarskod. Denna svarskod anges och därefter kan användaren gå in på sitt Hälsokonto. 
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(Ett annat alternativ är en lösning där s.k. SmartCards används och mer lokala 
applikationer.)

Figur 3 

Figur 3: Vid ”internetbank-implementering” möts användare efter inloggning på 
Hälsokonto av en vy likt denna. Inloggning kan i detta exempel ske hemma eller 
tillsammans med vårdgivare på vårdcentral, sjukhus, tandläkarmottagning mm. 
(Alternativt överförs uppdaterad information via SmartCards som patienten bär med sig, 
eller ges åtkomst via dekrypteringsnycklar på ett SmartCard.) Information presenteras här 
dels grafiskt och dels textbaserat. I vänstra delen av vyn återfinns en rad klickbara länkar 
som i vissa fall, som vid (strikt) privat informationstyp, kan läggas i separata, lokala, 
applikationer med nya inloggningsprocedurer och krypterad information. Alternativt 
läggs externa länkar (t.ex. bokning av tider) inte inne i den del som också omfattar (strikt) 
privat information utan hanteras i en annan sektion i implementationen. 

Röd markering innebär att informationen bakom länken endast kan läsas, ej redigeras, av 
patientanvändare. Samtliga länkar (de sidor de leder till) kan både läsas och redigeras av 
inloggad ”konto-auktoriserad” sjukvårdspersonal. Vissa länkar leder i slutänden till andra 
informationssystem, t.ex. Bokning av tider. Den grafiska bilden visar aktuella 
kroppsfokus (röd markering) och färdigbehandlade kroppsfokus (grön markering). 
Markeringarna är klickbara och leder till en kort information om diagnos, datum mm. 
Därefter kan mer information erhållas via de textbaserade länkarna.
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I den textbaserade länkraden (menyrad) till vänster finns ett antal förslag till informa-
tionsfokus:

Diagnoser Text/Grafik innebär att samtliga diagnoser för kontoägaren samlas med 
anvisning på grafisk bild för problemområdena. Detta avser att användaren snabbt 
ska kunna bilda sig en uppfattning om helhetsperspektivet och kanske ana 
samband mellan olika sjukdomstillstånd (t.ex. nyligen ingrepp i tandben => 
hjärtbesvär).
Sjukvårdssektioner Aktuella/Historik innebär att de sektioner inom sjukvården 
som varit aktuella för kontoägaren listas. Historik avser sådana kontakter som 
anlitats/avslutats sedan mer än 1 år tillbaka. 
Kirurgiska ingrepp Aktuella/Historik innebär att samtliga operationer inom 
samtliga specialiteter som är aktuella för kontoägaren listas. Historik avser sådana 
som utförts och avslutats sedan mer än 1 år tillbaka. 
Övriga behandlingar Aktuella/Historik Som ovan, men andra typer av behand-
lingar än kirurgiska ingrepp. Sjukgymnastik mm. 
Undersökningar Aktuella/Historik  Som ovan, men gäller t.ex. olika typer av rönt-
genundersökningar, bl.a. datortomografi, angiografi, samt MRT (magnetkamera), 
perfusionsscintigrafier/scintigrafier, ultraljud mm. 
Epikriser/Journalutdrag avser tillgång till patientjournalen på nätet. I detta fall 
troligast ett sammandrag av journaler. (Se för detta ändamål satsningen Nationell 
Patientöversikt http://www.carelink.se/files/doc_20041213084349.pdf ) Åtkomst 
till kontoägarens patientjournal gäller både aktuell vårdgivare och kontoägaren 
själv.
Allergier/överkänslighet avser att lyfta fram t.ex. läkemedelsreaktioner, reaktioner 
på kontrastvätska, födoämnen mm. Ex: se scenario 1. Här kan vårdgivare lista 
allergier och kontoinnehavaren komplettera med egna observationer. 
Läkemedelslista - Aktuell/Historik avser att lyfta fram senast ordinerade läke-
medel samt utsatta läkemedel. Aktuella läkemedel visas överskådligt så att dessa 
kan sättas i relation till olika nytillkomna sjukdomsbesvär inom skilda speciali-
teter. På detta sätt kan t.ex. oönskade interaktioner samt kontraindikationer lättare 
identifieras innan ny ordination.
Rapportblad/Minnesbank är en online-dagbok för kontoägaren, motsvarande den 
typ av rapportblad som används av sjuksköterskor inom slutenvården. Här anger 
patienten alltså dagliga betydelsefulla förändringar av hälsotillståndet och 
dagboken kan sedan studeras gemensamt av patient-vårdgivare under läkarbesök 
mm. (Stödfunktion för patientburen information.) 
Hälsoåtgärder avser att kontoägaren själv skriver in vad han/hon vidtar för 
hälsoåtgärder för att bevara hälsan/självbehandla. Det kan vara friskvårds-
aktiviteter, som Friskis&Svettis, ny kost eller andra ändrade livsstilsvanor som att 
sluta röka mm. Det kan också vara egna anteckningar om egenbehandling med 
receptfria preparat från Apoteket eller naturläkemedel från Hälsokostbutik (kan 
vara av betydelse att veta vid behandling med/insättande av andra läkemedel, 
vissa sjukdomstillstånd eller graviditet). 
Meddelanden till vald sjukvårdssektion avser att lyfta fram semi-akuta 
förändringar i hälsotillståndet eller annat som är av vikt att den aktuella 
sjukvårdssektionen är medveten om, t.ex. patientburen information som är av mer 
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akut/omedelbart angelägen natur. Se t.ex. Scenario 1. (Stödfunktion för 
semiakut/akut patientburen information.)
Bokning av tider hos vald sjukvårdssektion avser att vara en ingång till 
bokningssystem hos sjukvårdens olika specialiteter, öppenvård mm. Kontoägaren 
ska kunna boka/avboka tider själv hos behandlande vårdgivare. (Ex. 
https://www.lakartid.nu/bokatid.php)
Tracking avser att spegla var informationen under diagnos/behandling befinner 
sig, att den är aktiv och i vilken fas. Jämför med vissa internetföretags 
pakettrackingsystem (postorder).

Figur 4 

Figur 4: Rapportblad/Minnesbank (figur 3). Denna är till för patientburen information, 
t.ex. inför läkarbesök. Inmatning i de två nedersta fälten och den skickade informationen 
(skickas genom att klicka på grön ikon) visas därefter i kronologisk ordning med scroll-
list i fönstret överst, som en dagbok. Det går bra att skriva flera gånger per dag, om man 
behöver, och ange klockslag i texten. Det går att enkelt skriva ut dagboken om man vill.  
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Figur 5 – ”Tracking” 

Figur 5: I detta exempel utreds patienten för arytmi och bristande ork. Överst kan man se 
att Barnmottagningen har skickat ett Långtids-EKG för expertbedömning av 
Barnkardiologen i Lund (alternativt GUCH-enheten, jmfr scenario 2). Det är mottaget 
och behandlas av den senare. Underst kan man se att det Arbets-EKG som utfördes på 
hemsjukhusets KlinFys-enhet är färdiganalyserat och svaret är skickat till 
barnmottagningen. Datum för de olika lägena i informationshanteringskedjan är också 
angivna. Naturligtvis kan fler ärendetyper och faser i informationshanteringen registreras 
samt också åskådliggöras grafiskt. 
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Figur 6 – Virtual Community (“Multikompetenscommunity”)

Figur 6: Vid inloggning till Publikt öppet forum (figur 2) kommer man till en vy 
liknande denna. Konceptet är vanligt förekommande i olika kontakt-communities, som 
t.ex. Lunarstorm. Även Allt För Föräldrar har numera anslutit sig till konceptet som 
omfattar att varje användare har en egen ”interaktiv hemsida” som hemvist samt tillgång 
till olika diskussionsforum. Just den sistnämna har ett välbesökt forum (”snack”) som är 
lättnavigerat och kan visas i två lägen; trådat eller platt (se 
http://www.alltforforaldrar.se/). Ett tillägg i ett KIViC-community är ”Kunskapsbanken” 
där communityt samarbetar för att förmedla och lagra sitt ”kunskapskapital”. I detta 
exempel finns en agentfunktion (en mjukvaruagent arbetar för användarens behov), ett 
FAQ (ofta ställda frågor), Aktuelltavdelning (medicinska nyheter inom området), Fråga 
en Expert (möjlighet att ställa frågor, av typen frågespalt) samt Erfarenheter 
(communitymedlemmar belyser erfarenheter som visat sig vara betydelsefulla i något 
sammanhang). Naturligtvis finns många möjligheter att bygga ut en kunskapsbank även 
på andra sätt inom ett visst community.  
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Appendix 4a – Questionnaire 
Professionals Community 

Notification:  
For this thesis, the number of lines for answers has been decreased to save space. 

Dessa frågor är, pga att undersökningsunderlaget är relativt, litet ställda på ett sådant 
sätt att de kan tolkas kvalitativt., dvs mer på djupet. För att undvika missförstånd så 
kan detta betyda att jag behöver återkoppla med kompletterande frågor eller 
telefonintervju. Detta är naturligtvis frivilligt. Försök därför att svara så pass tydligt 
och konkret som möjligt. (Vid behov av mer utrymme kan svar också lämnas på 
separata blad.) 

Yrke/Befattning:…………………………………………………………………………
…………

1. Beskriv dina erfarenheter med att söka information på Internet: 

Svar:………………………………………………………………………….……………
………………………………….……

2. Förändrar Information på Internet ditt sätt att arbeta? Motivera. 

  Ja    
  Nej 

Svar:………………………………………………………………………….……………
………………………………….……

3 Tycker du någon gång att den medicinska information du finner på Internet är 
svårtolkad?

  Ja    
  Nej 

4 Om ”ja” på fråga 3: På vilket sätt?  

Svar:………………………………………………………………………….……………
………………………………….……
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5 Tror du att information om medfödda hjärtfel på Internet kan vara svårtolkad för 
gruppen patienter/föräldrar/anhöriga?  

  Ja    
  Nej 

6 Om ”ja” på fråga 5: Varför? Ge eventuellt ett exempel: 

Svar:………………………………………………………………………………………
………………………………….……

7 Om du använder Internet för att söka information i tjänsten: Vilka webbplatser 
är det du använder (kryssa/rangordna vid behov flera alternativ)?

  Sjukhusens hemsidor  i Sverige   

  Svenska info-sidor som http://www.praktiskmedicin.com/ 
   

  Utländska informationssidor, t.ex. http://www.pted.org/ptedindex.php

  Andra webbplatser 
som:………………………………………………………………… 

 8  Om du använder Internet för att söka information i tjänsten: Vilken typ av 
information har du letat efter?

Svar:…………………………………………………………………………………….…
……………

9  Brukar du söka dig till nätgemenskaper på Internet för att diskutera kongenitala 
hjärtfel?

  Ja    
  Nej 

10. Om ”ja” på fråga 9: Ge några exempel på sådana nätgemenskaper:

Namn på webbplats: 
………………………………………………………………………………………….…
…………
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URL (webbadress): 
………………………………………………………………………………………………
…………

11 Om ”ja” på fråga 9: Diskuterar du då med

  Andra yrkesverksamma inom kongenitala hjärtfel  

  Patienter med kongenitala hjärtfel och anhöriga     
  Både yrkesverksamma och patienter/anhöriga inom kongenital kardiologi 
  Annat alternativ  

………………………………………………………………………………………………
…

12 Om ”ja” på fråga 9: Vilken typ av information är det du vill ha i 
diskussionsgrupperna?

Svar:………………………………………………………………………………………
……………

13 Om ”ja” på fråga 9: Vad är det som driver dig att delta?

Svar:………………………………………………………………………………………
……………

14 Har du någon gång upplevt att förälder själv måste ”bära information” om 
barnets (eller sitt eget) hjärtfel mellan olika enheter, dvs information som han/hon 
får överföra muntligt från minnet till den nye vårdgivaren (se scenario 1)?

  Ja    
  Nej  

15 Om ”Ja” på fråga 14: Hur skulle du önska att denna information överfördes? 

  Via ett ”Internetbankkonto” för Hälsa (se ”Mock-Up” i Bilaga).
  Via ett Smartcard med personlig Hälsoinformation.   
  Det fungerar bra att patienten bär information mellan vårdgivare  
  Annat 

förslag:……………………………………………………………………………………
………………….
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16 Om en patient behandlas på sitt lokalsjukhus: Tycker du att ni inom 
barnkardiologisektionen/GUCH får aktuell och uppdaterad samt komplett 
information tillräckligt snabbt och i tillräcklig omfattning? 

  Ja 
  Nej 

17 Om ”Nej” på fråga 16: Vet du varför du inte får informationen? 

  Ja, för 
att:………………………………………………………………………

  Nej, ……………………………………………………………………… 

18 Om det fanns en möjlighet, skulle du vilja ”se” (digitaliserat) var informationen 
befinner sig och i vilken bearbetningsfas? 

  Ja, jag skulle kunna tänka mig att se informationen på liknande sätt som 
man kan se var ett beställt paket via Internet befinner sig (”Mock-Up” tracking)

  Nej jag är nöjd med nuvarande (icke visualiserade?) informationsflöden 

 Annat:………………………………………………………………………
…………………………………

19 Vilken typ av information kan inte delas av andra i ett öppet community för 
patienter/yrkesverksamma?

Svar:………………………………………………………………………………………
……………

20 Vilken typ av information skulle du kunna tänka dig att dela med andra i ett 
öppet community för patienter/yrkesverksamma? 

Svar:………………………………………………………………………………………
……………
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21 Studera scenario 1 samt fundera över Mock-Up:en. Kan systemet fungera som 
informationsbärare? Beskriv hur du skulle uppleva användningen. (För- och 
nackdelar. Förbättringar och ändringar.) 

Svar:………………………………………………………………………………………
……………

22 Studera scenario 2 samt fundera över Mock-Up:en. Kan systemet synliggöra 
Information? Beskriv hur du skulle uppleva användningen. (För- och nackdelar. 
Förbättringar och ändringar.) 

Svar:………………………………………………………………………………………
……………

23 Studera scenario 3 samt fundera över Mock-Up:en. Kan systemet fungera som 
verktyg för inhämtning av information som patient/anhörig ännu inte vet att 
han/hon behöver? Beskriv hur du skulle uppleva användningen. (För- och 
nackdelar. Förbättringar och ändringar.) 

Svar:………………………………………………………………………………………
……………

24 Om du kan: Beskriv några typer av situationer, (scenarier) som man som 
yrkesverksam inom kongenital kardiologi kan försättas i, och där informationsöver-
föring-/informationstolkning är kritisk och avgörande. 

Svar:………………………………………………………………………………………
……………
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Appendix 4b – Questionnaire 
Patients Community 

Notification:  
For this thesis, the number of lines for answers has been decreased to save space. 

Dessa frågor är, pga att undersökningsunderlaget är relativt litet, ställda på ett sådant 
sätt att de kan tolkas kvalitativt, dvs mer på djupet. För att undvika missförstånd så kan 
detta betyda att jag behöver återkoppla med kompletterande frågor eller 
telefonintervju. Detta är naturligtvis frivilligt. Försök därför att svara så pass tydligt 
och konkret som möjligt. (Vid behov av mer utrymme kan svar också lämnas på 
separata blad.) 

1. Beskriv dina erfarenheter med att söka information på Internet: 

Svar:………………………………………………………………………….……………
………………………………….……

2. Förändrar Information på Internet ditt sätt att förhålla dig till sjukvården? 
Motivera.

  Ja    
  Nej 

Svar:………………………………………………………………………….……………
………………………………….……

3 Tycker du någon gång att den medicinska information du finner på Internet är 
svårtolkad?

  Ja    
  Nej 

4 Om ”ja” på fråga 3: På vilket sätt?  

Svar:………………………………………………………………………….……………
………………………………….……

5 Tror du att information om medfödda hjärtfel på Internet kan vara svårtolkad för 
gruppen patienter/föräldrar/anhöriga?  
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  Ja    
  Nej 

6 Om ”ja” på fråga 5: Varför? Ge eventuellt ett exempel: 

Svar:………………………………………………………………………………………
………………………………….……

7 Om du använder Internet för att söka medicinsk information som patient: Vilka 
webbplatser är det du använder (kryssa/rangordna vid behov flera alternativ)?

  Sjukhusens hemsidor  i Sverige   

  Svenska info-sidor som http://www.praktiskmedicin.com/ 
   

  Utländska informationssidor, t.ex. http://www.pted.org/ptedindex.php

  Andra webbplatser 
som:…………………………………………………………………………… 

8  Om du använder Internet för att söka medicinsk information som patient: Vilken 
typ av information har du letat efter?

Svar:…………………………………………………………………………………….…
……………

9  Brukar du söka dig till nätgemenskaper på Internet för att diskutera kongenitala 
(medfödda) hjärtfel?

  Ja    
  Nej 

10. Om ”ja” på fråga 9: Ge några exempel på sådana nätgemenskaper:

Namn på webbplats: 
………………………………………………………………………………………….…
…………

URL (webbadress): 
………………………………………………………………………………………………
…………
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11 Om ”ja” på fråga 9: Diskuterar du då med

  Yrkesverksamma inom kongenitala hjärtfel  

  Andra Patienter med kongenitala hjärtfel och anhöriga
   

  Både yrkesverksamma och patienter/anhöriga inom kongenital kardiologi 
  Annat alternativ  

…………………………………………………………………………………………

12 Om ”ja” på fråga 9: Vilken typ av information är det du vill ha i 
diskussionsgrupperna?

Svar:………………………………………………………………………………………
……………

13 Om ”ja” på fråga 9: Vad är det som driver dig att delta?

Svar:………………………………………………………………………………………
……………

14  Ange olika anledningar som man som patient/anhörig kan ha för att använda en 
nätgemenskap där andra patienter/anhöriga/läkare finns?

Svar:………………………………………………………………………………………
……………

15 Har du någon gång hamnat i någon situation som du tror kunde ha undvikits 
genom mer lättillgänglig information (jmfr scenario 3)?  

  Ja (beskriv gärna som ett eget scenario; se fråga 26)
  Nej     

16 Har du någon gång upplevt att du som förälder själv måste ”bära information” 
om barnets (eller ditt eget) hjärtfel mellan olika enheter, dvs information som du får 
överföra muntligt från minnet till den nye vårdgivaren (jmfr scenario 1)?

  Ja (beskriv gärna som ett eget scenario; se fråga 26)  

  Nej  
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17 Om ”Ja” på fråga 16: Hur skulle du önska att denna information överfördes? 

  Via ett ”Internetbankkonto” för Hälsa (se ”Mock-Up” i Bilaga).
  Via ett Smartcard med personlig Hälsoinformation.   
  Det fungerar bra att patienten bär information mellan vårdgivare  
  Annat 

förslag:……………………………………………………………………………………
…………

18 Om du som patient (eller ditt barn) behandlas på ert lokalsjukhus: Tycker du att 
du får aktuell och uppdaterad samt komplett information (via behandlande läkare 
om resultat, konsultationer mm) tillräckligt snabbt, i rätt tid och i tillräcklig 
omfattning (jmfr scenario 2)? 

  Ja 
  Nej (beskriv gärna som ett eget scenario; se fråga 26) 

19 Om ”Nej” på fråga 18: Vet du varför du inte får informationen? 

  Ja, för 
att:…………………………………………………………………………………………
……….…………

  Nej, 
…………………………………………………………………………………………….
…………………………

20 Om det fanns en möjlighet, skulle du vilja ”se” (digitaliserat) var informationen 
befinner sig och i vilken bearbetningsfas?

  Ja, jag skulle kunna tänka mig att se informationen på liknande sätt som 
man kan se var ett beställt paket via Internet befinner sig (”Mock-Up” tracking)

  Nej jag är nöjd med nuvarande (icke visualiserade?) informationsflöden 

 Annat:………………………………………………………………………
…………………………………
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21 Vilken typ av information kan inte delas med andra i ett öppet community för 
patienter/yrkesverksamma?

Svar:………………………………………………………………………………………
……………

22 Vilken typ av information skulle du kunna tänka dig att dela med andra i ett 
öppet community för patienter/yrkesverksamma? 

Svar:………………………………………………………………………………………
……………

23 Studera scenario 1 samt fundera över Mock-Up:en. Kan systemet fungera som 
informationsbärare? Beskriv hur du skulle uppleva användningen. (För- och 
nackdelar. Förbättringar och ändringar.) 

Svar:………………………………………………………………………………………
……………

24 Studera scenario 2 samt fundera över Mock-Up:en. Kan systemet synliggöra 
Information? Beskriv hur du skulle uppleva användningen. (För- och nackdelar. 
Förbättringar och ändringar.) 

Svar:………………………………………………………………………………………
……………

25 Studera scenario 3 samt fundera över Mock-Up:en. Kan systemet fungera som 
verktyg för inhämtning av information som patient/anhörig ännu inte vet att 
han/hon behöver? Beskriv hur du skulle uppleva användningen. (För- och 
nackdelar. Förbättringar och ändringar.) 

Svar:………………………………………………………………………………………
……………

26 Om du kan: Beskriv några typer av situationer, (scenarier) som man som patient 
med medfött hjärtfel, eller förälder till hjärtbarn, kan försättas i, och där 
informationsöverföring-/informationstolkning är kritisk och avgörande. 

Svar:………………………………………………………………………………………
……………
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Appendix 5 – Medical Info Card 
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