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Abstract 

 
This thesis is about two different theoretical interpretations of objects and object-
orientation in design of health care information systems – the interpretations of 
Activity Theory/Developmental Work Research and Computer Science respectively. 
One motive to my interest in objects of work and software, is to better understand the 
problems and possibilities in an interdisciplinary research project. With an origin in 
2001, a Wound Care Project began as a joint R & D endeavour with the initial idea of 
utilizing digital photos. Soon, an information system (“Hedvig”) was developed for the 
purpose of managing digital photos and related treatment records on wounds. Later, 
this work expanded in creation of a distributed information system (“Helar”), a digital 
prototype for support of wound care treatment.  

Eventually, the thesis is summing up reflections related to the object concepts. 
AT/DWR has its strength in analysis and design of required change in a work practice 
but is still weak in method and techniques for support of making specific computa-
tional systems. In a way this shortcoming is thought of to be balanced by the 
technological CS discipline of which one of its main forces is to develop theory and 
practice for construction of computational information systems. This thesis suggest, in 
the interdisciplinary field of Health Care Information Systems Design, a further 
developed object concept, and related scenarios and use cases, as a way of taking 
advantage of a combination of those two different strengths.  
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Part I  

Introduction 

An interdisciplinary research project 
The title of this thesis: “the problem of objects in design of health care information 
systems”, refers to three different kinds of objects I am interested in and have made 
topic of my research. First, it is the object in a municipal elder care, which is mainly 
problems and diseases the practitioners are dealing with in their every-day work. 
Those are the object of a wound care practice. The other two are central theoretical 
concepts in two different object-oriented research traditions, Activity Theory and 
Developmental Work Research (AT/DWR) on the one hand, and an approach within 
Computer Science (CS) on the other hand. With the practice object as main reference, 
both work activity development and the creation of new technology intend to serve 
change of work within the investigated work practice. An understanding of the 
practice field of elder care as it is and as it might become, is also guided and 
challenged by the “object” concepts. Although the word is the same, dealing with 
‘objects’ usually have different purposes. In AT/DWR the interest is to guide a 
thorough investigation of an existing work practice and to possibly design a changed 
and more developed practice (designing new information systems or not). In CS it is 
about the design and construction of computer information systems (IS). This thesis 
deals with different meanings of the object of work, related to 1) the practice-field 
work of wound care, 2) the CS applied work of building an IS, and 3) the action-
oriented work of AT/DWR, to better understand the problems and possibilities in an 
interdisciplinary research project.  

A striking and frequently reported problem in today’s society is about severe 
difficulties in making new computer artefacts accepted and well-functioning in 
different kinds of medical and health care work (e.g. Larsson and Gustafson 2005, 
Ministry of Health and Social Affairs 2002). Our research is an attempt to better 
understand the specific health care related problems and finding ways of making well-
functioning IS for this work domain. In an AT/DWR tradition, local circumstances and 
practitioners work is the field in focus, in our specific case it is a municipal wound 
care, an example of several related aspects of elder care in Sweden. This research tries 
to get close to both everyday concerns in existing activities but it also stretch out to 
design a future work practice - supported by developed new artefacts. Experiences 
from designing and evaluating new computer tools together with practitioners in a 
work domain like this, I believe will contribute to both the understanding of the object 
concept as such, of interest for the intersection of work and computer science, and also 
in developing artefacts made integral in the local work practice.  



 

 
2 

With an origin in 2001, a Wound Care Project began as a joint R & D endeavour 
with the initial idea of utilizing digital photos. Soon, a small IS, named Hedvig, was 
developed in collaboration with CS students at the university. It was made for the 
purpose of managing digital photos and related treatment-records on wounds. Later, in 
first half of 2003, this work expanded by creation of a distributed information system, 
called Helar, a digital prototype for support of wound care treatment. Our R&D project 
is a long-term effort, and it has an explorative character getting into many interesting 
aspects of work and development of IS. I have been observing and conducting many 
different issues, and although the object concepts have not always been in the centre, it 
has accompanied much of this research work. During the time, different aspects have 
been reported and elaborated about in the four consecutive published articles on which 
this thesis is build upon.  

Eventually, the thesis is summing up on reflections related to the object 
concepts. AT/DWR has its strength in analysis and design of required change in a 
work practice but is still weak in method and techniques for support of making 
specific computational systems. In a way this shortcoming is thought of to be balanced 
by the technological CS discipline of which one of its main forces is to develop theory 
and practice for construction of computational IS. This thesis suggests, in the interdis-
ciplinary field of Health Care Information Systems Design, a further developed 
understanding of the object concept as a way of taking advantage of a combination of 
those two different strengths.  

Reader’s guide 
Because of the interdisciplinary character of this research, it is maybe appropriate to 
provide a guide explaining my position in the research, both in an overall sense and in 
the structure of this writing. I try to remain rooted in both CS (as a research student) 
and in AT/DWR (my research perspective). It is certainly a risky thing to get along 
with, but conceptually there are the “objects” for making a bridge connecting the 
different approaches. How to go about then in relating those two concepts? My 
attempt is to elaborate on relations through the practice of wound care and its work 
objects. To the care recipients and the practitioners of elder care, the work objects are 
well known in practice, and for us - they provide a real-world reference in the 
elaboration on theoretical concepts. If successful in keeping up with my existence in-
between, it feels like being able to reach very rewarding results.  With my life 
experience as a blue-collar worker in manufacturing industry, later a vocational 
teacher and currently a research student, I believe it is reasonable to continue on this 
way of conducting my work.  

Of importance for my writing is also the AT/DWR related “contradiction” 
concept, for example elaborated by Bertelsen and Bødker (2002). The authors propose 
more specific “contradiction” (or with an alternative term they use: “discontinuity”) 
concepts as a resource in designing computer artefacts as solutions to problems of 
work objects. However, in this thesis, contradictions are not systematically elaborated 
on, but as a part of the AT/DWR tradition, the term is used for description of 
observations and analysis.  In a future study, I believe the combination of “object” and 
“contradiction” concepts have a potential for further contributions in line with this 
thesis work.  
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Another reason to justify a way between and within AT/DWR and CS, I find in 
Donald Schön’s writing about reflective practitioners. He describes architects and 
other professionals as accomplishing “knowing-in-action”, “framing the problem” and 
“knowing-in-practice”. Everyone has an ability to think and reflect on her or his own 
work, in actually performing the tasks but also on a position after, or off the work 
activity. With this in mind, my elaboration on objects concepts is related to nurses and 
computer designers making and doing their work. Thoughts and concepts we have to 
try out in practice, to get them functioning and sensible. In his writing, Schön 
reconsider the question of professional knowledge and he proposes “…an 
epistemology of practice implicit in the artistic, intuitive processes which some 
practitioners do bring to situations of uncertainty, instability, uniqueness, and value 
conflict.” (Schön 1985, p.49). To my work, I believe his concepts about professional 
practice have supported my understanding and now - it is up to me making explicit 
such knowledge.  

For making clear the two different concepts written about in the rest of those 
summary pages I will, with some exceptions, use abbreviations “AT-O” for activity 
theory objects and “CS-O” for objects of the computer science object-oriented 
approach.  

The thesis is divided in Part I, covering the summary pages and Part II, 
containing full versions of the four published papers.  

In Part I, subsection “Municipal wound care work - the practice domain and the 
case” gives a rather extensive background to the complex character of wound care.  

The two following sections, “AT/DWR and the design-oriented project” and “CS 
and the concept of object-orientation”, provide general overviews of the object-
oriented approaches within those two disciplines respectively.  

Section “The Research & Developmental work published and presented” gives a 
short account of the papers this thesis builds on and some notes on nurses’ public 
presentations. Next, the “Wound care and DWR objects” reflect on AT-Os in the 
municipal elder care case. “Wound care information system and CS objects” 
elaborates on CS-O in our R&D work.  

In the end of Part I, the summary pages are wrapped up in “Discussion”, 
“Conclusion” and “Future work” sections. 

Research question in the summary part of the thesis 
Is it possible to connect and expand relations between the CS concept of objects in 
Information Systems and the concept of objects in AT/DWR within the field of health 
care work? 

The research contribution 
This research aims at contributing to the AT/DWR and CS communities as well as to 
the actual practice of wound care treatment. Digital pictures on wounds as a support 
for long-term treatment work are not only imagined but today made functioning as 
mediators of aspects in the wound healing process.  
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In developing a new peer-to-peer network solution, our designed authorization 
layered model (ALM, a key component in the Helar prototype) can be seen as a 
number of dynamically related CS-Os, at runtime emerging and building relations in 
correspondence with the nurses’ way of organising their work. Thanks to this design 
we perceive the software solution as preserving the nurses decentralized control of 
access to the wound care information. 

Our analysis presented in the third paper, reveals that the mobile character of the 
nurses’ work, requires artefacts to be easy accessible and possible to choose by the 
nurses’ own discretion. A related finding is expressed by the statement: “one-size do 
not fit all”. The meaning is that too small size on interface widgets and physical 
screens will not make justice to the appealing qualities of digital images on wounds. 
Especially, when being on the go and on the move – as the nurses are - office desk-
work default size is not sufficient.  

A theoretical contribution presented in the forth paper, distinguish between 
design as a general activity and design as a specific activity. General design is design 
with the complex object of the whole work practice in mind – made by the 
practitioners who are members of the actual activity. Specific design is design of 
specific artefacts to be used in an activity, e.g. any information system to be used in a 
health care context.  This finding is about design problems embracing social aspects of 
work as well as detailed artefact construction as such, presumably of interest for both 
AT/DWR and CS.  

The main contribution of this work is partly provided in an answer to the posed 
“Research question of the summary part of the thesis”. And “Yes, I find that in a 
practice combining the two research perspectives, object concepts of both CS and 
AT/DWR provide a constructive ground for communication and negotiation in design 
of health care IS. Also, while AT/DWR has its strength in modelling possible and 
alternative solutions, it can provide prototypes enabling CS to further improve its 
strength in making specific information systems for health care. Further, I find that 
theoretical development of the both object concepts will require more research in 
actually making new IS. The field of health care seems as particular sufficient for such 
endeavours.” 

Municipal wound care work - the practice domain and the case  
Elderly people in Sweden receive help with ’activities of daily living’ and medical 
treatment at home, in ordinary living or at special accommodations that is a kind of 
nursing home in-between ordinary housing and a hospital like environment.  It has 
been estimated that about two thirds of this health care is provided by close family 
relatives, wife, husband, daughter, son or others. The other third is provided by 
roughly a quarter of million of wage earners, mainly nursing assistants, nurses, 
occupational therapists and physiotherapists (Lindgren and Lindström 2004) that are 
more specialised but still working on a wide scale from helping with every-day things 
to more specific treatment necessary for daily living and a reasonable good standard of 
well-being. In Western countries, including Sweden, a grooving share of the 
population are retired and regarded as elderly. People are getting older and the average 
length of life is increasing. For some individuals this means a number of good years in 
health and welfare, but for others getting older can result in dependability and 
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functional constraints. Life for some is getting harder and motives to live actively and 
engaging in bodily movements and exercises diminish – life turns into a sad and 
uncomfortable struggle with pain and loss of meaning.  

A very dangerous state of life is when well-being turns into bad physical and 
mental conditions and this unfortunate change gets worse because of earlier received 
diseases like cardio vascular problems and diabetes. A general advice from health care 
services states “that it is never too late to turn into better habits”, and that is mainly 
about: stop smoking, follow a balanced diet and do physical exercises to make your 
life healthier. The case for an individual might develop into a very difficult situation if 
age results in passive living in combination of late complication because of some 

disease. One such situation is when 
wounds appear, mainly on lower 
parts of the body, and a difficult and 
very demanding need state becomes 
a trauma of the individual’s life.  
This is not to say, that all wounds 
have such a back-ground history, 
some people can get a wound nearly 
just as a sudden, caused by 
temporarily being disabled, forced to 
stay passive in bed, because of 
burning accidents or as a specific 
consequence of a diabetes disease. 
For a young person it can be rather 
easy to recover but for an elderly, 
that are over-all more fragile, such a 
wound can be difficult to heal. 
However, it is fortunately only a few 
percentages of elderly people that 
ever get such wounds, but those that 
are struck do need help and medical 
treatment daily or on a second, third 
or fourth day basis. This help and 

treatment covers all kind of issues ranging from changing daily living habits to more 
precise and detailed wound treatment tasks. Those who provide health care need to 
communicate, cooperate, and complement each others different competencies. Most of 
this care work must also be given in the individuals’ home, on a distance to the usual 
institutional resources and as such, it is not the same as compared to specialist hospital 
treatment. This highly sophisticated world of social interaction was seen as 
problematic in terms of being able to “see the healing process” and to share a “more 
unified and integrated documentation” among those involved in providing care. 

In this R&D work I have found that issues of the care recipients´ whole life 
situation have to be addressed by the activity system that provides wound treatment. 
Historically this area of health care has been a hidden non-success and a low-status 
world of concerns related to mostly old and weak people but, today research shows 
that nearly all wounds treated in a proper way can result in a positive healing process 
(Öien 2002). It takes a correct diagnosis of underlying causes to the wound, competent 

Figure 1. Detail of first page of the paper 
wound care case book. 
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assessment of the actual status and a matching set of treatment actions to apply. 
Considering the pain and suffering of the individual with a wound, a success healing 
process is very liberate and rewarding. The whole life situation might be altered and 
again walking and moving becomes possible as a part of daily life. Of course all 
people that are involved feel happy with such positive response to health care work. 
Nevertheless, in most cases this is treatment work that takes months or years to 
accomplish, requiring a lot of patience and good work.  

While the practice allows for a substantial freedom to self-organise, the nurses 
do design a lot of their materials and tools and make them integral in the practice. The 
nurse is a key member of the group of people united in giving care. She is the most 
responsible for every-day treatment while maintaining a long time perspective. Her 

interaction with a responsible physician is realized mainly trough regular half day 
consultancy meetings every one or two week.  In practice, it is much up to her own 
decision how to conduct the actual wound care. Assistant nurses, managers, relatives 
and the individual with the wound are involved but rely to great extent to the nurse. 
She works as a generalist with lots of different health care issues to deal with and that 
is why nurse colleagues sometimes shift into her role related to a particular wound and 
individual.  

Wound treatment is a complex undertaking engaging a number of individuals 
and competencies. Each wound is unique and because the healing process depends on 
the individual’s way of life, it takes specific actions to get it properly treated. The 
nurses’ understanding builds on actual observations of the particular wound and 
knowledge of its historical trajectory but also on advances that is general in wound 
treatment. Through regular contacts with physicians and with specialist medical care 
in adjacent county health care organisation, the municipal nurses learn and develop 
their own practice. Some of the nurses interact with specialist medical care through 
regular participation in a county assembly addressing improved wound care, headed 
by Dr. Rut Öien (see also Öien 2002). During the last decades, some taken for granted 
ideas about treatment have been changed; some have been abandoned and replaced 
with new knowledge. For example: a few years ago, a treated wound should be 
exposed to open air, or even better onto direct sun light, in order to be dried. Current 
knowledge has completely changed this procedure and state that a treated wound shall 
be preserved in a moisture condition. Another indication of changed understanding is 
the growth of a great number of treatment materials specialised for different kinds of 

Date Signature (Wound status) Taken measures 

Notes on periodical wound treatment: 14/1, 16/1, 21/1 and 25/1 

Figure 2. Detail of case book, free text notes written in 
conjunction with taken measures 
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wounds and made available on today markets. The nurses take advice and in practical 
experiencing the material, choices of items are made. New materials are now and then 
presented and are judged for efficiency and cost benefits by the nurses.  

For very specific aspects of a wound, the nurses develop rules of what material 
to choose, the optimal size and cutting out shape, how to apply in ways of the right 
order, as well as timing of actions relative to other taken measures. All material, 
strings of action, models of order of tasks to apply are components relevant to nurses’ 
perception of the wound’s history, current state and possible next result to expect. 
Clearly, a comprehensive knowledge of each particular wound is recurrently 
constructed and made integral of the collective effort of reaching a wound healing. 
Success depends on details related directly to the wound, but it is understood that the 
individuals eating habits and quality of nutrition also is an inseparable aspect. Bodily 
moments promote better blood circulation, essential for the healing process. All this 
makes the wound care case a contrast to specialist medical treatment at hospital. To 
mention one thing, care provided in the municipality is supposed to endure conti-
nuously until the wound is healed. 

Possible change is not easy to recognize from one day to another. Several people 
take part in treatment and if not all keep up with a good understanding, an opinion of 
futility might rise. Actually, another threat at play is a faulty application of wrong 
material or procedure that can cause a drawback and make the wound status much 
worse. The necessity of patience and good treatment of different aspects of the care 
recipient’s life, calls for a mutual understanding that must be reconstructed through out 
the entire healing process.  

For each individual suffering of a wound, repeatedly the nurse make a choice of 
actual materials and strings of actions to apply – actually she makes a design of 
treatment suited for each particular wound healing. Each individual nurse has a 
designated responsibility assigned for some of the care recipients she meets in the 
elder care. In order to make the treatment work adjustable and specific, the nurses 
have a “bag-on-wheels”, a mobile repository for storage of medical materials, binders 
with documentation records, a diary and possibly other items to be available at 
planned visits in care recipients home.  Even if involved people know each other very 
well, the particular conditions for each wound are not possible to remember without a 
proper aid. From successful practice in hospital care, the nurse’s have adopted a three 
pages form since 1999 and made it a regular part of treatment. At each treatment 
occasion, the nurse makes a short note on actual status of the wound and on taken 
measures, all signed and dated (see figure 1 and 2). All used material, recorded status 
and measures, diagnoses and instructions on procedures contribute to knowledge about 
the wound healing process.  

Along with more attention and encouraged hope for healing, more advanced 
demands develop where shortcomings emerge and become problematic issues. The 
nurses recognized a potential in digital photographs and a distributed digital wound 
documentation system. That gave rise to this R&D work and the making of first the 
Hedvig and later the Helar prototype.  

In the municipal care, not very much is taken for granted. New concepts and 
materials might be tested but not really accepted until proven good and functioning in 
practice. Visual properties of a wound reveal development of the particular healing 
process. In a long time perspective, documentation that integrates pictures is asked for 
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in order to mediate history and a possible vision of what to expect and do next. 
However, in the nurses’ work practice they themselves are not able to design all such 
documentation tools supporting their wishes. 

AT/DWR and the design-oriented project 
DWR is, combined with a CS perspective, the research approach applied in the joint 
R&D effort between the municipal elder care of Ronneby and our research group at 
the university. The principles of DWR have been summarized by Yrjö Engeström: 
“First, a collective activity system can be taken as the unit of analysis, giving context 
and meaning to seemingly random individual events. Second, the activity system and 
its components can be understood historically. Third, inner contradictions of the 
activity system can be analyzed as the source of disruption, innovation, change, and 
development of that system, including its individual participants.” (Engeström 1993 p. 
63). Fundamental to the approach is a reliance on activity theory (AT, further 
developed and presented by Engeström 1987). It provides a framework as a guiding 
principle for identifying the systematic relations at play in an activity system. 
According to Engeström, the AT-O is the most constituent system component which 
motivates the associated community and the individual subjects who acts with the 
purpose of producing an outcome – that is changing the AT-O.  

In this tradition, ethnographic methods are typical applied for the collection of 
empirical data necessary for the analysis. Practitioners belonging to the community are 
invited to actively take part in such analysis and design work for creation of new 
models and tools to possibly be integrated in their own activity systems. Such R&D 
projects are supposed to result in both a changed practice and new artefacts, but also in 
a better understanding of relevant theories. 

An ideal-typical DWR developmental cycle imply a number of phases: 1 
ethnography of problems, 2 analysis of history and current contradictions of the 
activity system, 3 support and analysis of formation of the new model of work and 
tools, 4 support and analysis of the implementation and 5 evaluation of the new 
practice and the expansive process (Engeström 1994). In the third of its phases, it is 
essential to establish interaction between practitioners from the field in question, with 
other people with relevant competencies and researchers that have a responsible role 
of conducting the developmental work and to bring in concepts from the outside of the 
practice. Thus, as in our case, work that intends to create a new information system 
can also be looked upon as a Participatory Design (PD, see further Ehn 1988) 
integrated in the DWR cycle.  

The first and second phase in our Wound Care Documentation Work can be said 
to have lasted during one and a half year in preparation for the third phase as launched 
with the idea of designing a new digital wound documentation system: a tool aimed 
for nurses’ work with providing wound care treatment. Finally, the functioning 
prototype Helar was built on contributions from both nurses in the target domain and 
from computer design specialists. In roughly a half year period during winter and 
spring 2003, work on the Helar information system, actually realized a participatory 
design effort. The interplay in the third phase was also conducted as an “evolutionary 
process” (Gilb 1988 and 1997). That means the design was transformed into run able 
prototypes which was tested and redesigned in an iterative way.  
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Before and after the prototype creation phase in 2003, our DWR instance has 
realized ethnographic studies and analysis work in accordance with DWR principles. 
The joint R&D work is however a small scale but long-term and still on-going 
interplay between the municipality and the university.  

CS and the concept of object-orientation 
Computer Science provides a technical perspective in this research, significant in 
creation and try-out of a new digital technology. As CS embrace most aspects related 
to computers and software, object-orientation and the development of object-related 
concepts are not typical in all branches of CS but can be seen as an important approach 
within the vast discipline. The advent of object-oriented programming and modelling 
emerged as an attempt to handle problems caused by increasing complexity in 
software systems. Simula was the first object-oriented programming language, created 
by Kristen Nygaard and Ole-Johan Dahl in the mid 1960s (Dahl 2004). At the time, 
another notably language invention was Smalltalk, founded by Alan Kay and further 
on developed at Xerox PARC in the 70s (Shoch 1979). Today this approach is uni-
versally recognized and the success manifested by other object-oriented programming 
languages, widely known and put into business through out the whole world.   

As a sign for a well established practice and science related to software and 
computers, “object-orientation” has become an accepted label, not only in 
programming but a concept to be taken for granted trough out the whole process of 
making software systems. Schoeffler (2002, section: Object-Oriented concepts) provi-
des an explanation of what it is about: “Object-oriented technology carries the 
promise of a building-block approach to the assembly of even very complex software. 
Objects are software artifacts specifically designed to encapsulate all the data and 
processing associated with a real-world entity. Control systems, process units, alarms, 
and other physically meaningful entities can be modeled as objects in software.”  
Northrup (2002, section: Object-Oriented Model) further describe the approach:  “The 
object-oriented model is more than a collection of new languages1; it is a new way of 
thinking about what it means to compute and about how information can be 
structured. In the object-oriented model, systems are viewed as cooperating objects 
that encapsulate structure and behavior and that belong to classes which are 
hierarchically constructed. All functionality is achieved by messages that are passed 
to and from objects.”  

With Northrop’s historical perspective the CS object concept primarily has a 
background in technology advances: “New approaches to software development have 
been precipitated by both programming language developments and increased 
sophistication and breadth in the problem domains for which software systems are 
being designed. While in practice the analysis and design processes ideally precede 
implementation, it has been the language innovations which have necessitated new 
approaches to design and then later, analysis. Language evolution in turn has been a 
natural response to enhanced architecture capabilities and the increasingly 
sophis[ticated]-object-oriented software development has followed this general trend.”  

                                                           
1 e.g. Simula, Smalltalk, C++, Java, C# etc 
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To summarize, technology development gave birth to a special kind of CS 
object, and the success story dissipates the “object” to areas of deliberate design and 
domain problem analysis - with an over-all vision of making a computer system 
product. A number of concepts as those cited above are related and the approach are 
sometimes thought to belong to an “object-oriented paradigm”, as something to study 
and develop from a technological perspective (e.g. Bosch 1995, Wand 1993). 
However, in this thesis, CS-Os concerning analysis of “the problem domain” and as 
“mapping to real world entities” are of special interest because they connect to social 
aspects of work and might explain problems related to technology development.  

According to the message of object-oriented text books, analysis and design 
work is a collective undertaking with a need for fluent communication and negotiating 
among the members who create CS-Os. Making object-oriented models in such 
developmental work are preferable expressed with some visualization aid, of which 
the Unified Modeling Language2 (UML) has become a de facto standard. At its core, 
the UML is a simple graphical notation for producing diagrams of which the most are 
made of rectangle boxes, connecting lines and short labels. Such visualisations are 
supposed to support both modelling work and a fairly straight forward transformation 
of graphs into productive source code. So, the CS object concept is today considered 
as a vehicle transferring meaning of entities in a “real world problem domain” to 
software components in a system intended to be a new real-world artefact. More 
narrowly, in this research, what CS-Os might mean in a sophisticated domain of health 
care, is a topic of my interest.  

 
 
The Research & Developmental work published and presented 
Through-out our R&D work, this research has been reported about in several different 
communities. The produced papers are briefly presented below and the full versions 
are given in the second part of this thesis. The first paper was written for mainly an 
AT/DWR community gathered at the ISCRAT fifth congress in Amsterdam 2002.  

The second contribution, actually a book chapter, report about the Helar IS as a 
specific peer-to-peer application. It was also presented in a series of Information Days 
organised by the Agent-Cities initiative, a European Commission funded network 
project for mainly agent-related applications in various domains including health care. 

The third paper was presented at the Second International Conference on IT in 
Health Care, Portland, USA. A community that is concerned with problems of IT and 
that recognize the many failures and error that still gets along with IT developments 
aimed at health care. The paper have been reviewed a second time and is currently in 
press for the International Journal of Medical Informatics.   

In autumn 2004 at the NordiCHI conference in Tampere, Finland, the fourth 
paper was presented for a human computer interaction community.  

Our joint R&D work is also presented by the nurses at both regional and national 
Swedish conferences and meetings organised by the Carelink community and several 
county councils. Although the Helar IS has provided much interesting insights in 
several aspects of design in health care, it is not deployed as a system in business. 

                                                           
2 Internet http://www.uml.org 
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However, the nurses take digital photos and make use of them in their wound care 
documentation work. As it seems, the work practice develops and the interplay 
between the municipal elder care and the university will continue.  

The first paper: Utilizing a peer-to-peer methodology in municipal health care 
work - a design challenge 
The first paper reports from initial steps of the joint R&D work. A need of a specific 
change is revealed where IT designers and developers competence was welcomed and 
sought for. Nurses work practice in municipal elder care is found as cultural matured 
and very complex in terms of people’s interaction and usage of a versatile set of 
artefacts. In terms of objects, wounds are assumed as objects of work according to the 
AT framework. Other distinct objects are the introduced digital pictures that 
supposedly could be used as mediators of wound properties. In the joint development 
effort a digital camera was introduced and procedures for taking specific wound 
pictures was tested and elaborated. With the intention to make a future design, the 
research identified both treats and opportunities with imagined network architecture to 
be built on technology and methods of peer-to-peer computing (technique of which 
much can be considered as object-oriented with a CS perspective). A specific 
application of peer-to-peer network architecture was investigated in order to on the 
one hand provide access to the treatment documentation records, but on the other 
hand, also maintain the established and crucial security and privacy rules that in 
particular apply in wound care work. Reported results highlight the promising 
experiences of digital pictures on wounds as a support for long-term treatment work. 
An integrated, distributed and more unified digital wound care case book is also 
identified as a possible solution to the contradictory task of keeping records on only 
one paper copy to be available, but still protected, in a number of complex and 
diversified activity systems. In this practice biased research, the preservation of the 
nurses’ control of access to the information was considered as a key issue for design of 
a new peer-to-peer network solution. The resulting authorization layered model 
(ALM) suggests a specific and differentiated data structure emerging from an analysis 
made with Activity Theory as a guiding theoretical framework. 

The second paper: Wound Care Documentation Project in Municipal Elder Care 
The second paper, co-written with Hannes Persson, continues the report from the field 
of municipal elder care and the mutual design efforts carried out by nurses, software 
developers and researchers. A specific peer-to-peer technological solution is the 
artefact to be integrated into the health care work practice. Ethnography, participatory 
design and evolutionary software development are the methodologies applied in the 
half year project as the report cover up. The municipal nurses ask for an integrated and 
unified case book as an improved documentation system to support wound treatment. 
The work practice is changing and develops in material and artefact use as well as the 
perception changes in what is possible and can be done to support a positive healing 
process. Taking digital photos on wounds is experienced as a new component in an 
imagined better documentation system intended to improve the demanding and long-
term treatment of wounds. In the software development a JXTA implementation 
utilizes and develops further the concepts of peer-to-peer computing. The suggested 
technological solution, to a substantial part building on CS object-orientation, is an 
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attempt to introduce more advanced technology but still preserve the nurses’ 
decentralized control of the created information content.  

With a match of emerging peer-groups to relevant activity systems, power 
relations in the work practice are managed while the interests of the care recipients are 
protected. This result emphasize a support for network connections between peers in 
the IS sphere (software peers can be understood as more advanced CS-O) and the 
corresponding subjects in the work domain, that is nurses and other health care actors 
organized around and motivated by the AT-O. 

The third paper: What does it take to replace an old functioning information 
system with a new one? A case study 
Experiences with design and introduction of digital artefacts in the municipal health 
care work are evaluated in the third paper which is written together with Berthel 
Sutter. Our study reveals that the nurses work practice is characterized by the nurses 
being heavily on the go and on the move. A reflection on this finding is that health 
care work might be oriented (even if unintended) towards the information systems as 
an additional new object of work, if they comply with traditional office desk top 
hardware and mainstream software user interface objects.  

In our R&D project, the vision of a distributed digital system was partly made 
real in producing a digital network case book for documentation of wound treatment, 
the prototype named Helar. The evaluation data is analyzed and interpreted against the 
framework of AT/DWR. We encounter an upcoming contradiction between the old 
and a new way to document work that not only question the old wound documentation 
form but also put at stake other similar documentation paper-work the nurses are 
obliged to do. Our analysis points in direction of dilemmas system designers almost 
always will face when designing information system for the public sector because they 
have to face a contradiction between central, high level interest and a local level work-
practice perspective. To fit the mobile character of the nurses’ work in municipal 
health care we find it is of great importance that a new digital artefact can be accessed 
in a convenient and immediate way close to the location of the care recipients’ home. 
To make the artefacts available a nurse has to choose tools and items and in effect she 
makes a redesign every time when she gives treatment to a care recipient. In the study 
we also emphasize the finding that “one-size do not fit all”, that is on the one hand 
shortcomings regarding display widgets both in the Helar prototype and in the 
surrounding operative system, and on the other hand a to small screen would not make 
justice to the appealing qualities of digital images. Especially, when being on the go 
and on the move – as the nurses are - office deskwork default size is not sufficient. The 
paper clearly reveals that the municipal nurses work practice requires artefacts to be 
easy accessible and possible to choose by the nurses own discretion. 

The fourth paper: Who is involved in HCI design? An activity theoretical 
perspective 
In the fourth paper, also co-written with Berthel Sutter, methodologically we 
investigate our wound care case related to design and the area of Human Computer 
Interaction (HCI). We argue for a broader conception of what it means to design and 
with the set out of a concrete PD session, that is detailed and partially accounted for in 
the paper, we discuss the interaction between the practitioners and the software 
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designers. The nurses take a responsible role as agents for their own work practice 
while the software designers are mainly concerned with form issues and that the 
design session actually results in a product to be further developed.  In our approach 
we find it of importance to ask who the subjects with an interest in design are and what 
goes on prior to a specific-design starts. Also we are interested in why it was put on 
the agenda, and who and what matters for the inception phase of a specific software 
development, those are questions we claim are important for HCI.  

Changes in practice of municipal care demand changes of artefacts in use. In the 
actual participatory design session, paper forms currently in use in the wound care 
were brought in as “the raw material”, a ground for making the software design. 
Another crucial issue we found was the joint construction of a shared object of the 
Participatory Design activity. In the session, we are clearly able to recognize the 
establishment of a common ground among the participants, and a shared object of the 
design work was established in the session, necessary for a collaborative and jointly 
performed design work. 

Theoretically the paper’s main contribution I find is the point to distinguish 
between design as a general activity and design as a specific activity. General design 
is design with the complex object of the whole work practice in mind, and in our case 
that is changes to the wound treatment practice – made by the practitioners 
themselves.  Specific design is design of specific artefacts to be used in an activity, in 
our case it is the digital documentation case book intended to be integrated in the 
wound treatment work. This theoretical contribution invites to a revitalisation of the 
Scandinavian approach to participative computer system design as I believe it is 
essential to understand the design problem on a level that embraces the social aspects 
of work as well as detailed aspects of artefact construction as such. Also, an 
understanding of the unit of analysis, that is the activity system of wound treatment in 
our case, I believe, will help in setting the stage for the practitioners’ and the 
designers’ interaction during the software developmental process itself. In general, 
with an activity theoretical elaborated approach to design the design problem and a 
particular solution might be the joint design project that unites both general and 
specific designers, that is practitioners in nursing and software development in our 
specific case. 

Wound care and DWR objects 
When we started the joint R&D project some objects were of importance for both the 
DWR approach and CS perspective. The nurses showed interest in better documen-
tation artefacts, so, consequently, a digital camera and photos was chosen as stable 
items to observe and follow in a more advanced analysis of work. From the research-
ers’ initial view, this world of elder care gave a confusing and “messy” impression. 
Much is self-organised at the local level by the personnel themselves and that is why 
ethnographic techniques are suitable in trying to get a close look at social interaction 
and importance of tools and materials in use. During the project time I have followed 
nurses, observing their work, made field-notes and taken photos. Regular open-ended 
interviews with nurses and managers have been audio recorded of which some are 
transcribed. In more specific sessions of nurses dealing with digital photos on wounds 
and making other records of provided treatment, I have made field-notes, taken photos 



 

 
14 

and to some extent also audio recorded the interaction. In an early phase of our project, 
students and nurses collaboratively developed the first software system Hedvig, which 
is a stand-alone prototype for one computer with visual interface to wound pictures 
and notes on provided care. Later, as a part of the Helar development, that is a 
distributed system for several computers, CS and work science students followed 
nurses in their practice and also organised several sessions with nurses as actively 
making design. Most of this work was covered in field-notes and also in audio and 
video recordings of which two key PD-sessions are transcribed. Material objects in 
use, such as paper forms, instructions for applications of treatment and similar have 
been collected during the entire R&D work. Most of this empirical material is 
maintained in an intranet web resource constructed as a diary with an easy access 
interface with links to each item of the empirical material.   

A general model of an activity system brings a bias to the researchers’ percep-
tion. Identifying the AT-O is presumed to guide observations on important relations 
between people and on items made integral, in this case, in the wound care work. This 
kind of observations and attention is thought of as a systematic way of getting an 
understanding of change and finding a possible design to solve problems in the studied 
work practice.  

Although the AT-O for our interest really didn’t popped up with a clear image, 
materials related to wound treatment were taken as traces to a more comprehensive 
analysis. To get through first preconceptions, materials such as the three paper case 
books (for record keeping in various wound treatment practices, see further paper IV) 
were taken as a point of departure for further questions. Our approach intended to 
systematically understand what needs the new artefacts possibly can satisfy and what 
other aspects of wound treatment might be affected. Nurses’ interaction with 
individuals suffering from a wound, with relatives and other care personnel is also 
observed to find out pieces of knowledge for making a coherent picture. I think my 
understanding of wound treatment practice would be hard to reach without following 
the nurses and collecting the extensive empirical material.  

To not get lost in details, a special concern for the AT-O might help to make up a 
model of the most important relations among people and artefacts in a work practice. 
In our case, a wound that cause purposeful healing treatment, confirms the suggestion 
that it can be taken as an AT-O. A wound is a distinct AT-O that motivates people in 
this municipal elder care getting together in a community, to adopt rules and make use 
of a number of artefacts in order to provide treatment and produce a healing process in 
a successful way. The wound gives the prime reference for the community and 
constitutes all involved components around the wound healing as parts of the 
corresponding activity system. However, even if a wound might appear as something 
“clear-cut”, it can not be reduced from the individual’s body. A wound as an AT-O is 
still an organic part of - and directly dependent on the individuals’ life, or to say: the 
whole picture including social situation and living habits.  

When such an understanding gets clear, we also find a municipal nurse as a 
member, not in one such activity system, but in many related and interconnected 
within the organisation. During a work shift, a nurse performs direct action related to 
several AT-Os and at the end of the day - we might be able to trace her movements in 
and out through the corresponding number of activity systems. In our analysis, we find 
the nurses involved in very sophisticated interaction, characterized of rapid shifts in 
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attention, in moving around, using versatile tools and scripts of performing work. For 
our concern, the model of an activity system with a wound as the AT-O emerge and 
can be taken as the domain where digital pictures are the missing artefacts asked for by 
the nurses. 

The analysis work was enriched by the nurses’ participation in designing the 
digital documentation system. It was assumed as sensible to make a more unified and 
integrated wound documentation case book. Digital images were taken as better 
mediators of some aspects of the healing process, solving the problem of making 
records of changing visual properties of wounds. In making the Helar prototype, the 
nurses contributed with expressing essential information to be included. They brought 
in three different paper forms in use and negotiated among themselves what in the 
paper forms to be included or not in a new digital documentation. In the design work, 
also the research contributed with detailed ideas about how to preserve the nurses’ 
decentralised control, which is about administration of access to created information. 
This design concerns security and privacy issues for the individual and the health care 
personnel, a contribution building on analysis of the work practice (see further about 
the ALM design model in paper I & II). The research contribution and the nurses’ 
command in deciding content and layout of interface design, produced prototypes to 
be implemented by the computer design specialist. As a second result, additional 
materials from the design sessions contribute to a more matured understanding of the 
wound care activity system and the AT-O.  

What are then the most problematic difficulties in applying a DWR approach 
intended to support change, in this case making a better tool and improved wound 
documentation? To make a comparison, the project is a small scale and not established 
way of making computer systems. In the beginning, it was needed to allocate a lot of 
time and patience on getting into the field and close to the essentials of work practice. 
However, when different stakeholders have found a position, the mutual effort of 
taking part in the design work seems very productive. In the evolutionary process, 
space is provided for negotiations among different opinions and the iterative way to 
proceed makes possible for try-outs and adjustment of further improved design 
solutions. Besides of a need for recognition of this integrated and practice based 
analysis and design work, it is a very problematic task to deploy a small but novel 
information system in a pre-existing technical infrastructure. It is also a risk with 
specialised information systems, that running and operating the new tool requires 
additional time and other resources that turn the practitioners work into an additional 
new activity system. Making nurses to partly become information system operators 
can be questioned and hence, that calls for computer system analysis and design 
connected closer to fundamental motives of the practitioners work practice.  

Wound care information system and CS objects 
Rapid development of computer hardware capacity has challenged ideas about what to 
expect from information system development. Along with new technical opportunities, 
peoples’ visions of what computers can do touch upon most work areas as well as 
entertainment applications and computer games. The last is maybe best realized, while 
it is very different to make information systems successful in for example health care 
work. From a technical perspective we can see growing complexity following advan-
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ces in computing. With increasing memory and processor capacity the computer 
software reaches a “combinatorial explosion” where the software’s possible number of 
states might cause outcomes that cannot be foreseen. The golden way of solving the 
problem is enlightened by the principle “separation of concerns”, realized by software 
modules made relatively independent and flexible (e.g. see Booch 1994, section Why 
Software Is Inherently Complex). Modules containing pieces of information and 
methods for computing the information are known as CS-Os, the technological answer 
to the capacity challenge. Object-oriented programming languages are the main tool in 
defining systems built on object concepts, and eventually the “exploding” software 
seems manageable and feasible for sophisticated social environments. The object 
concept is brought along, supposedly valid not only in the implementing language, but 
also in design and analysis phases of the entire development cycle. In visual 
construction of “domain models” and “software design models”, CS-Os represented by 
boxes dominate the picture.  

During analysis and design of the Helar system, such visualisations that are 
UML diagrams, were made in collaboration among the computer design specialist. 
Documentation accompanying deliverances of the prototype also contained those 
object-oriented diagrams describing the system. Although, our case involved the 
nurses, UML diagrams was not a cooperation tool in those design sessions even if they 
might have the potential to be understood by non computer specialist. Rectangle boxes 
representing CS-Os are supposed to map tangible as well as conceptual entities in the 
domain area while those CS-Os in a way map the future users’ world onto the 
projected software. Instead, in our case another visual language supported the nurses’ 
participatory design. Paper-based wound documentation forms currently in use were 
transformed by the nurses into “mock-ups”, which are rough and preliminary made 
interface models. Imagined digital pictures of wounds were one kind of objects made 
integral in this design. The mock-ups were then used as basis for construction of 
software objects, actually functioning as requirement specifications for substantial 
parts of the software under design.  

A similar tool that could have been used in the requirement specification work is 
“use cases”, a part of the UML language. This comparison is interesting since 
educators like Larman (2004) recommend use cases as the most prominent tool for 
functional requirement development. Use cases are supposed to capture details of one 
“prime actor” that in Larman’s vocabulary “is interacting with the intended system”. 
Further, Larman’s advice is to combine use cases with a visual model of the domain, 
in our case a map of interconnected rectangle boxes representing nurses, other people 
and material objects in elder care. With experiences from Scandinavian telecom 
industry, Jacobson (1992) was the one who proposed “A use case driven approach” to 
object-oriented development of software. He is recognized as the inventor of the use 
case concept and technique, while a number of similar definitions are provided by 
other authors. A kind of related contribution is “scenarios as springboards in design” 
(Bødker and Christiansen 1994) that are free text stories about use of a system. Bødker 
and Christiansen’s proposal might be interesting for a further developed notion of use 
cases since they differentiate between scenarios of use in a present practice and 
scenarios of use of a future system. Relying on AT concepts, the authors develop their 
scenarios interpretation and explain that they “want scenarios to represent the 
essential and typical in use situations” (p 7). This is clearly in line with current 
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notions were “use cases” are commonly defined as a kind of abstraction out of a set of 
scenarios describing several use situations of a system to be designed.  

What however seems as common in CS communities is that use cases frame one 
single user/actor initiating the use of, and the stepwise manipulation of the system 
under design. In such design work, use cases are not regarded as object-oriented 
because of the detailed procedural scenario of an actor using the system. Although the 
non CS-O character, this can be understood as the point and the basis for where CS-O 
design really take off. Distinct state changes of the systems under design are identified 
as caused by elaborating use cases and each such state transition are supposed to be 
contained by CS-Os, suggested and probably realized in the final product. 

In participatory design of the Helar system, mock-ups on graphical user inter-
faces captured fairly static visualisations of objects related to wound care. Digital pic-
tures where one distinct class of objects and widgets for writing free text notes was 
another - all put together making up a compound image of the future system. Exactly 
how one nurse should go about operating the prototype was not in initial stages 
defined in detail, but assumed and delegated to the computer specialist to decide on. In 
the evolutionary cycle (Gilb 1988 and 1997), the prototype was tested for redesign and 
adding novel components in next prototype version. In retrospect, visualisations of 
objects relevant to the practitioners emerged in several design loops from a less formal 
depiction until they finally were settled in stable components in the graphical interface.  

This approach illustrates an effort building on negotiations between practitioners, 
computer design specialist and researchers with interest in the product to be produced. 
In the participatory design phases, the less formal specifications and visualisations of 
objects allowed created meaning to be shared among all involved stakeholders. Seen 
from the practitioners’ view, artefacts with a history in their work activity were 
transformed into a new shape but also some additional new features were integrated. 
The objects of the nurses’ world domain did not get lost, instead they were changed 
into a new appearance. From the computer design specialist view, the approach 
offered probably a very rich encounter with the wound care domain, while the work to 
be done was not clearly and unambiguously defined. The undertaking involved some 
uncertainty and a need for confidence, the practitioners’ objects where taken care of, 
transformed into CS-Os in the interface and as corresponding parts of underlying 
machinery.  

Discussion  
The problem of objects is very different depending on applied conceptual framework. 
Practitioners as the nurses don’t articulate the term “object” but continuously make use 
of various tangible artefacts and even when speaking about abstract concepts, like 
visual properties of a wound, e.g. “necrosis”, “light rosy” etc., they predominantly 
refer to the concrete world that is apparent in their work domain. In order to make a 
change and tackle problems with the healing process they need to extend their resource 
of supportive means, but it is not as simple as just adding a new feature or a specific 
tool. Like the problem of orchestrating for a new interpretation of a music piece, each 
new part has to fit together with all the rest. Advanced technology items like digital 
cameras and computers are tempting and seem to offer solutions to nurses’ perceived 
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problems. But to make a changed practice acceptable and productive, the nurses need 
help from those who are able to redesign, configure and make a fit into context.  

DWR, and to some extent CS, might provide analysis of systematically 
established relations at the workplace and sufficient good design of change, both in 
respect of routines, strings of actions and specific tools. DWR is an approach with 
change in view that might involve new computer artefacts. Because its analysis focus 
on local circumstances and the particular activity systems, the resulting design 
proposals can be perceived as too specific, or even very exotic seen from a main 
stream IS design perspective. CS has typically developed methods and computer 
systems addressing needs that are common across a great number of different work 
places. Routine tasks in trading business, banking and office work have successfully 
been automated or supported by computer machines. However, to make sense in 
health care, this research clearly reveals a need for much more diverse and 
sophisticated computational solutions. This understanding makes it necessary for CS 
to expand its knowledge to reach within and mature in highly interactive and diverse 
social relations prevalent in health care. There is certainly no easy solution to make 
this expansion, but to avoid the difficult challenge is not an option. The CS object 
might be a suitable concept for “bridging the gulf” and possibly DWR can help to 
open for such advances in health care work. 

Object-orientation is a valid label of both CS and DWR and to a certain degree, 
some properties seem common. Those who try to make analysis and design, focus 
their attention to physical objects in the target domain including almost all kinds of 
objects from humans (as subjects or objects) to smallest material items like buttons, 
pieces of paper, pencils and what-ever. They perceive objects in the current world as it 
is but also as changed or entirely new objects in a world to come.  On this vision the 
two perspectives diverge, CS is biased on CS-Os as ideal software components built 
out of computational material that is data types like integers, float number, strings, 
boolean values etc. DWR and it’s AT analysis is biased on the AT-O, predominantly 
an object of work that might be of any kind - the “raw material” purposeful human 
work intend to transform into an outcome in an activity system. Compared to CS, the 
AT/DWR object of work in health care is a complex and ever changing entity 
culturally embedded in humans social relations. Brought together, the two object 
concepts positioned on a full range scale with the AT-O on one extreme and the CS-O 
on the other end, neither approach manages to cover all of it. Maybe, such illusionary 
scale would be impossible to create because the two objects can not be seen as just 
differing in range of granularity or in some dimension easy to measure with a kind of 
unified instrument. 

The three objects belongs to different development spaces, or context of work 
that is wound care, building IS, and conducting DWR. However, in the wound care 
case we find those objects related in a web of connections and dependencies. Nurses 
deeply know the object of wound care, but since they must focus so much on the 
existing practice – they more feel than explicitly know about it. The same wound care 
object provides a world context for the IS the applied CS is about to build, or in other 
words, it is the basis for a requirement analysis. For AT/DWR researchers the wound 
care object leads to involvement with the practitioners in the local circumstances of 
nurses’ practice. Also, with a historical-theoretical-inspired work the researchers are 
able to conceptually model the object of wound care work. Further, to CS the CS-O is 
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the IS to be produced, and it is also in focus for the purpose of developing general 
ideas, methods and theory, about building IS. On the other hand with the AT/DWR 
perspective, the same CS-O is put into the picture (or an activity model) as a new 
instrument in the wound care work, or in other words: relations between the wound 
care object (modelled as an AT-O) and the nurses are mediated through the IS. Since 
AT/DWR tries to embrace all three spaces or context of work, I find a potential for the 
AT-O to contribute to all of them. Although AT/DWR is weak in not knowing the 
nurses work practice fully, and does not have sufficient skills in implementing some 
central IT-artefacts (the wound care IS), contributions might be accomplished in 
development of the practitioners work practice, in pushing the IS building into a more 
rich context and in developing the AT theory and methodology. While AT/DWR has 
its strength in: 1) offering a framework for integration of practitioners, IS-builders and 
AT/DWR researchers, and 2) looking for possibilities and modelling of alternatives, 
the combination with CS seems as a fruitful one.  

Perhaps, future work can bring the object concepts closer and make the potential 
relations accepted and useful. Let me make an outline of possible intersection that 
might make such a vision come trough.  

In order to further expand CS interpretation of the object, one possible way 
might be to insert the “prime actor” of UML-“use cases”, into a model depicting 
systemic features of the work activity in question. The actor in UML is typically 
represented in a visual model containing several related use cases. With the standard 
visual notation, such UML actor is a simple stick man, a clear symbolic representation 
of a human being. Inserted in Engeström’s well-known triangular model of an activity 
system, the stick-man would fit in as the subject, the one member of the community 
whose perspective is chosen for the actual study.  

A similar combination of modelling components is suggested by Korpela et al. 
(2001). While the UML version of use cases are explained as limited to a singular 
actor dealing with the system under design, Korpela et al. envision use cases as 
bridging between the software development and the activity system the product is 
aimed for. This stance seems as fostering the stick-man, or in other words: making him 
or her biased in an object-oriented way. The “prime actor” understood as the subject 
(e.g. a nurse in wound care) would then be aware of the interaction with other subjects 
and applied rules and tools - not to be reduced from the activity system. This “fully 
dressed modelling” of the activity system (e.g. the wound care) could be seen as 
forming a whole of which the actors’ manipulation of the software system is one in 
focus but not the only aspect of importance. A risk with the model combination might 
be to lose the dynamic properties and ignoring important contradictions causing 
problems and disruptions (e.g. violations of security measures related to wound 
information) in the activity system. Expansion of the use case interpretation might be a 
way to get the different object concepts closer, offering not a short cut to solving 
problems but to systematically approach advanced social interaction in health care.  

On the CS camp, several initiatives recommend use cases as means for 
specifications of what machinery to construct. An identified problem however is, that 
analysis of dense social systems can result in a “use case explosion” because of a 
perceived unlimited number of possible scenarios of use. Cockburn (1997) proposes 
further formalisation of use cases as means for handling such complexity: “This 
hierarchical composition of goals and steps forms a consistent, small algebra of 
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composition, which is a way of saying, we get the pleasant gift that the way we like to 
work is supported mathematically. The structure helps avoid the explosion of 
scenarios that would occur if we were to try to simply list all possible ways of 
interacting with the system.” Another stance can be identified in Larman (2004) who 
pragmatically argue for an iterative approach starting with the most risky parts of a 
design. He prefer a less formal model emphasising the art of writing scenarios and use 
cases as resources for understanding the tasks at hand in a teamwork comprising 
different design specialists. 

Mikko Korpela (Korpela et al. 2004) and other activity theorists explore AT 
concepts in software development processes aimed at health care practices. 
Christensen and Bardram (2002) directly apply AT concepts in realized software 
aimed at hospital work. Their approach is intended to design pervasive computing as 
“activity-centred computing”, that is computer systems made sensitive to appearing 
activity systems in local health care environments. Christensen and Bardram (2002) 
find health care work complex: “One of the most striking features of medical work is 
its nomadic nature - clincians do not have a desk or a personal computer and they 
seldom sit down at all. The work of e.g. physicians is distributed across the whole 
hospital involving walking to and from different departments, wards, outpatient 
clinics, radiology departments, etc.” In the authors view upon their design idea: “a 
human activity precedes the computational activity that mirrors it” - reveals a very 
decisive and practical approach to the research area. Considering the not so easily 
found activity systems at play, such design work really face a difficult but certainly 
very interesting challenge to further explore. 

Another way to make computing sensitive to human activity systems might be 
by ways of software agents (Wooldridge 2002) that can be seen as more developed 
CS-Os, both in terms of computer entities and in design modelling concepts. Software 
agents can be more autonomous within the computing runtime environment as well as 
how they are modelled at design time. A future perspective of combining a 
developmental work approach and object-oriented methods, and perhaps also agent-
oriented, I believe will be fruitful in continuing theoretical and practical work that 
have been accomplished and is still ongoing, not at least in the Nordic countries. E.g. 
Bertelsen (1997) address theory, actually object-orientation in use-oriented design, 
while others contribute to identification of activity theory as a suitable theoretical basis 
for integration of interdependent disciplines and for the development of concrete tools 
regarding IS design (Bertelsen and Bødker 2000). Perhaps both agents and objects 
suits well for further interplay between AT/DWR, CS, nurses and other health care 
actors.  

Conclusion  
The area of health care, including municipal elder care, is a world of complex inter-
action between people using versatile artefacts in an ever changing mode of work, 
following that new information systems have to be designed in a way that do not avoid 
such complexity. In this research I find that expanded object concepts covering a 
broader range have a potential to: 1. Enable the AT/DWR developmental cycle (see 
section “AT/DWR and the design-oriented project”) to become more qualified in 
introduction and implementing new information systems as solutions to identified 
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problems. 2. In the CS position, enable object-oriented models (see section “CS and 
the concept of object-orientation”) to capture pluralistic and systematic relations 
between humans and artefacts in an actual work practice. AT/DWR would benefit in 
ways of making more decisive judgements and offering feasible computer design 
solutions for the activity system under study. Such advancement will probably depend 
on a corresponding expansion of the CS understanding of the problem domain. The CS 
benefit can be to offer solutions sufficient to more particular and complex problems 
but on the other hand, there are no shortcuts available why software lifecycle issues 
will change in terms of needed hours for analysis and maintenance work.  

What is then the answer to the research question in this summary part of the 
thesis: “Is it possible to connect and expand relations between the CS concept of 
objects in Information Systems and the concept of objects in AT/DWR within the field 
of health care work?” Yes, I find that in a practice combining the two research 
perspectives, object concepts of both CS and AT/DWR provide a constructive ground 
for communication and negotiation in design of health care IS. Also, while AT/DWR 
has its strength in modelling possible and alternative solutions, it can provide 
prototypes enabling CS to further improve its strength in making specific information 
systems for health care. Further, I find that theoretical development of the both object 
concepts will require more research in actually making new IS. The field of health care 
seems as particular sufficient for such endeavours. 

One problem of intersection between the two approaches is about timing, as any 
work practice is ever changing, an AT/DWR understanding of the AT-O can be too 
old and the AT-O slips away while other changes affect the target domain. To make an 
AT-O as a kind of requirement specification for constructing a number of CS-O would 
need to accept the analysis as “frozen” at a certain time. To make sense in such a 
transition, the dynamic character of the studied AT-O has to be revealed and captured 
in appropriate time for the software work to take off. Further on, when a CS prototype 
can be tested, the AT/DWR has to tune in for further iteration on the AT-O transition 
or in actually implementing the new IS in a health care practice (e.g. Wound care 
work). Another problem is a superficial AT-O, insufficient modelled because of too 
short time or not enough investigation in the field, it might be at risk of reducing the 
analysis of a severe contradiction (typically because of hierarchical power relations, or 
dependence between activity systems) and avoiding to handle the dynamics at play. 
For sure, a connection between AT-O and CS-O will not automatically provide 
solutions to other kind of problems that will appear in a health care design project. A 
possible merge or connection can not be realized as a mechanical joint, but many 
aspects of such a design project requires peoples involvement, or a “collective 
mastering” of the design object(s). 

However, the task of making appropriate IS intended for health care, calls for 
more opened up concepts, probably with the aid of more specific measures making it 
feasible to grasp across the complexity of work and computational machines. Further 
developed, and more pluralistic, use cases seems as very promising such measures, to 
be populated by human actors with a vision of making both a new IS but also a 
developed work practice. Scenarios and use cases are related, and in making those 
tools object-oriented, I am convinced the different object concepts can be supportive in 
better design of health care information systems. 
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Future work 
Health care is a vast area with need for more specialised technical solutions to a 
number of complex problems. Expanding current notions of scenarios and use-cases I 
believe will change the object concepts while other design tools might also contribute 
to better design capabilities. To make sense in health care work, an expanded object 
concept has to be chiselled out in practical intervention within the work domain. I 
believe this thesis work shows that interplay between AT/DWR and CS provides a 
promising challenge for such an endeavour. 
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Utilizing a Peer-to-peer methodology in municipal health 
care work - a design challenge 

[Kyhlbäck, Hans (2002) Utilizing a Peer-to-peer methodology in municipal health care 
work - a design challenge. Proceedings from ISCRAT 5th Congress 2002. Amsterdam, 
the Netherlands] 

 
Abstract: This paper deals with possible introduction and utilization of Peer-to-
peer (P2P) methodology in a health care work practice in a small Swedish muni-
cipality. Special forms of housing accommodation are provided for elderly and 
ailing people in need of daily help with all kinds of things. Those elderly people 
are not in need of hospital care treatment but are on the other hand not able to 
live at home in their ordinary housing.  

An idea is that a horizontal, non-centralized computer system might be 
successful in supporting occupational and professional work at the municipal 
elderly health care and the possibility to develop and deliver such a P2P-system 
is explored. The project aims at informing a P2P development with findings 
from a field study and from analysis made with Activity Theory as a conceptual 
framework. 

In a P2P file-sharing network, an individual user looks up the peer users 
that host the sought-after information and engage in an interaction to acquire the 
content directly from some of the peer users. P2P networks are supposed to 
enhance productivity and support community activities although they are today 
primarily known for sharing music or video files.  In a health care work practice 
there are special demands on a P2P implementation. The elderly people and the 
help service workers and a number of legitimate medical nurses constitute 
several activity systems within the municipal special accommodations. 
Consequently the character of the information content will differ from standard 
commercial articles.  

The P2P information will then represent a more complex set of attributes 
concerning individual’s private interests. Therefore, the project must tackle 
questions of privacy, security and agency from the elderly people’s point of 
view. The perspective of the personnel must also be addressed when introducing 
a P2P computational system.  

In the project the conceptual conflict between a not restricted P2P network 
and a culturally matured P2P information system integrated in an elderly care 
activity system is investigated. The objective is to transform this conflict into a 
useful artefact serving a human activity characterised by dense cultural values 
but also potential new forms of thinking and doing. 

Peer-to-peer and municipal health care work 
Peer-to-peer computing has emerged from the phenomenon of music file sharing on 
the Internet. As a methodology Peer-to-peer could be seen both as a conceptual tool 
for software development and as a new technology on how to make resources 
available for users connected to the Net. With Peer-to-peer a decentralized control 
empowers the users while a pattern of interactive two-way communication is 
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supported (Oram, 2002). The practice of downloading and uploading of files might be 
extended to more complex network computing. In municipal health care work a lot of 
information is created and maintained. Mainly assistant nurses and nurses help elderly 
people with their bodily care and provide medical treatment that does not require 
specialist hospital care. Different occupational and professional work practices meet 
and have to co-operate in people’s private home. Coordination and communication are 
of great importance where people complement and substitute each other. Today most 
of the data and information is stored on paper, structured and collected in an extensive 
number of standard loose-leaf binders. The idea is to replace some of those artefacts 
by transforming them into a digital format possible to communicate on a computer 
network. Our project investigates characteristics of Peer-to-peer methodology and tries 
to handle the challenge the introducing of some of this new technology in a 
domesticated and human centred work practice implies. Of concern for this paper is 
the question if and how Peer-to-peer is beneficial for people involved in municipal 
health care work.  

The Internet was originally a kind of first version of Peer-to-peer computing in a 
web of networks where each user on her or his node was able to both produce and 
consume information. This was possible partly because the information packages with 
few exceptions were textual files and therefore relatively small. The size of the 
information was appropriate to rapid exchange in both directions. With the huge 
growth of static web pages containing heavy graphics, the original two-way 
communication was altered. User’s interaction was at the same time designed to 
follow characteristics of client-server architecture. The interaction was turned into a 
one-way communication where the users only read what is published on some central 
point in the web. Later, when millions of very powerful personal computers were 
connected, the original pattern of interaction once again was recognized on the 
Internet. The popular interest in sharing music files changed the one-way flow. Users 
are now able to upload as well as download information content. A well-known 
example of Peer-to-peer is the Napster music file sharing community that changed the 
flow of data on the Net (Shirky, 2001). Another but different example is the 
SETI@home project where resources on the users PC´s are made available for 
scientific computations (Anderson, 2001). Data from radio telescopes listening on 
signals from other space are through the Internet processed on a large number of 
private owned PC’s and then collected at a research centre in the US. As it seems, 
computational resources on the nodes of the Net make it possible to allocate power to 
the users. 

There are several perspectives on Peer-to-peer to explore. In this paper the 
general concepts that deal with relations between consumers and producers of 
information on computer networks in a work practice context are the most central. 
From a more technical perspective, a comparison between Peer-to-peer and Client-
server architecture might be the interesting topic. Yet another view might focus on 
extension of current digital image archiving and communication systems within 
hospitals aiming at the home of people in need of help. 

The contribution in this paper is however limited to Peer-to-peer as computer 
support for purposeful human work with a focus on municipal health care. In this 
occupational and professional work practice people develop diverse and heterogeneous 
communities. In these practices the information content to communicate and share is 
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very different from music files or scientific mathematical calculations. With the 
intention to explore and test Peer-to-peer qualities, this paper reports on the 
introduction of new design in an area of wound care treatment. In an attempt to 
develop a step-by-step design this project was thought of as a case of interaction 
between software developers and nurses. Our task is about how to find connections 
and avoid disruptions when the logic of decentralized networking on the one hand 
encounters the logic of work practice on the other. 

Education and research at the Blekinge Institute of Technology comprise 
traditional areas of Software Engineering and Computer Science, but as a small 
university in the south of Sweden, boundaries between different research areas is not 
very strict guarded. Concepts and traditions of Human Work Science will influence the 
technical domain. Our project is a cross-disciplinary one integrating computer system 
development and ethnographic field studies. At the field new artefacts are introduced 
and put into work practice by nurses. In parallel, data and information is gathered by 
means of interviews and observations. In a way this project comprises a developmental 
work research approach that is open to initiatives from both the end users and the 
researchers and developers with interest in design of computer supported work 
activity.  

As a theoretical framework for my field studies in both analysis and in design 
decisions I rely on the Activity Theory as developed by Yrjö Engeström (1987) and 
put into practice at the Centre for Activity Theory and Developmental Work Research 
in Helsinki and as dispersed to and adopted by the Blekinge Institute of Technology. 
The approach has resulted in revealing some tensions and needs in the nurse’s activity 
system to which the design will be accommodated. In this report the focus will be on a 
design challenge - what differences might Peer-to-peer make in municipal health care 
work? 

The case of wound care in a small Swedish municipality 
The nurse with specific responsibility for care recipients1 with diabetes does have a 
kind of ”home” for her administrative functions, situated in an office where she and 
her colleagues keeps records of treatment. A substantial part of her working day is to 
be present at this office but most of the time she is out on visits at care recipient’s 
home in several special accommodations. Her (and her colleagues´) work practice is 
characterized by a great diversity of tasks. Of many things, a look after and treatment 
of pressure ulcers, venous leg ulcers and diabetic foot ulcers are tasks to carry out. The 
proper treatment is of special interest because some wounds are very painful, difficult 
to heal, and may get worse. The work related to them is time and personnel 
consuming. If initially properly treated when wounds occur, a lot of suffering may be 
avoided. Wounds require attention and knowledge to handle in a successful way. To 
make records of treatment and follow up on plans are a part of this work task. Data are 

                                                           
1 I chose the Swedish word “omsorgstagare” translated as “care recipient” to make justice to 
this non-hospital domain of health care work. “Patient” is not a proper word when providing 
help with all kinds of things. However, there are currently arguments for both “omsorgstagare” 
or “vårdtagare” to be used in the domain, no strict rule exclude the one or the other word. The 
use of words is an ongoing subject for debate 
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gathered on location at the care recipient’s home. The data about the wounds has then 
to be stored in an appropriate way at the nurse’s office. Probably because of two 
reasons, this data gathering, processing and storage has not been an object of central 
standardised procedures in accordance to strict rules and forms. First, the current 
municipal health care is to be found on a kind of “middle ground” between life at 
medical service institutions and life in people’s ordinary home. Second, in this state of 
not a fully regulated work practice, the emergence of computers and computer 
networks may have violated attempts of settling rules to be followed and artefacts to 
be adopted and utilized. People might feel a kind of in a wait state while the computer 
usage increase in surrounding society and at people’s home. The situation in this 
municipal health care could then be characterized by a tension between on the one 
hand, a need for development and on the other hand an insecure and hesitation stance.   

The use of computer systems in this work practice seems restricted to a few and 
occasionally performed tasks or is accomplished by designated administrative 
personnel in connection with charges of the care recipients and the handling of staff 
salaries (Beck, 1997). An exception to the latter is middle managers use of the special 
messaging system ”OVK” (Obruten vårdkedja, in English: The unbroken chain of care 
responsibility) that connects to adjacent health services. This exception is a promising 
link of sending messages that follow a care recipient when he or she has to leave for 
hospital and when to go home. A middle manager in the municipal heath care has 
reported that it is an over-all well functioning system (interview with middle manager, 
July 2001). Some of the involved health care workers have reported good experience 
of new technology even if it is still restricted to use in the office environment where 
the needed network infrastructure is first built up. Such experiences might envision 
other computational solutions that can support health care work that is not handling 
administration of charges to care recipients or information needed for calculations of 
personnel salaries. The future will possibly bring up a lot of new technologies but a 
computer system used by nurses in this municipal health care will not be the one and 
only device in use - just another one. And if good, it will be accepted but probably 
never become “the interesting thing in it self”. 

On the initiative of this research project, a digital camera was introduced as a 
means for work in autumn 2001. It seemed as in due time because the nurse with 
special responsibility for care recipients with diabetes had herself at a few occasions 
borrowed a digital camera and made paper print out on wounds for the purpose of 
making a better documentation. In the interaction between the researcher and the 
nurse, digital photos were discussed to be stored in electronic form on a single discrete 
device. The idea was to design a high level of control and security by means of e.g. a 
zip-drive to be attached and detached to a desktop computer. Care recipient’s wounds 
are of course something “very close to the skin“. It is with no doubt a matter that one 
does not like to speak about and something less likely to show anyone. Dealing with 
this requires some special relations between the care recipient, the nurse and her co-
workers. In general all personnel in the municipal health care have to follow the 
Swedish act of secrecy. This was also made explicit on a home help service group’s 
regular meeting in the municipal organization: 

“You are not allowed to talk about the care recipients. In response to a question 
about the well-being of a particular care recipient, the health care personnel is not 
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allowed to reveal any information that should violate the act of secrecy 
[Sekretesslagen (1980:100)] that apply to all medical and health care. Everyone 
have to be careful, a conversation among health care personnel about some care 
recipient may not leak out to anybody. Great care shall be maintained in order to 
prevent such conversation to be overheard true an open window or similar.” (Home 
help manager at regular group meeting, my translation of field notes June 2001) 

For an outsider, as a researcher or a software designer, this is the first lesson to learn: 
It is not easy to get close to the people to whom wounds and their healing are “the 
thing” of central concern. In such a context as the special accommodations and the 
nurses office, the matter about wounds are surrounded by notions of security, peoples 
integrity and obligations to not let anything ”be overheard true an open window or 
similar”. The particular word ”window” directs the thoughts of the software designer 
on what might leak through a user’s interface of a computer system. The idea of 
storing digital photos of wounds on a single discrete device was an attempt to find a 
solution to an emerging problem. There is perceived a need for making images of 
wounds and combine it with textual information about the individual care recipient 
and at the same time do respect the integrity and security issues.  
 
 
In the following I will report on the empirical work that includes the intervention of 
the digital camera into the work practice; about the contradiction in making 
information confidential but also available; and on problems in transforming 
documentation work into a digital media. Further I discuss main concepts related to 
the phenomenon and methodology of Peer-to-peer computing and I report on the 
concrete analysis and design work where the attempt is to make use of Activity Theory 
as a framework for understanding a specific practice and developmental work, where, 
in this case, the task is to try utilize a distributed computer technology while 
empowering the end users. Finally I discuss some social and technological aspects of 
design and I also try to make my point on working with both Activity Theory and 
Peer-to-peer methodology. 

Handle a digital camera 
With some instructions very high qualitative digital photos was made nearly at an 
instant. The 3.1-mega-pixel camera has a design that is very familiar with an ordinary 
analogue camera. The size, look and feel, knobs and switches are about the same and 
apparently the traditional design has been successfully transformed. The same 
familiarity also applies with the default program that is intended to optimise the action 
of taking ”ordinary” photos. In-door images are supposed to have a couple of people 
on a birthday party in focus.  However, this digital camera has among a lot of other 
facilities the ability to make ”macro” images. That is a photo where the object is very 
close to the camera optics. This facility was an absolute requirement when choosing a 
camera to introduce in this work practice. On a short distance of approximately 10 
centimetres and in in-door light an optimum for a shot on a wound will be found. 
Experiences showed that the automatic flash function was not good for making photos 
of skin and wounds. It is a default mechanism to be turned off while ordinary light 
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conditions will be enough. Very good images might then be produced when 
remembering to make a fixed position by resting the arms holding the camera on the 
edge of the bed in which the care recipient is. As it turned out, the highest available 
resolution for images to be stored doesn’t seem to be necessary. On the available scale 
for storage quality, the lower corresponding size of about 160 kilobyte on each image 
is far from the best, that is larger than several Megabytes, but well enough for display 
on a standard 15” screen. The images are sharp and natural in colour. In this work 
practice the usage of a high technological device as the digital camera seems a success 
from a technical point of view. The technique was introduced by the researcher and 
accommodated by the nurse to be used in a specific context. But when the images 
from the camera shall be downloaded to a standard desktop computer - other problems 
occur.  

Get the digital images stored on the computer  
The use of the digital camera does work well (probably) thanks to a matured design in 
the previous analogue cameras transformed into the digital device. Another thing is to 
manage downloading, finding the right folder for storage and create a proper name to 
the resulting image file. To make things worse in this community where the computer 
usage still is casual and does not permeate as in many other work practices, the name 
that connect the image to the individual shall not reveal the individuals identity. This is 
contradictory, in the computing environment the image file looks like one out of many 
similar entities and because of that do need unique identifiers but the individuals name 
as a label on the file will make the security and privacy issue out of control. Due to 
made experiences, the computer systems are not perceived by the health care workers 
as completely safe, and this stance is also agreed on by computer specialist. Hackers or 
other hostile users on the Net might get true firewalls and retrieve sensitive 
information. Even if hard to imagine anyone without an legitimate authority to have 
interest in wound information, the potential harm to a care recipient if a picture is 
spread, is conceived as very threatening and this must not happen! Strict rules and 
regulations state that the information shall not leak out to unauthorized people. In the 
current documentation system, paper copies of both analogue and digital produced 
photos are kept in a ”real” paper folder but the individuals name is not written on the 
copy. The folder holds things together, maintains a reference to the individual in 
question and makes the information comprehensive. Because of security measures the 
safely guarded information will at some occasions not be available for even authorised 
personnel in need of access. In probably all health care work a standard question 
appears now and then: -Where is the (single) paper copy of the casebook? The 
inherent contradiction in keeping it safely out of reach for most people but within 
reach for a dedicated few, will probably always be something hard to handle. The first 
question when trying to transform the casebook to a digital one is if this is safe, is not 
there a risk of multiple copies that disperse true this new technology?  Of course there 
will always be a risk, the important thing to remember is though to not create too much 
of sensitive information, reduce the risk as addressed by many authors writing about 
trust and computational problems. In this case, even if pushing the threshold down for 
sensitive information for the purpose of making digital documentation possible, the 
obvious rule is to not directly attach the individuals name to photos of a wound. It does 
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not look nice, to say the least, in a designed system then, a way to proceed might be to 
try to keep the single entities as little connected as possible to the actual individual. In 
the initial try out of handling the digital photos, each image file with an automatically 
generated number as a file name is stored in a folder structure that reveals the special 
accommodation unit and a time space. For a non-member of the legitimate care 
personnel it will take some efforts to make the connection to a particular individual. 
This procedure is not a final accepted one but a future software solution will probably 
be dependent on rules known, and in some way remembered, only by the authorised 
personnel.  

Get the images as a part of a digital documentation  
In actual usage since year 1998 - 99 is a ”home-made” low-tech solution on a paper 
form for wound treatment records. The documentation is a bit enhanced with a few 
casual produced analogue photos. In this project the decision is still not made to 
convert to computerized system. Digital images on wounds are a good argument for 
developing a digital version and at least make a try out. The ”Hedvig” software 
(version 1.0) was developed in a students project at Blekinge Institute of Technology, 
the intention was to build a run able prototype of a casebook. The nurse responsible of 
diabetes was participating in design work where the ”home-made” paper version was 
transformed to a software application with addition of the digital images. In this first 
step of developmental design work the software was installed at the nurses’ office. 
Problem regarded as ”trivial” in mainly naming files will be of central concern for a 
possible next developmental phase. This will address both problems on where to store 
the images, how to create and remember a proper naming convention and also 
difficulties in making the software Graphical User Interface (GUI) smoothly support 
the documentation work. Another design issue to enhance is about a better 
correspondence between notes on regularly taken measures in wound treatment and 
connect the digital images of the wound. A plastic sliding calliper and the use of 
”Post-it notes” might solve a naming problem, if the sliding calliper is a part of the 
picture then also a ”Post-it” note on actual date can help to put the image in the right 
place. 

Peer-to-peer supporting work practice - a design challenge 
Peer-to-peer methodology might, according to Andy Oram, offer the return of the 
Internet ”to its original vision, in which everyone creates as well as consumes.” (2001, 
p. ix). This vision seems to be well suited to health care practice at present. Vertical 
power relations are history while doctors still have preference to nurses in many 
aspects and medical care service has preference to municipal health care work. In this 
project nurses and assistant nurses are generalist that take care of a vide range of tasks. 
The nurses usually carry out their work without asking a superior doctor. Most of this 
work requires close relations to the care recipients and to the other colleagues as well. 
In wound care treatment it takes a rich repertoire of purposeful actions with a diverse 
character of ”hands on” such as absorb and cleanse wound from exudates, dry 
periwound skin and apply primary and possibly secondary dressing. It is also 
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necessary to examine the current state of the wound and fit in actions to the healing 
process and decide on the proper treatment. This work needs knowledge from theory 
and practical experience and a good deal of ”human touch”. Each specific community 
of care personnel develop a culture of cooperation that is dealing with both learning 
and healing. The most responsible for day-to-day wound treatment of one individual 
care recipient are 3 - 4 nurses and an equal number of assistant nurses. While they 
work day and night and substitute each other it is of great importance to communicate 
over time and space.  

This health care organization is located in Ronneby, a small Swedish 
municipality with 28.5 thousand inhabitants. There are eleven units of special 
accommodation on where barely 500 individuals have their home. This municipality 
health care has the formal responsibility for medical treatment at these housing 
facilities with an exception of the doctor’s professional work2. Twenty-three legitimate 
nurses are working on those eleven units in a round-the-clock service and have a wide 
range of task to take care of - wound care treatment is only one out of many. It is of 
course significant that these people know about each other and that they are able to 
communicate information on healing process. This information is in the present 
situation documented in a way that is supposed to be developed - with or without 
computer support. One course of development is in direction of standardisation. The 
county health care assembles professionals with responsibility for wound care from 
both the county hospital and primary care and nurses from five municipalities within 
the county in a special wound treatment group. One of the members expressed a need 
for standards:”Today all case books (referring to the municipalities) are home-made 
but we have a need for the same kind of records” (coordinating nurse, my translation 
of interview May 2002). Another course is pointed out as making this documentation 
”in the computers”. A purposeful design of a computerised wound care documentation 
system will of course benefit from a standardisation process that is grounded in this 
care work practice - without mentioning all political and power aspects that is inherent 
in standardisation. 

To summarize, the current need situation suggest a developmental process in 
both new designed artefacts and in building knowledge and learning. The nurse with 
dedicated responsibility for wounds related to diabetes tries to enhance documentation 
and do respond positively on our projects introduction of a digital camera. The wound 
treatment group expressed a need for standardisation and a hope for new and enhanced 
documentation work supported by computers and a digital wound casebook. A first 
analysis of people with interest in an enhanced wound care practice reveal a diversity 
of people in respect of roles and assigned tasks to carry out. Both a nurse and an 
assistance nurse are generalists and provide care and medical treatment to a many 
individuals. In respect to both the actions related to wounds and in the social relations 
to the care recipients, those people form activity systems where they complement and 
substitute each other. In every-day language the care recipients and the personnel 
make up the organization and a community. In terms of Activity Theory concepts we 
are dealing with a common object that motivates the involved people to carry out their 
work using a specific set of tools and instruments, following certain rules and obeying 

                                                           
2 The division of formal responsibility between the municipal and the county council can vary in 
different municipalities in Sweden 
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a particular division of labour. In our case the common object seems to be the care 
recipient with wound(s) that need treatment. However, those people are old and ailing 
in need of help with a lot of other things. Then there are several different outcomes to 
expect as a result of the personnel’s performed work tasks. The first analysis suggests 
that the municipal elderly care comprises a number of different activity systems and 
subsequently the equivalent number of communities of people involved in care 
treatment and home help service.  

From a single nurse perspective her work practice have a strong locality in 
primarily one housing unit with approximately 45 - 50 residents and secondary another 
one or two units. In addition they also have some administration centres to attend for 
kind of ”office work to do”. They travel rather frequently between those three to five 
locations and meet and get to know many people - both care recipients and colleagues. 
The work practice could be characterised as very dense in terms of social relations and 
in the diversity of work tasks to perform. One single nurse might then be a member in 
several activity systems serving the needs of many care recipients. This is the context 
for the present design project that in its first step have introduced the digital camera 
and subsequently the use of digital images. This design project could hardly be 
regarded as ”disruptive” from the nurses perspective, but as a possibly valuable 
contribution to some aspects of their activity system. The next step in the project is 
obviously to smoothly integrate computer usage in this work practice. What might 
Peer-to-peer offer to make access to wound documentation easy and almost instant 
while not violating secrecy and the interest of the care recipient?  

A conceptual level description of Peer-to-peer might bridge the same meaning 
between the end users and the technical designers perspective: - as a methodology that 
provide a mediation tool for a two-way communication where the ”peers” are equal 
partners in an interaction for fulfilling intended needs. A specific P2P-technology 
might emphasize on anonymity and file sharing. Another application makes use of 
extra processing and storage capacity that powerful PCs might offer the actual 
network. Decentralized control structures that are managed by the user at a single node 
could be the central main feature in yet another one. All good things will not be 
possible to be supported by a single protocol because some features are contradictory 
and the practical solution realizes some sort of tradeoffs. In the wound care 
documentation project it is obvious that most workers and the care recipient are those 
that have to create information and add it to the documentation. The care recipient 
might not be able to directly contribute but indirectly by way of a close family 
member. In comparison with the well-known P2P-systems on the Internet, the number 
of nodes and peers are very few in this wound care work practice, but on the other 
hand are the mediation task to support more dense in the diversity of the content 
information. The scale of the system is one important technical aspect when trying to 
apply P2P techniques. To start from that end, let’s look at who creates what 
information to share. It is mainly occupational and professional health care workers, 
who enter free text information about periodically measures taken on a specific area of 
the body of a human being. Every care recipients have to be treated as specific cases 
dependent on individual situation e.g. ability to move and take active part in the 
healing process and the particular status of the wound. Everyone that actively carries 
out treatment tasks also have to create information and add it to the documentation. In 
the documentation there is one table of ”taken measures” that holds columns for date, 
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a one line description of what have been done and signature on the person that entered 
the information.  

Of particular interest for this project is the use of photos of the wounds. The full 
value of colour images cannot yet be determined while they are possibly precise and 
relevant representations of the healing process but not enough to build up an 
exhaustive history. The periodically written ”taken measures”, in combination with 
images of the wound, is perceived as reasonable good information. When the use of 
the digital camera is made an everyday task and the resulting digital images are loaded 
– then very rich information that also cover the time aspect could be presented in a 
computerized system. All this is provided that entering the text descriptions and 
loading the images do not interrupt and break the rhythm of the treatment tasks. At 
present one nurse started well and have created good digital images, other nurses have 
also started to practice and made photos of ”their” care recipients. The current 
situation does show that nurses are those who create the major part of the information. 
However, as the casebook is regarded as ”home-made” and subject to developmental 
work, both the work practice and the creation of information might change. Potentially 
also more people get involved in treatment and documentation work. This would 
follow the general policy of the municipal health care in trying to get the close 
relatives more involved in fulfilling their related disabled and elderly people’s needs. 
In this paper I follow that policy and consciously choose a vocabulary as close as 
possible to distinguish municipal from the county health care service. The care 
recipients are not ”patients” at some institution according to the policy – they live in 
their own home with full rights as residents but because in need of very extensive help, 
their living is realized in ”special accommodations”.  Those who have wounds are 
fortunately few, but on the other hand it is a trauma, very painful and difficult to live 
with.  

When pleased with the documentation of the health care information the next 
question is: - Who are those that have interest to read, and “consume” in P2P terms, 
the created information? If a computerized documentation system will be successful it 
is easy to envision a next developmental cycle extending to the interest of GPs in 
primary care organization and specialist doctors in adjacent county hospital.  The 
number of people will then grow, and also as a side effect of distribution outside the 
activity system, a more general interest for learning purposes or to get deeper in 
understanding of some specific aspect of a particular kind of wound might be features 
to integrate in the documentation system. As a future possible interest on a general 
level about images and text, the actual design question then get closer to the Peer-to-
peer phenomenon on the Internet.  

Threats and opportunities with a computerized Peer-to-peer solu-
tion 
The technical perspective on the P2P - phenomenon typically stress protection for 
user’s anonymity. In this case we have the opposite view, the users shall have the 
authority to access information. To protect the care recipient’s privacy, only those who 
are involved in providing treatment should have the authority to read, change and add 
to the documentation. The rules for this protection will not change because of the 
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introduction of a computerized system. All those that have full access have good 
reason to know both ”the whole picture” and the particular details about the individual 
care recipient.  Every nurse can be dedicated as PAS, which is a Swedish acronym for 
patient responsible nurse. Accordingly there is one PAS for each individual care 
recipient that creates most of the documentation. The nurses and the assistant nurses 

need to cooperate and share the whole documentation. Other nurses and doctors might 
have temporarily interest in the whole or parts of the documentation. An obvious thing 
that matter for a designer is subsequently to offer the PAS-nurse the power to manage 
authority issues. She will then become a kind of owner of the documentation in 
fulfilling her responsibility for the care recipient. In use of the computerized system 
the nurses create information and handle who will have access to what and when. As 
this division of tasks are clear, the health care personnel and the technical designers 
have to further elaborate the granularity of access levels.  Figure 1 suggests roughly 
two different layers of information. Those who perform day-by-day wound treatment 
shall have access to the whole information content and also be able to add notes on 
taken measures and digital photos. When it is needed to communicate the 
documentation to people outside the activity system, strong boundaries are crossed but 
this might get through if not the whole of the information is shared.  As suggested by 
figure 1, in that case possibly only the 2nd layer is needed leaving out identifier to the 
specific individual care recipient. This is a preliminary model that makes a promise to 
come through anxious doubts about transforming the casebook to be a part of ”the 
leaky Net”. The model is to be regarded as a starting point in a second phase of the 
(analysis and) design work. It might visualize, for the end users and the developers, the 
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important design issues that take both the privacy and the cooperation issues into 
account. Activity Theory as a conceptual framework for finding and visualizing the 
working communities seems promising for informing software designs not to break 
through cultural matured borders and then not ”leak out” information that have to be   

Table 1 Treats and opportunities with a digital wound treatment casebook 

- The technique with producing digital images does not hold measurement 
quality on wound/ulcer properties.  

- Security concern, information will be accessible for un-authorised people. 

- The documentation will not be available when needed because of technical 
troubles with the network and/or the software. 

- The users experience with the software is that the documentation work is 
tampered and monitored by someone that is not a member of the activity system. 

- The software is used for superior’s secret investigation of the work. 

- The software User Interface is not in accordance with purposeful actions and 
the user experience a trap situation or to be lost in an ambiguous environment. 

Tr
ea

ts
: 

- In many situations a digital version is not as accessible as paper-based 
documentation. 

- A sequence of digital images might visualize the healing process over a longer 
period of time (months, years). 

- Enhanced documentation if the images are connected to notes on taken 
measures (recorded with respect to date). 

- The size of one image can be larger on a computer screen, enabling more 
detailed examination. 

- The digital wound documentation can more easily be shared between nurses, 
assistance nurses, doctors and other authorized people. 

O
pp

or
tu

ni
tie

s:
 

- The new artefact supports a desired change of the work practice where learning 
about enhanced treatment becomes a systemic feature in the use of the new 
artefact 

 guarded. In such way it might be possible to deal with the contradiction between 
protecting and hide the sensitive information but also make it accessible for authorised 
occupational and professional workers. 

That a computational artefact can support the day-to-day activities in wound care 
treatment is not to be taken for granted. The designers with knowledge in computer 
science and software engineering can suggest that a certain artefact may be useful but 
have also to involve the users in the system development. The users have to be 
confident that the every day decisions do not to slip out of their hands. New technique 
with imagined textual and pictorial information on computers has then to be 
introduced in an iterative way. It probably takes a long period of time to establish a 
dialog between users and designers. Artefacts need a step-by-step design, there is for 
sure not a self-sufficient system to make in the design studio and implement in the 
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field at once. To evaluate the current situation, potential treats and opportunities 
according to experiences made in the project up to now, are summarized in table 1. 

The new computerized casebook will then be a kind of groupware Peer-to-peer 
system. It is essential for the purpose of not violating the work practice to design 
according to the whole and the particulars of the specific context of the domain. The 
Graphical User Interface must be customized to the end users language, i.e. text on 
labels, menus and such shall accommodate to the vocabulary of the work practice. 
Choice of words and data types is of special interest for the digital transformation of 
the wound treatment casebook. To ensure trust on the technical system as such, aspects 
as encrypted end-to-end traffic and digital signatures as to authenticate the 
collaborating occupational and professional workers have to be considered. 

General discussion -”cultural matured” as a social system and ”ad 
hoc” as a technical system  
The municipal health care organization was a bit “cloudy” from the point of view of 
the design project when it first entered the field. An outsider do have problem in trying 

to distinguish any clear pattern of relations between people and it is hard to understand 
what all the artefacts are good for in this domain. It takes some empirical work to find 
out facts and build an analysis. In figure 2 our developmental work is depicted as a 
trajectory from a first encounter with the organization (the cloud image) to what might 
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be found with the help of, in phase 1 the Activity Theory (the triangles), and in phase 2 
that is an initial introduction of P2P technology (the single grey triangle with “P2P” on 
top). This picture of our design challenge makes use of Yrjö Engeström’s triangle 
(1987), a general model that constitutes an activity system. Each triangle has six 
interrelated nodes representing the common object, the individual subject, artefacts, 
rules, the community and division of labour. The activity systems within the municipal 
organization are to be characterized as culturally matured and interrelated. It takes 
some efforts to reveal people’s relations and what, for the sake of our project that is 
the most important things to learn about. Activity Theory is a framework for under-
standing the inner life of one system and where there are boundaries in-between 
systems to respect.  

What seems clear for now is that one individual nurse is working as a generalist 
with many diverse tasks and that is why she is a member of several activity systems. In 
practice she moves into and out from different social systems every day. She does her 
work within a culture, leaves it and enters into another one that is both similar and a 
different kind of culture. Every day she is crossing borders without any effort in how 
to find her way - she is within or smoothly gets through the boundaries of cultural 
matured systems. The main idea with this design project is to inform the technology 
development actors with findings from her and her colleagues work practice. In figure 
2 the phase 2 can be understood as only three activity systems recognized while there 
for sure are greater number of systems in the whole municipality elder care. The main 
design idea is then a one-to-one relationship between a Peer-to-peer groupware system 
and an identified activity system. A following phase 3 might establish new Peer-to-
peer systems but not one that cross the boundaries of any activity system. That of 
course does not mean that the different Peer-to-peer systems shall not communicate 
but such connection will be a matter of a next (fourth) design phase. An important 
point with this order of developmental work is to enhance the inner life of the 
particular social system in the first place and in effect make it more likely to succeed 
with communication crossing boundaries between different social systems.  

In typical P2P system the users that connect to the network cannot be 
anticipated, because there is no knowledge about who, where or when a peer will 
appear on some node. In the popular interest of sharing digital files, peer users make 
up an ad hoc community. In our wound care case, however, it is from the users’ 
perspective essential to know in advance which particular individuals are the possible 
peers to connect with. The contradictory task is to protect and hide sensitive 
information and at the same time make it accessible within the interest group. The 
individual peer that creates information must trust that access is only possible for those 
that have authorised permission. Leaking information is not a severe problem within 
the current activity system, but it is obvious that introduction of a digital information 
technology may be recognized as a risky thing. In this work practice, a P2P groupware 
as perceived from the end users, shall not be an ad hoc system. On the contrary it 
should rather be an exclusive indoor system where every peer is familiar with each 
other’s name, roles and responsibilities. On the other hand, seen as a technical system, 
the pattern of who (as a member of a specific group) that make up a connection at a 
particular time, what information content to up- or download from/to, where or what 
relation in terms of control, cannot be predicted and consequently from that 
perspective it can be characterized as an ad hoc system. This is why further work on 
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this project will have to make analysis and design that respect both the social and the 
technical aspect of the same work practice. The general illustration in figure 2 shows 
that our specific P2P design will have to take advantage of both Activity Theory 
analysis and possibly also will provide the work practice with a technological 
enhancement in order to improve documentation, communication and learning in the 
domain of wound care treatment. 

General Practitioner Ruth F. Öien (2002) has developed a work practice on pinch 
grafting3 at a primary care centre in an adjacent municipality of Karlskrona. In a recent 
doctoral thesis she suggests that improved healing of wounds might be accomplished 
by co-operation in leg ulcer care. A multidisciplinary group “is acting as an 
intermediary between primary/community4 and hospital care and is a prerequisite for 
good co-operation between the two levels of care”. In general it could be stated that a 
lot can be done to improve wound care treatment, enhanced communication and 
learning is then of course the bits and pieces. My point on this is that a first step on 
such improvement seems to be better communication and learning within the local 
activity systems, not to forget the division of responsibility between municipality 
health care and the primary care organization. Such developmental work might 
precede and work in parallel with development of the suggested multidisciplinary 
group. 

Kristina Westerberg (1999) discusses two patterns of conducting work in a 
Swedish municipal elder care with special interest in middle mangers work practice. 
Those managers5 are closest above nurses and assistant nurses in the easily visible line 
organization. In the hierarchical pattern, decision and information have a typical top-
down-direction. But it is common that the same managers build up informal 
collaborative networks to be able to discuss and gather information as a firm 
grounding for decisions. Both systems exist side by side. 

It is possible to trace the two systems, the local social network and the professional 
hierarchy, as two historical roots to the visible and invisible structures within the 
present elder care organization. (Westerberg 1999, p. 112) 

This gives us another dimension to be aware of when introducing a digital casebook as 
a tool for enhanced communication and learning. Westerberg point out that while 
introduction of computer technology was asked for there was no discussing of using it 
for the collaborative network communication: “The question of how this could be 
accomplished remains to be investigated but the first step is to see the invisible in 
order to understand the potentials” (Westerberg 1999, p. 112). In utilizing a Peer-to-
peer methodology in wound care treatment it seems like a fruitful course of our design 
efforts to pay attention to the tensions and contradictions within the particular activity 
systems in question. 

                                                           
3 Pinch grafting is a skin transplantation technique to hasten the healing of wounds 
4 Rut F. Öien’s choice of translation is ”community” of the Swedish word ”kommun” when 
writing about the local administrative unit in the Swedish political system when I prefer the 
word ”municipality” 
5 “Middle manager in elder care” is a translation of: earlier the Swedish “hemtjänstassistent” (in 
English sometimes “home help assistants”), in today vocabulary  “enhetschef i äldreomsorg” is 
valid 
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Wound Care Documentation Project in Municipal Elder 
Care 

[Kyhlbäck, Hans & Persson, Hannes (2003) Wound Care Documentation Project at 
Municipal Elder Care. In Moreno, A., and Nealon, J.L. (eds.) Application of Software 
Agent Technology in the Health Care Domain. Whitestein Series in Software Agent 
Technologies, Birkhauser Verlag, 2003] 

Abstract: This ongoing R&D project is about design of a peer-to-peer 
groupware aimed to support wound care documentation. Nurses decentralized 
control is recognized as a crucial factor for transition from a single paper print 
form to a distributed electronic case book. The use of digital photographs has 
been introduced revealing a developmental potential in this Swedish municipal 
elder care. In an evolutionary design approach the project is trying to accomplish 
a mapping between the work activity and the core features of the software 
system. An authorization layered model and peer membership rules are 
suggested and elaborated in the design work as key elements in a developed 
peer-to-peer network architecture. The article reports on utilizing ethnographic 
field studies and nurses participatory design work as contributions to the 
software development. The opportunity of improving work and learning by 
means of the peer-to-peer environment is discussed as additional aspects of 
software development work.  

Introduction 
The aim of the project is to map decentralized network solution to a decentralized 
wound care work practice. It will be argued that central in the work practice is the 
issue of the nurses’ control of their work activity, and therefore the core issue of the 
design challenge is to map this control aspect. Focusing on the control aspect, our 
approach is, first, to find out which aspects of control are central according to infor-
mation captured by ethnography and participatory design methods. Second, we 
attempt to “build in” the same “control aspects” into the technology, fully aware of the 
fact that when we introduce a new powerful technology new circumstances emerge 
and, consequently, a new work practice will occur. 

Sharing and Remembering Wound Care Information  
The Wound Care Documentation project is an ongoing project established since one 
and a half year in the actual work practice of nurses in a Swedish municipal elder care. 
So far the use of a digital camera and the task of taking digital photos of wounds have 
been introduced and accommodated to the nurses’ documentation work. In conjunction 
with initial field studies, a stand-alone software called “Hedvig” was designed and 
tested at location as a prototype for a future digital wound documentation system 
(Kyhlbäck, 2002). Currently users and developers cooperatively construct a 
decentralized network solution to a decentralized work practice. The special features 
of digital images are perceived as a promising technique that will be integrated in a 
new way of sharing and remembering information related to wound care treatment.  
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The design approach of this project is not to invent a large size and self sufficient 
system intended to compensate human work. On the contrary, it sets off small and 
simple to find a way of supporting intelligent human work. The aim of the intended 
software is not to automate human actions as a kind of an agent system but provide a 
technological space that facilitates wound care measures and the organizational 
memory of provided treatment. 

The Challenge of Introducing a Network Solution 
Thus, the Wound Documentation Project is facing a challenge of introduction a 
distributed network solution in a health care work practice. New network technology 
may result in distrust, non-acceptance and frustrating experiences for the health care 
personnel.  What seems to be an important reason to failures of deployment is the 
human’s lack of control of the technology. In their book Information ecologies (1999) 
Nardi and O'Day describes how the activity in an operation room at a hospital was 
affected by the introduction of a central monitoring system where the neurophysio-
logist could monitor several operations at once from his office. The introduced system 
fed all the data of interest to neurophysiologist outside the operating room, including 
operation room audio and video, in addition to the instrument data. As they write “It 
was an invasion of privacy. It threatened the sanctity and balance of the social 
practices that made the difficult work of neurosurgery possible” (1999, p. 178). The 
authors claim that the “remote broadcast changed the nature of communication inside 
the operating room in significant ways” (1999, p. 179).  They no longer made jokes or 
talked about their weekend plans.  This maybe seems harmful but as the authors states 
“the banter and fun in the operating room provided social cohesion in a stressful 
situation that required meticulous teamwork” (ibid.). The personnel who were moni-
tored had no control over who had the access to watch the records of them. It was even 
so that anyone who got access to the computer network was able to see the broadcast 
from the operating room. This feeling of being out of control can demolish most 
introduced systems. As Nardi and O'Day point out, the introduction of a new artifact 
inevitable will lead to changes in the current work practice, and in some cases it leads 
to the emergence of a whole new practice. The new technology makes things possible 
that were not possible before and therefore affect the activity in the work setting where 
the artifact was introduced. By the deployment of such a central artifact as our 
designed peer-to-peer groupware system, the daily activity in the elder care is likely to 
be affected.  

The Mission and Suggested Concepts 
The mission of our R&D project is to support, and avoid making things worse in the 
elder care. We hope that our contribution will help to make the work activity more 
sound and flourishing at the same time as we understand that our peer-to-peer system 
is not the one and only solution to problems of well-being for the care recipients and 
the health care staff. We have identified a set of goals for what to accomplish in 
making real our over-all mission for the R&D project. In the developmental work we 
consequently have created or selected a number of measures for realizing how to 
accomplish the implementation and deployment of our: decentralized network solution 
to a decentralized wound care work practice. Our design work focus on a transition of 
a paper print case book to make a distributed electronic version. The ubiquitous 
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Internet is a technological grounding on which we build an implementation of our 
designed peer-to-peer groupware. From findings of ethnography on how the local team 
work is organized, we try to map by means of our suggested concepts for this peer-to-
peer groupware. The authorization layered model realizes our understanding of core 
characteristics of wound treatment documentation. Some parts of the information are 
not needed for assessment and analysis of a particular wound healing process. Leaving 
personal data out will make it possible to share anonymous information with personnel 
in the periphery of the work practice. In making a distinction between different 
information content, we find a way to distribute information and in effect the system 
might promote learning on a distance to the actual work practice. The authorization 
model is followed up by the peer membership rules and found as a sufficient match to 
actual division of labor in the health care practice. Those concepts are key elements in 
our peer-to-peer network architecture which is currently developed further in our R&D 
project. In developing an ontology (Fensel, 2001) we might find an artifact that 
facilitates communication among nurses and software designers, as well as a product 
to be utilized in our design.   

Allowing the Nurses to Maintain Control of Wound Care Information 
However, for now this article reports on an on-going project where the peer-to-peer 
groupware is planned to be deployed allowing the nurses to maintain control of wound 
care information content in a digital environment. The software under development 
will allow for the nurses to first invite themselves as members of a specific network 
community, or more precisely, to a peer group as described in following paragraphs. 
The nurses and other personnel provide wound care tasks as motivated by the 
individual care recipient’s need to get her or his wound healed. For those mostly 
elderly people in the municipal special accommodation, it is painful and takes a lot of 
patience and time to successfully treat wounds. In this writing we refer to wounds in 
general but adhere to descriptions like: “chronic wounds such as pressure, diabetic and 
venous ulcers” or “non-healing” alternatively “hard to heal” leg, foot and pressure 
wounds that need recurring treatment.  The municipal wound care work is charac-
terized by skilful assessment and giving ‘hands on’ measures at the care recipient’s 
home.  
 

Integrated and Unified Case Book 
A supposition of the R&D project is that the nurses will learn and feel familiar with 
the peer group software and further get confident about adding more people to either 
be full members of the group or only as restricted “to just look” at some specific parts 
of the information. The idea of the extension of the documentation artifact is to let 
people look and learn and this is found to be a secondary motive for the Wound Care 
Documentation project. In supporting documentation work an integrated and unified 
case book is asked for as the central artifact. A nurse in the municipal elder care and 
member of the Special County Wound Treatment Group pointed out: “There is a need 
of a unified documentation. Today we have a number of home-made case books” 
(interview May 2002). Additionally, the General Practitioner Ruth F. Öien that has 
developed a work practice on pinch grafting at a primary care centre in a neighboring 
municipality, highlights the importance of improved education in a recent doctoral 
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thesis: “Monitoring standards for assessment of ulcer aetiology through repeated 
questionnaires and educating medical staff seemed to assure more accurate diagnoses, 
a prerequisite for effective leg ulcer treatment” (2002, abstract).  

Evolutionary Design Approach 
The methodological approach of this project is to develop the system in an 
evolutionary way as inspired by the Scandinavian tradition of participatory design 
work. The idea is to integrate feedback from the field continuously into the design 
process. Nurses and software designers and engineers currently interact to get work 
practice experiences and the design made more specific and fine tuned. The technique 
of using mock-up’s, that is low fidelity prototypes of user interfaces, is a way of 
facilitating communication between end users and designers. This approach of our 
R&D efforts seems well suited to applying new technology to an established human 
work practice. According to Tom Gilb the evolutionary process “… is particularly 
suited to complex technology, fast-moving environments, large scale projects” (1998), 
this approach seems to make sense also in our project. Analysis and design is in a way 
adapted to the articulated needs as picked up by ethnographic studies and joint design 
sessions. Further on, delivered software will be tested and evaluated in the real work 
setting of the end users. 

Wound Care in a Swedish Municipal Health Care 
In municipal elder care within special accommodations, people live and receive bodily 
care and help with ordinary things to do in a home, and in some cases they are given 
medical care treatment. About 500 individuals live at eleven special accommodation 
units in the Municipality of Ronneby. For all of those, a total of twenty-three nurses 
provide medical care treatment. They work as generalist with many different tasks to 
carry out, and a particular task is to provide wound care treatment.  

Use of computers is not prominent in this work-at-home-setting while the 
municipal elder care requires a lot of “human touch” and sensitive attention to the 
elderly in need of help and proper treatment. Bandaging and dressing of a wound is a 
routine task that involves assessment, decisions and co-operation between all involved 
people. The task is far from trivial but a time consuming work concerning life of a 
human being and the particularities of a specific wound.  

Nurses on the Move with the Bag on Wheels  
Quality of treatment is dependent of mutual understanding which is built when nurses, 
doctors and other personnel cooperate. Learning about the individual care recipient in 
general and about a specific wound is an every day issue of wound treatment. 
Embedded in the infrastructure of the work practice are artifacts as the case book. In 
the today paper version it contains heterogeneous information about the individual’s 
personal data, status of health, diagnosis and instructions of the specific wound 
treatment and also written notes on periodically taken measures. The personnel learn 
about the development of individuals and of the healing process as close and intimate 
aspects of life as such. New practices, new medicals and specific wound treatment 
tools and materials emerge, and consequently, the work has a potential to make 
treatment to be beneficial for the care recipients.  
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At the special accommodation the care personnel are integrated nearly as family 
members. Social relations develop in the intimate interactions between the care 
recipient and, in the first place, the nurses and the assistant nurses. Vocabularies 
develop to facilitate hands-on actions and communication. Aspects of this culture is 
mediated by the case book serving the interest to maintain remembering and 
assessment of wound healing among those that directly take part in the treatment 
activity. Apparently the actual paper casebook supports the interest of the closest work 
team. It can then be seen as an important component in the over-all infrastructure of 
the municipal work practice. As the health care work is regulated according to national 
legislation, it is argued to extend the local infrastructure and connect it to adjacent 
health care institutions and to governmental bodies in the administrative and political 

system. In trying to realize such extension there is however a lot of baggage to deal 
with. Information is often thought of to be made available in other locations than 
where it is created. We believe that it is first necessary to consider the information and 
communication technology in the primary location. In Figure 1 is indicated the nurses 
work as on the move and making visits to several homes of elder people on an 
ordinary day. Each nurse have a “bag on wheels” in which is found four to five 
ordinary loose leaf binders containing paper prints of information, a diary and some 
medical equipment. The actual content of the bag is about planned care service to 
provide fore elderly people as the nurse pay a visit to. Information about wound 
treatment is only a part of all this paper work. Deploying wound documentation 
software will not in it self replace the use of a bag on wheels. 

Figure 1 Information technology in today municipal health care 
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We believe this work might be supported by an enhanced and computerized 
Wound Treatment Documentation System. The use of a digital camera and digital 
photographs as a part of the documentation work is introduced among the nurses since 
about one and a half year ago. Fully aware of the risk of reducing freedom of the 
course of actions of the health care workers while they are dealing with a very rich and 
diverse reality of elderly care, we try to make a computer support system successful by 
a sufficient match between the construction of a computer peer-to-peer system and the 
world as perceived by the end users. 

Design of Network Architecture 
When designing key elements of the system architecture we adopted three levels of 
authority, apprentice (Lave and Wenger, 1991), credential member (Brookshier, 2002) 
and group manager. We deliberately deviate from the conventional term user and from 
now on suggest the terms above. These terms would be in better accordance with the 
common vocabulary in the context of the actual work practice.  We use the term peer 
as a generic term when we don’t want to distinguish their level of authority. Those 
levels, or identified sorts of health care personnel, make up our peer membership rules. 

Distinction between Different Levels of Authority 
This distinction between the different levels of authority is a direct mapping of the 
relationships in the work context. In the local work setting a nurse is a member of a 
health care team. In the application the team is mapped into a peer group and the 
nurses in the team are mapped into credential members. The nurse that is “the 
responsible nurse” (“PAS” is the Swedish acronym) for a specific care recipient is 
flagged as group manager and has the power to let other persons join the group (i.e. 
become credential members). To make sure that the peers in the system receive the 
same privileges as in their local work setting we introduced the model of authorization 
layers (Kyhlbäck, 2002). This model determines which person is authorized to see 
(and modify) information about a specific care recipient. 

The 1st layer is the protected information that only the credential members have 
access to. The information in the 2nd layer is for both credential members and 
apprentices. However, the PAS might give or prevent the apprentice’s access to the 2nd 
layer information due to the individual care recipient’s wish. 

It is the PAS that determines which peer is a credential member or which peer is 
an apprentice (all peers in the system are without access until a PAS let them into their 
group). As can be seen in Figure 2, a peer can be both a credential member and an 
apprentice, although not within the same peer group. 

At the first degree of extension peer 3 is an apprentice (indicated by the arrow) 
concerning care recipient A (“cr A” in the figure), but a credential member concerning 
care recipient B. At the second degree peer 2 is a credential member in the peer groups 
for both care recipient A and B. Peer 4 is an apprentice in the first extension but in the 
second has become a credential member in the peer group for care recipient A while 
peer 5 still has a non access position concerning information on both care recipients. 
Consequently, peers within the system who are not appointed as credential or 
apprentice members for a specific care recipient, are treated by the system as having 
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no access at all, they are only potential members to be invited by the nurses in the 
work activity. 

Peer 1

Peer 2
Peer 3

Peer 5

Peer 4

WoundDoc

cr A

cr B

WoundDoc

Peer 1

Peer 3

Peer 5

Peer 4

cr A

Peer 2

 
Fig. 2. The WoundDoc system at two different degree of extension  

reflecting the dynamic character of peer membership rules 

As can be seen in the Figure 2, WoundDoc is the group that contains all sub peer 
groups building up the system. Each peer group within the main group WoundDoc 
corresponds to the concept of a virtual private network (VPN) (Stallings, 2000 and 
Brookshier, 2002). The WoundDoc group is a part of the default World peer group 
(Brookshier, 2002). By the nature of the information handled by the system all 
network traffic and data are encrypted. Encryption together with the introduced 
authority model helps maintaining the status as a secure VPN. 

Distribution of the Administration Task 
This system model sketched above distributes the administration tasks to each PAS. 
The system therefore becomes less dependent on central administration authority. The 
role of the latter will be restricted only to assign a PAS to each care recipient and 
reassign a PAS to a care recipient when necessary, making sure that each care 
recipient has a PAS all the time. The municipal nurse unit manager (MnUm) has the 
responsibility for this task today in their local work setting, and therefore we have 
introduced another level of authority in our system: the MnUm. The tasks and the role 
of this peer are derivable from the local work setting and mapped into the system. The 
MnUm is actually passing over the control of the system to all peers flagged as PAS. 
Consequently it is the PAS who get the distributed (decentralized) control over the 
system.  

The Information Owners Control 
The PAS get control over which peers are credential members or which are appren-
tices regarding “her” peer group(s). The benefit of this solution is that it is the infor-
mation owners (PAS) her/himself that maintain control over who is authorized to 
access the information. Information in the 2nd layer of a specific case book is all an 
apprentice might get access to. It is totally de-personified and could make no harm, 
except if someone has access to the 1st layer information containing personal particu-
lars. The purpose with letting this 2nd layer information as partly available is to support 
the learning process within the organization: other nurses can read care treatment 
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instructions and see images of critical wounds and learn by other nurse’s experience. 
That’s also why we decided to name this level of authority apprentice. 

Since the PAS now get the control over the specific peer group it is up to her 
when letting other peers into her peer group. It is expected that the peer groups 
gradually will expand over time. What’s important is that the control of this expansion 
is distributed to each PAS and not to some central administration authority.  

Design Considerations Facing Work Practices 
A problem of today practice with use of a single paper case book is that it is casually 
not accessible when it is asked for. This is due to the contradictory character of the 
information about sensitive and taboo issues. Wounds are not something the care 
recipients are likely to talk about with somebody else and even less something to show 
and make visible. It is essential to respect privacy and follow legislation about secrecy. 
That is why the paper case book is only made available for authorized care personnel. 
Partly because the municipal nurses are on the move and pay visits to several 
individuals in different special accommodations on every day, the paper case book 
might not always be available. The sensitive information content is secrete and 
because of that less available. As a work-around, the nurses, therefore frequently write 
notes on “post-it” pieces of paper and for a while put them in their pocket. Later on 
when there is some space in time, the nurses update the paper case book with help of 
those “post-it” notes. To remember is that on an ordinary working day, the nurses plan 
a number of visits to provide several kinds of treatments, of which wound treatment is 
only one of them. Typically the nurses try to keep up with the plan but are now and 
then interrupted by events that “pop up”. The nurses are most of the time on foot 
making rapid shifts of focus and instant switches between different services. In respect 
of wound treatment, things might be significantly changed if a high level of privacy is 
maintained and access to a reliable information system is improved by means of a 
peer-to-peer computer network. 

Crucial to Provide for Nurses Decentralized Control 
The crucial design task for our peer-to-peer groupware is then to provide for 
decentralized control. A paper case book is stored in an ordinary loose-leaf binder of 
A4-size. It is an artifact with physical properties for long accepted as secure in the 
municipal health care. We expect that if the software fulfills functional requirements 
for smooth and stable performance and a decentralized control, then the computer 
artifact also can be regarded as safe and reliable. All of this can not be foreseen in 
advance but might be created, provided the nurses in the first place are able to 
experience that they are at least in the same control of the digital case book as with the 
today’s paper version. If they have control of who will access what, it will be possible 
to create and share information on the computer network. The nurses, in particular the 
PAS, create documentation to support their own day-to-day actions but as the 
information owners they fulfill an agency in the interest of the individual care 
recipient. The relationship between a recipient and a provider is socially constructed 
and if the health care matters are carried to an extreme, the recipient is in his or her full 
right to refuse care treatment. In the same manner, the individual might refuse 
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documentation about her or his wound to be made available for others than a select 
few. This is also supported by Swedish legislation that explicitly states that 
information across health care institutional boarders have to be carefully approved. 
The individual care recipient has to actively confirm approval as a condition for 
distribution to adjacent hospital care system or any other health care authority. 

Other People might be Members and Peers 
The municipal nurse carries a key role in maintaining an intimate and trustful relation 
as a first hand partner in providing hands-on treatment, as well as a mediator to other 
potential care providers. If the responsible nurse is able to instruct on proper treatment, 
assistant nurses and relatives might be involved in the actual wound care treatment. 
The wound care case book might also be subject to such a cultural constructed health 
care practice and other people than nurses might have a legitimate interest to become 
members and peers in appropriate peer groups. Obviously, doctors in the primary care 
system currently have interest in both the care treatment and in the case book. In the 
municipality in question, there is an agreement to divide nurse’s responsibility on the 
municipal organization and doctors tasks of mainly making diagnosis and 
prescriptions on the primary care organization. The doctors come at planned visits to 
the special accommodations and fulfill a role as a “patient responsible doctor” (“PAL” 
is the Swedish acronym). Following the rules, there are one PAS and one PAL on each 
care recipient. The today’s paper case book is then available for the adherent PAL at a 
visit but it is not available at the primary care location, which is the “home” of the 
doctor’s ordinary working time. With our network solution and the individual’s 
approval, the digital case book might be accessible for the PAL at the primary care 
locations as well. The nurse (as a PAS), given the control of the peer group, might then 
experience that the relationship with the care recipient is not violated even if the case 
book is made available in other locations. This possible extension to the primary care 
has to be carefully considered in deployment of the software. 

If the peer-to-peer system will meet an initial acceptance by the nurses, and in 
compliance with their agency also by the care recipients, several peer groups will be 
dynamically constructed. On the designed condition the PAS invites and adds her 
nurse colleagues who replace her at time when she is not on duty. Such flexibility to 
form peer groups match the current working teams that provide wound treatment for 
an individual at the special accommodations. The added members of a peer group are 
those that have the day-to-day primary responsibility for provision of care. They will 
have full access to the case book which is needed to follow rules of making notes on 
periodically taken measures of wound treatment. Those notes make up a history of the 
healing process that also might be further enhanced by digital photos integrated into 
the electronic case book. Taking pictures with a digital camera is already experienced 
as a promising technique to enhance wound documentation and is already part of the 
work practice.  

One Peer Group on Each Individual Suffering of a Wound 
In deployment of the peer-to-peer system, a peer group will be created for each 
individual suffering of a wound, and consequently, the number and size of the peer 
groups will reflect the practice of those that are close to the individual care recipient. 
The nurses are as employees obligated to follow the conduct of a hierarchical line 
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organization but there is usually no practical or legal reason to share treatment 
information with e.g. any superior manager. The provided health care work is 
inherently decentralized in respect to its location to peoples home and how it is 
culturally developed and motivated by the needs of the individual care recipient 
(Westerberg, 2000). As our ethnographic studies reveal, the municipal personnel are 
employed by a large organization comprising one principal authority, however, in 
respect to most work practice tasks, they are members of several culturally developed 
activity systems (Engeström, 1987). A municipal nurse might be a designated “patient 
responsible nurse” (PAS) and as such carry a key role. Around the individual are other 
people involved in providing care treatment. Rules and artifacts are to be followed or 
utilized – all referring to the care recipient as the central and communal object of an 
activity system. For short, the municipal elder care as an official line organization is 
one large system, but seen as activity systems, there are many decentralized working 
teams defined by each individual care recipient. Provided that the peer-to-peer system 
will be accepted and the PAS will be given the decentralized control of the software, 
we expect that the added peers to each peer group will match the actual members of 
each activity system. A successful deployment will in a first phase be constructed by 
the nurses and matching each care recipient as the object of each decentralized 
working team. In a second phase, also the adherent doctor as a PAL will be added to 
the appropriate peer group, provided that legally difficulties in crossing institutional 
boarders are overcome.  

Design Principles for the Graphical User Interface 
In our project we emphasize the visualization aspect of the electronic case book. The 
diversity of information types range from check boxes to free text descriptions 
including digital images of the wound in question. The graphical user interface is 
being made to follow design patterns that clearly divide one coherent concern on one 
distinct display. As the interface is visualized in full authorization mode on a standard 
desktop screen, it shall also be clear that the information is about only one specific 
care recipient. Name and other information that reveal the identity is therefore not 
necessary to blow up for everyone to catch at a glance. On the other hand it is stated as 
a requirement that a significant part of the interface shall display names and some 
representative object for each credential member in the actual peer group. It is 
expected that visualization of all authorized peers support a user experience of the 
interface that confirm which particular wound and care recipient that is the common 
object of the group.  Additionally, there will also be indicated which one of the peers 
that is the PAS with power to manage membership in the group.  These design 
principles for the user interface is set up to promote a functional requirement to 
display only one case book for one care recipient at a time and in effect also support a 
user experience of a decentralized control of the peer-to-peer system. This design 
make justice to object oriented software concepts that we believe will serve the 
purpose of integrating the user interface and the software system into the mature social 
activity systems.  

The Scale of the System 
Following a guiding-star of humans conduct over an advanced technology, our project 
utilizes the Internet infrastructure and provides it as a support system to be controlled 
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by the members of a purposeful human work practice. Peoples decentralized 
distribution of power to accept membership, refuse or restrict access to resources is not 
a task to automate. Given the foundational principle to support and not reduce peoples 
conscious work we believe a successful approach allow the end users to learn and get 
familiar with the new system.  If the members of the municipal elder care control 
what, when and who to be integrated and made connected to the potential of a large 
technology system, the scale of it will be balanced to the needs and perspective found 
in the local circumstances of a decentralized work. 

Starting in very small scale we expect each peer group of credential members to 
grow to a size that match the culturally matured activity systems. It might take some 
time to get to a balanced situation. It will involve breaking principal organizational 
barriers between the municipal care, primary care and specialist hospital care. By the 
time when members learn and accept the peer-to-peer groupware they might be 
encouraged to let size grow in terms of making anonymous information available for 
apprentice peers. The very existence of the software within the frame of the municipal 
elder care will make people in adjacent care systems interested, and probably some 
will insist to share text and images about the wounds. Provided that the care recipient 
allows his or her information to be shared, it can be made available for the apprentice 
peers in the system. It is then possibly for apprentice members to “just look” at those 
parts of the information as we define belonging to only the 2nd layer of information in 
the electronic case book. Probably a doctor only needs this anonymous part of the 
information to be able to make advice from a distance. Students of health care are 
another group that might have a legitimate interest to look at a series of digital images 
that reflect the healing process of a wound. We believe the peer-to-peer groupware 
have the potential as a wound care documentation support system and possibly it also 
open up for new and improved ways of learning and performing work. 

Holding it All Together 
Internet infrastructure provides a horizontal zone of expansion beyond the 
organizations local intranet. Already today the underlying network platform makes it 
possible to connect to the system from anywhere in the world, as long as the computer 
has an Internet-connection. We use the worldwide Internet to connect our peers. The 
built-in mechanisms in the system together with the JXTA-platform1 enable us to 
shape a virtual network of geographically distributed clients. The figure 3 is a general 
model of how geographically distributed computers and networks establish a virtual 
network.  

                                                           
1 www.jxta.org 



 

 
56 

 
Fig. 3. General model of mapping between physical and virtual networks (JXTA press 

kit2) 

In our model the WoundDoc main peer group containing all the dynamically created 
care recipient groups represents the JXTA Virtual Network layer in the picture above. 
It is this boundary (group) that delimits the peers from the rest of the peers in the 
default world peer group. The municipal fiber network connecting all the special 
accommodations in Ronneby represents the physical network in the figure. The fiber 
ring obtains connection to the global Internet for the public authority buildings within 
the municipal. As mentioned the access to the WoundDoc system is via Internet, the 
fiber ring is only used to provide the computers with Internet access. This enables 
other networks to connect to our virtual network such as the county computer network 
in Ronneby primary care or at the hospital in Karlskrona or even a dial-up modem 
connection from the home of a relative as long as the computers got an Internet 
connection.  
 
JXTA is a set of open-source protocols for building peer-to-peer applications. The 
following description of JXTA is from the introduction of the JXTA protocol 
specification: 

The JXTA protocols are a set of six protocols that have been specifically designed 
for ad hoc, pervasive, and multi-hop peer-to-peer (P2P) network computing. Using 
the JXTA protocols, peers can cooperate to form self-organized and self-configured 
peer groups independently of their positions in the network (edges, firewalls), and 
without the need of a centralized management infrastructure. (Project JXTA, 2003) 

In this particular project we use the Java implementation of this API. JXTA gives a 
potential of unlimited numbers of peers but the decentralized control delimits the 
actual number of members in our WoundDoc application. With a match to a relevant 
activity system a particular peer group in our system will be self-organized and 
consequently it will find its proper size. Nurses and doctors belonging to different 
principal institutions do have the individual care recipient as their common object and 

                                                           
2 http://www.sun.com/aboutsun/media/presskits/jxta/ 
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therefore they will become members of the same peer group. Barriers between 
institutions might be overcome with thanks to the JXTA technology and a match 
motivated by the common object will balance the size and extent of the peer groups. 
This dynamic relationship between the humans and the technology seems likely to 
holding it all together. 

Design of a Digital Case Book 
In the course of our evolutionary design the scope and content of the current 
documentation work is questioned by the nurses as a result of our interest in the paper 
case book. It is now regarded as a “home-made” variant of a case book adopted five 
years ago in the municipality. The case book now in use has an origin in another 
municipality’s elder care and it has been disseminated in various forms to several 
municipalities. Still, it is a point of departure for our design of the digital version, but 
as a result of our presence in the field, another paper case book was brought up by the 
nurses: a one-page form, originated from primary care wound treatment work at 
nearby primary care (Öien, 2002). At location in Ronneby elder care, the nurses made 
editing work with handwritten markings and notes on both paper case books with the 
intent to feed information into our wound documentation project. The expected 
outcome is that the planned software will realize a more uniform and integrated 
documentation form. Interpretations and compilations of this empirical material are 
considered as valuable for the developed design.  

To be noted is a potential conflict between concepts developed in two different 
work cultures, that of municipal care on the one hand and primary care on the other 
hand. A direct translation of the Swedish word "journal" (a word found in both title 
names of the paper case books) associates to the legally and legislation ruled 
understanding of a medical record. This is not perfectly valid in our case when the 
wound care documentation shall not be regarded as a medical record in such a strict 
legally sense. Instead it is a systematically used tool for documentation of municipal 
wound care treatment and intended to mediate necessary information among those 
who provide wound treatment.  

Our developmental design work is prepared for and allow for new material to be 
adopted as we now try to merge the most appropriate parts out of two different paper 
case books. The nurses in the municipal elder care have an active participating design 
role together with our team of software developers. However, a possible and typical 
risk of introducing computer artifacts in a work practice is to standardize too much and 
in effect restrict the existing work culture of providing health care. At the special 
accommodation, social relations develop in the intimate interactions between the care 
recipient and the nurses. Vocabularies develop to facilitate “hands-on” actions and 
communication. The case book serves the interest to maintain remembering and 
assessment of wound healing among those that directly take part in the treatment 
activity. To find a balanced way of making a unified case book but not reduce too 
much of established work culture is an issue of great importance for the health care 
work. 

Ontology Design supporting a Balanced Standardization Work 
We believe that the development of an ontology might work as a bridging process of 
shared conceptualizations between members of the health care and the developers in 
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order to understand the task at hand. Our approach to ontology design might be 
different to much other work in the health care domain. We are not satisfied with a 
simple reuse of a possible available ontology. To avoid a drawing board product we 
find it essential to make an ontology grounded in a real work setting. In our case we 
have access to experiences of health care personnel with specific knowledge in wound 
documentation. An ontology seems as a potential rich artifact that might be developed 
in joint sessions with both nurses and developers taking part in cooperative work. We 
expect that ethnography and participatory design to develop an ontology, will 
effectively help in mapping between the real world practice and a formalized 
representation. To anchor ontology design in the real work setting seems beneficial 
even if there is a ready made version produced somewhere else to use as a point of 
reference. For sure, our project requires learning to successfully integrate the peer-to-
peer system in the municipal elder care. To meet the request of enhanced learning of 
wound treatment, ontology design might mirror the work practice in making explicit 
the concepts of wound care documentation. Through interaction between developers 
and members of the health care, a balanced standardization in work can be agreed 
upon. The nurse’s participation in merging the actual paper case book together with 
the one brought up from the nearby primary care is the primary point of departure for 
the development of our ontology. In parallel, this ontology will feed structure and 
concepts into the ongoing design of the electronic case book. 

Discussion 
In the continuation of the Wound Care Documentation Project there is planned a trial 
period with testing and evaluation of the peer-to-peer system in the real health care 
work setting. A lot will be in a research interest to observe, and more empirical data 
have to be analyzed for next phases of R&D work to do. At the moment, we are able 
to summarize the R&D challenge of designing a decentralized information system 
solution to a decentralized documentation work. As also can be seen in Table 1 we 
summarize our mission to accomplish a contribution to support a desired development 
of municipal health care work. In this article we have suggested and discussed some 
key design issues that might explain how to realize our mission, of which the most 
important computer science issues are also depicted in Table 1.  

In a number of small activity systems, nurses decentralized control of wound 
care work is depicted in the first three cells of first column in Table 1. We consider 
privacy of the care recipients as a fundamental concern to respect in any distribution of 
the information.  Sharing an electronic case book is then possible and improved 
learning might be supported in wound assessment and care treatment. Privacy is also 
required for any attempt in making information accessible across institutional barriers. 
In the rightmost column of the table we indicate peer-to-peer grouping in a self-
organized way as an over-all sufficient solution. Web technology and use of the 
ubiquitous Internet infrastructure we believe opens up for novel designs. The project’s 
implementation of the software is built on a combination of general available 
technologies and our particular concepts of authorization layers; peer membership 
rules for credential, apprentice and group manager members and the separation or 
loose coupling between personal data and specific wound treatment information. 
Ontology design we expect as a supportive method to facilitate our central task to map 
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a technological solutions to a health care work practice. Future work will reveal the 
fulfilment of the projects expectations on the design and deployment of a peer-to-peer 
groupware in a wound care documentation work. 

Table 1. Mapping a decentralized solution to a decentralized care documentation work 

What to accomplish: Wound Care 
Documentation 

How to accomplish: 

Supporting sound and 
flourishing elder care 
activity systems 

A recognized decentralized 
work practice 

Peer-to-peer grouping in a self-
organized way implying 
decentralized software control 

Nurses in control of  wound 
documentation work 

Peer membership rules for 
credential, apprentice and group 
manager members  

Privacy for the care 
recipients 

Separation or loose coupling 
between personal data and 
specific wound treatment 
information 

Learning in wound care Authorization layers 

Ontology design Crossing institutional 
barriers 
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Summary 
Purpose: To investigate the case of a municipal wound 
care practice and the process of designing a specific 
computer documentation record system. In carrying out 
our kind of action research, creation of the system that 
integrate digital photos, was supposed to remake the old 
wound care documentation system and transform it into a 
more advanced and unified tool.  
 
Methods: Ethnographic studies were conducted before 
and parallel to the design work. Nurse practitioners were 
involved in design and actively determining essentials of 
the computer artefact. Developmental Work Research 
(DWR) is the framework against which data from the work 
practice and system development where analyzed and 
interpreted.  
 
Results: First, an old-fashioned information system within 
health care work will not successfully be replaced by a 
new one, unless the new is better “as a whole”, that is, 
better supports work practices of a range of occupational 
and professional workers. Second, when designing 
information system for the public sector, system designers 
will almost always face dilemmas based on a 
contradiction between central, high level interest and a 
local level work-practice perspective.  
 
Discussion: Our study reveals that the work practice of the 
municipal nurses is characterized by three distinctive 
features: High mobility, the need for face-to-face 
interaction in different locations, and a great variety of 
artefact usage. This implies that a new information system 
has to be “better as a whole” dealing with those 
characteristics.
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Introduction 
In this paper we report about design for nurses´ work practice in a socio-technical 
context of Swedish health care. Typical for the municipal elder care in this case and 
pertinent for the task of giving wound treatment, is the nurses dependencies of high 
mobility, social interaction and utilizing a vast diversity of tools. The mobility of the 
nurses stems from the fact that they need to meet a lot of patients in the patients own 
housing (After this sentence we preferable write ‘care recipient’ and not ‘patient’ to 
recognize the work domain of our case as a municipal, or community, health care for 
people living in their own home but receiving help and care from the public sector). 
The features of the work practice of the nurses necessitate encountering the care 
recipients face to face (or “body to body”). Within the scope of their work practice, the 
nurses realize a capability of designing and redesigning their standard set of artefacts 
in order to get the every-day work done in a proper way. In our case study, a new 
Information and Communication Technology (ICT) system, a digital case book for the 
wound care was to be developed. The development was carried out in a joint project 
using the Developmental Work Research (DWR) approach (a kind of action research) 
in which an evolutionary system development practice was incorporated. DWR is a 
methodology comprising ethnographic investigation, reflection on the history of the 
work and designing solutions to identified need problems. This methodology for 
creation of a new tool, such as a computer system, includes gathering of qualitative 
data to be analyzed and used as raw material utilized as input in the transformation of 
the investigated work practice. Nurses, computer system developers and researchers 
joined in an activity for analysis and design of a new digital case book. The outcome 
was a rough prototype of the to-be-designed system (named HELAR).  

In the further presentation of this paper we first reflect on experiences of the 
developmental work in terms of the delivered prototype HELAR, and, second, we 
make a critical investigation on the technical design as deployed in the work domain 
of the nurses. 

In the Method section we shortly present DWR as applied in our case and we 
also provide a brief presentation of the ethnographic tradition in software and 
computer design.  

Our two claims also address the underlying force in working life and we want to 
discuss tensions and contradictions (discontinuities in Bertelsen & Bødker [3]) as 
conceptual tools in a further developed approach grounded on DWR. For the matter of 
Object-Oriented System Development of computer systems we recommend the DWR 
approach to be inspired by and as we believe a successful way to deal with identified 
problems of designing new socio-technical systems. 

In his seminal work on the structure of scientific revolutions, Thomas Kuhn 
pointed out that a paradigm would not be abandoned just because it faces many 
anomalies. A further condition must be met: an alternative paradigm, regarded as 
better, must be available. Something similar seems to be valid for the replacement of 
an old-fashioned, albeit functioning, socio-technical system. A better one has to be 
presented, received and realized in practice. This would in our case of wound care 
practice, as it seems, require new software and hardware made to be immediately 
accessible to all the nurses in performing their everyday work.  
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Materials and Methods  
Our approach of DWR emphasizes the importance of material artefacts and concepts 
central to a local work practice within the target domain. In our case of wound care, 
nurses brought about their current version of paper based documentation work as well 
as a corresponding artefact from a specialist hospital work in a design session intended 
to create the digital case book. In order to deeply understand the driving force of 
change and transformation of work - ethnographic studies were conducted before and 
parallel to the design work. By that: researchers and system designers closely followed 
the nurses in their daily work practice. The investigation of municipal wound care was 
accomplished by taking notes, shooting digital photos, collecting material artefacts in 
use and making audio recorded interviews. Using the DWR approach in order to 
understand, follow and facilitate work we also connect to a tradition of doing 
ethnographic work and utilize the investigation results as input to the design of a 
computer system development. Lucy Suchman and her Work Practice and Technology 
Group at Xerox Parc are probably the most well known and prominent founders of the 
tradition of bringing ethnography to design of computer systems [14].  

Our methodology, DWR, might open up for a more systematic involvement of 
practitioners in work-oriented design of computer artefacts. DWR has a focus on 
innovation systems at the local level and can be labelled as a kind of “action research” 
or “interactive research”. It is grounded in and takes an activity theory perspective as a 
framework for guidance and analysis. The principles of DWR can be summarized like 
this: “First, a collective activity system can be taken as the unit of analysis, giving 
context and meaning to seemingly random individual events. Second, the activity 
system and its components can be understood historically. Third, inner contradictions 
of the activity system can be analyzed as the source of disruption, innovation, change, 
and development of that system, including its individual participants.”  [5 p. 63]. In 
this kind of action research learning, development, and research are basic elements for 
both practitioners and researchers. Learning as a by-product of participation in any 
activity is about learning of actions and strings of actions. One learns what is given in 
the culture by participating in the culture. Occasionally, spontaneous innovations 
occur as actions in response to challenges in work practice. Another feature of DWR is 
the mutual collaborative efforts between researchers and the practitioners from the 
activity to be developed.  

Evaluation of the wound care digital case book (prototype system HELAR) was 
made through participatory work in making case book entries and integrating digital 
photos on the care recipients’ wounds. The character of collected evaluation data is 
mainly qualitative, but in terms of “usability” it is not only “soft social business” but 
adheres to established engineering practice. No questionnaires are made because we 
prefer close interaction between nurses and researchers, which provides domain expert 
perspective and direct experiences of trying to make sense of the development 
outcome that is produced. In the evaluation interaction, sessions were audio recorded, 
digital photos taken and notes written in a manner that comply with ethnographic field 
work methods. The evaluation data is analyzed and interpreted against the framework 
of DWR as building on principles of activity theory [5]. 
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Results 

Features of municipal wound care activity 
In a small municipality in south of Sweden elder care is given to about 450 people 
living in eleven special accommodation units where they receive help with many kinds 
of every-day things, like getting dressed and taking medicine. A number of assistant 
nurses, twenty-two nurses, managers and other personnel work and provide round-the-
clock service. Wound treatment is only one out of many things the nurses take care of. 
Only a few individuals suffer from wounds that are hard to heal. Nonetheless, it is a 
very painful, time demanding and a taboo issue to experience. Each wound is a unique 
challenge of getting hold of a process and making it into a progressive healing and 
well-being. Both planned and emerging treatment tasks of a great diversity are 
necessarily provided in close contact with many individuals, where each situation 
needs assessment, communication, decision making and sometimes hands-on work. 
Our study reveals that municipal nurses work practice can be characterized as heavily 
on the go and on the move.  

Clusters of artefacts [2, 4] are constitutive of most work practice. The artefacts 
are brought into the activity, made accessible and often re-designed to make a better fit 
to work to be done. When needed they are grabbed and in a systematic way made use 
of in actually performing work. Set up and configuration of each cluster take into 
account that the artefacts make some operations and actions possible but restrict others 
to be made. In the actual case there are medical materials, medicine and aids for 
remembering and documentation of provided care. Furthermore, there is a specific 
clustering of artefacts selected at each working shift: a set of medical instruments, a 
diary, a note pad and or a deck of small slips of paper, four or five ordinary paper 
binders, all of it packed into a bag on wheels, one for each nurse. This bag-on-wheels 
is the current mobile IS in use by the nurses.  

The typical everyday documentation work in municipal elder care looks like this: 
As soon as possible in conjunction with a performed action, the nurse makes use of 
any table or a furnish detail to place their slip of paper, diary or checklist in order to 
document with a pen. If needed the binders are consulted, before or at the actual 
moment of giving treatment. Short notes on slips of papers are temporarily put in the 
nurses’ pocket or the notes will be found in the note pad. At some planned or emerging 
situations on the shift, the nurse drawbacks to a little sheltered place and there she 
makes a final proper documentation. They transfer their first hand notes from the slip 
of paper into the regular paper forms stored in the binders. Still, most of the 
documentation work results in lines of free text descriptions on paper stored in 
binders. In other words, those artefacts, brought along and accessed when needed, 
form an extensive mobile information system that is designed and redesigned by the 
practitioners themselves as a part of their municipal care work activity. Thus the 
nurses actively construct the nearest socio-technical context of their own work. As the 
everyday practice is characterized by intensive interaction with care recipients and 
other health care staff, their technical support systems have to be available for 
immediate access.  

Work actions in elderly care are typically an unforeseen mix of planned events 
and dealing with a diversity of emerging cases, following that the nurses have to 



 

 
67 

embody a vast set of operations in performing an action that is sufficient in each and 
every situation. Most actions and operations are dependent on artefacts that are 
familiar to the nurse and that constitute parts of the socio-technical system. Since the 
practice involves a diversity of people to interact with and also demand an ability to 
shift location for meeting the care recipient in her or his home, a nurse must bring 
along necessary artefacts contained in the bag on wheels. Closer to the target location, 
artefacts are put on a tray and in the pockets. Other artefacts, specific for each 
individual care recipient, are found in a cup-board at each individuals home. To make 
those needed tools, medicine and other materials ready at hand, the nurse have to 
choose tools and items and in effect she makes a redesign every time at the location of 
where she provides health care. 

So, what characterizes the socio-technical system of wound care work is in our 
case three things: First, the nurses are on the go and on the move, second, they are 
interacting face to face and in different places with a lot of people, and third, they use 
a variety of artefacts, the combination of which they not seldom design themselves. 
The bag-on-wheels contains the set of artefacts most needed and provides one access 
point to those at home of the individual care recipient as well as allowing for rapid 
shifts between various places. In the municipal elderly care, the bag-on-wheels 
obviously is still a working mobile information system.     

A growing motive for a new socio-technical system 
Wound treatment has significantly changed during the last decades, from, in many 
cases, something not very much to hope for, to today’s situation when a wound is 
systematically diagnosed and a more advanced treatment is provided [16]. Due to the 
change, the potential to initiate a healing process has become the guiding principle. 
Each wound is dependent not only on direct treatment measures, but to a large extent 
on the over-all living conditions of the care recipient. Daily habits of moving the body 
and keeping up with a balanced diet are inescapable components of treatment, a 
concern for all people of importance to the individual. Providing daily care requires a 
good understanding of treatment materials and methods and so does affecting and 
possibly, radically changing someone’s living conditions as a whole. The municipal 
nurses are in work practice the main responsible for giving direct treatment but also 
supervising others. As life and time passes, a good memory is needed to be shared 
among the group of nurses that substitute each others as key members of the wound 
treatment activity. To better mediate care recipients´ wound history and healing 
progress, the nurses need an improved documentation artefact. A nurse in the 
municipal elder care and former member of the Special County Wound Treatment 
Group pointed out: “There is a need of a unified documentation. Today we have a 
number of home-made case books” (interview May 2002).  Maybe the same could be 
said about similar documentation artefacts for a number of other treatment tasks the 
nurses are responsible for, but what regards the complex character of wound treatment 
it is obvious that demands of remembering, assessment and information sharing 
among all involved in giving care are urgent.  

Those experienced short-comings of the documentation artefacts, and the 
introduction of digital photos on wounds, coincide as the motive for our case, a 
process of redesign of the old socio-technical wound care system and transforming it 
into a more advanced and unified tool. The design of a new specific computer system 
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integrating digital photos was supposed to play an important role, possibly by 
exchanging the paper forms in the trajectory of the wound healing treatment. Some 
major issues for documentation work are to support assessment of the status of a 
particular wound and refinement of a shared memory among the practitioners. For 
every wound the course of the healing process is dependent on measures that have 
been taken and further on can be applied. If, for some reason, the documentation is not 

available or insufficient in some sense, the assessment lacks information and work 
becomes harder. In that case, the emergence of digital photos contributes to an 
imagined vision of a complemented and richer documentation of the nurses’ work. 
Several properties of a wound might be captured in a convenient way by a digital 
photo. A series of photos that document the wound status over a period of time might 
be easy accessible and provide information that clearly visualizes the change of the 
wound.  

An anomaly in today’s practice is experienced because the binders with 
information are not always accessible for all nurses in all situations. In our R&D 
project, the vision of a distributed digital system was partly made real in producing the 
new ICT system, a digital network case book for documentation of wound treatment 
(the prototype HELAR). On a time scale, Figure 1 roughly depicts the background of 
the developmental work and software design. 

 
1980’s 

1999 

2001 

Digital camera introduced 

2003 

One third of wounds in the region were 
not diagnosed and treated for healing. 

The joint R&D 
project start 

 

Design of the new ICT 
system 

A 3-pages wound care paper form 
adopted 1999.  Everyday-use of  a “Bag 
on wheels” artefact, a “primitive” 
mobile information system 

Fig.1 Background of the developmental work and soft-
ware design 
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In evaluation of the prototype HELAR, some problems of integrating the new 
artefact in the work practice were revealed. Typical for the nurses is that they are 
generalists in providing a vast number of different care treatments tasks of which some 
are planned and others appear as urgent cases. The division of labour among the nurses 
is mainly based on allocation to a set of accommodation units where about 30 to 50 
individuals live in their own flat.  

One nurse is assigned the formal responsibility for a number of individual 
elderly tenants but they form a group of 3 to 4 nurses substituting each other on the 
same care recipients but on different work shifts. In conjunction of this organization, 
the documentation work as a whole is shared among the groups of nurses that usually 
are related to each others. The system of different paper forms, collected in ordinary 
binders, stored on shelves and put in bag-on-wheels for transportation, is in a way 
“home-made”, that is, designed by the nurses themselves. As such, the everyday 
practice will be affected by changes in one or another end of the cluster of artefacts 
made as integral to the activity system. So, if the nurses were forced to switch to a new 
digital wound care documentation system, the whole set of remaining paper forms 
would still be there, requiring the nurses to keep up with the old ordinary binders, with 
pencil write reports by hand and at the same time learn to use the new digital system 
and adapt it to the local activity system. We encounter an upcoming contradiction 
between the old and a new way to document work that takes more time and an 
extended set of skills to perform. The benefit would probably not, even if we could 
disregard the prototypes shortcomings when seen in isolation, outweigh the cost 
caused by the new case book. To make a feasible switch, it seems as it will be needed, 
at one time, to exchange most of the paper document work with an all-embracing 
computer system. 

A new ICT system - possibilities and problems 
When our design project started, there were only about four network connected 
standard desktop computers, available for the nurses at an administration center where 
most nurses meet at the beginning of a work shift. Only a few standard computers 
were network connected and possible to make use of at the care recipients’ 
accommodation units. All those computers were not of the latest manufacturing model 
but second hand equipment, out-dated in administration work and later transferred to 
the nurses’ domain of health care. Consequently, for a major shift to a large new 
software system, it would also be needed to upgrade and extend the number of 
computer hardware units. In an evaluation of such a shift it would be possible to 
compare the resulting efficiency in terms of accessibility at the location where the 
nurses write and enter documentation information. The existing mobile bag-on-wheels 
system allows for documentation forms to be available close to the care recipient’s 
home. A computer network would not to be expected to be available on that many 
places, if restricted to standard desk-top computers. We can foresee a contradiction 
between the old systems´ accessibility in different locations and the network systems, 
which are spatially restricted mainly to administration centers. A possible computer 
solution might be mobile devices, but it would then confront us with another 
contradiction between the size of a standard paper form that roughly complies with a 
standard desktop screen and the size of mass produced hand-held computers. 
Particularly when it comes to digital photos on wounds, the height and width do 
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matter, “one-size do not fit all”, but a convenient hand-held computer with not to small 
screen and keyboard could be a solution. 

Security matters are also an important aspect of this documentation work. 
Information on wounds has to be restricted to only those who have a legitimate interest 
and are involved in providing treatment to the care recipients. Each nurse is the formal 
responsible for a number of individuals (PAS is the Swedish acronym for this role) 
and in that position she is the one that sets up new documentation paper work 
containing references to physicians diagnosis, descriptions on treatment and she main-
tains proper reports on current status and also reports on taken measures in the 
provided health care. Documentation contained in a number of ordinary binders are 
artefacts that have a physical, three-dimensional property. In the hands of the nurse, 
there is no doubt where the information is and who has access. The nurse is in full 
control and can protect unauthorized people from getting access but at the same time 
she has an interest to share the information with her colleagues. At some occasions this 
problem is contradictory when another nurse must take some not planned actions and 
the documentation is not within reach. But a problem emerge in transforming the 
paper forms into a digital computer network because established routines and rules for 
access are jeopardized. The nurse with former control of each paper within her sphere 
of control is now experiencing that “it is in the computer”. That means a digital sphere 
with a number of individual accounts and access relations, all of which is not 
established and controlled by the nurse herself. A key aspect of the HELAR prototype 
was the attempt to map the nurses’ control of the paper work into the digital case 
books. The same nurse with formal responsibility for a care recipient was, through a 
particular software design solution, also the one with superior control of the digital 
wound care documentation [8]. This design was in accord with the nurses’ way of 
preserving security matters but it does contradict the way control is established and 
maintained in the prevailing power paradigm of client-server network architecture. A 
solution to that problem might be specific software that implement another kind of 
control, as in the HELAR prototype, not with a single center of power, but designed so 
that it realize a competing order compared to the structure of underlying operative 
system. 

Another dilemma when replacing the old paper based system is one of power 
relations and parallel ways of organizing municipal health care [15]. A new system 
requires decisions about scarce economical resources to be taken by officials and 
politicians on a high level in the hierarchical line organization. The vertical relation 
builds on the central authority’s main responsibility of allocating health and elderly 
care on equality terms and fulfilling imperative obligations towards the individual 
citizen according to the social welfare legislation. Those on top have a rational of 
keeping up with a budget and as good as possible distribute resources to those who 
need help and health care. Looking at the every-day practice of nurses, assistant 
nurses, other personnel and family relatives who locally provide those services, there 
is not the same visibility of their parallel, horizontally oriented organization. The 
locally based horizontal organization is the necessary glue that holds together the 
given resources. Many things, especially taboo problems such as wounds and wound 
treatment are secured and protected in the interest of the individual. A high level 
manager has no identified right or reasons to access information about for example a 
particular wound. Managers and politicians on high and central positions are making 
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decisions on overall issues concerning the care recipients in both ordinary housing and 
in special accommodations, they are not supposed to deal with a lot of every-day work 
tasks. All this is agreed upon in the Swedish municipal tradition, even if not all or even 
most of things are formally described and negotiated about. This roughly explains why 
changes dependent on budget decisions, such as introduction of a large-scale computer 
system, have to address what is knowledgably to and in the interest of those in central 
positions. A matter like an improved wound care documentation system is likely to be 
regarded as something remote and of minor importance. 

In the end, on a level of over-all design, we are able to summarize what it takes 
to replace an old paper based with a new computer system in municipal elder care. 
Close and detailed observations are a way of getting the practitioners’ voice being 
heard. Respecting their experience of realizing work is a basis for our problem 
analysis and way of designing solutions. We find that a design project that takes the 
unit of the practitioners’ work practice as a conceptual framework for the specific 
design product is in a better position of making the to-be-designed artefact an integral 
part of the activity system that is to be transformed. In the case of municipal wound 
care, we suggest that a further initiated system development process has to consider 
following aspects: 

• The practitioners’ participation in the software design is a necessary 
way of getting a comprehensive understanding of the need problem, 
which in turn is a pre-requisite to make a better artefact replacing the 
old one(s). 

• The software development process organized as a part of a re-design of 
the local activity system(s) is a way of incorporating the most essential 
pros and cons of the older artefact(s) in use. 

• Power relations between stakeholders in the target domain have to be 
addressed and investigated as a component of the developmental 
process. This affects the set up of the design and allows us to not forget 
the practitioners’ work-related interest in realizing care to the elderly in 
need. 

• To fit the mobile character of the nurses’ work in municipal health care, 
it is of great importance to provide convenient and immediate access to 
the new artefact close to the location of the care recipients’ home. 

• To take advantage of digital photos on wounds it requires not to small 
graphical interfaces.  

• Security problems are partly solved in preserving the nurses’ superior 
control of the information. 

In next sections our evaluation shifts to a focus on more detailed and technical design 
issues revealed in the wound documentation prototype. 

The short-coming of the new ICT system 
The system development process in which HELAR was designed will not be described 
in this paper. (But see [8, 9].) Suffice is to say that the prototype HELAR was 
constructed as a network distributed case book in an attempt to make a more unified 
wound care case book. Two main features of the system was a kind of peer-to-peer 
network architecture (See for example [12] about the peer-to-peer concept) and a 
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picture archive system integrated in the digital case book on wound care treatment. 
The network distribution of the case book is not yet tested but the prototype is 
available on one of four network connected computers at an administrative center. 
Aspects of the computer prototype’s interface as well as storage and retrieval of 
written reports and digital photos are currently evaluated in the work practice of the 
nurses.  

Despite the fact that security issues and other properties of the nurses’ work have 
been mapped in creation of this particular software, our observation reveals a 
contradiction between a mind set that permeates software development and the 
essential qualities of the work practice of the nurses. This we find is due to the usual 
bias at constructing large scale systems satisfying central and high level interests and 
in effect supporting aspects of resource allocation, follow up and control. An all 
embracing computer system getting into every-day working life is a paradigmatic case 
in a retail store where computing is straight forward to apply on sales of commodities. 

In a municipal elder care there is also an obvious computation potential on charging 
the care recipients for provided care or for calculation of salaries and wages, but it is a 
more complicated and problematic issue when it comes to computer support for health 
care.  

In our evaluation we find examples of computer interface de-sign consistent with 
typical deskwork practice in banking and other business areas. Nurses and their 
colleagues might have white collars but they are typically not sitting at a desk or at a 
counter. As we already have pointed out, the work practice of the nurses are features 
by high mobility, close to patient interaction, and discretion in use of a variety of 
artefacts. Here we will elaborate on that. 

The software HELAR is only accessible “in the computer” that in our case is a 
standard desk top machinery available only in the administration centre. At this site 

Fig. 2 Evaluation, cut outs 1- 4 from computer interface
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digital photos can be handled in conjunction with text from information in the digital 
case book. Some of the observed difficulties are about recognition and making 
connections between different devices on a “simple” level of artefact-artefact 
interaction. To do those things right, the nurse has to be seated like an office white-
collar worker, taking the time to get familiar with small icons, virtual menus, buttons 
and other standard widgets. In the developmental work project, a routine of taking the 
memory card out from the camera and in next step plug it into a card reader attached to 
the computer was designed. It makes picture transfer more convenient but some joints 
in the cluster of software arte-facts in the computer are still a problem.  

The joints between the HELAR prototype and other window components 
belonging to surrounding operative system are things of trivial character. However, 

when getting into detailed testing and making use of some of those joints, it caused 
problems hard for the nurses to overcome. Figure 2 is a set of four cut outs from four 
photos of the computer interface. These are shot during evaluation when a nurse 
struggled with “getting the digital images into the computer”, that is, to choose the 
good enough wound photos and get them stored in the HELAR prototype.  

Cut out no. 1 (Figure 2) is a smaller part of one of the HELAR case book views 
that is constructed for entering written notes and possibly taken photos from a 
periodically given wound treatment. The arrow pointer is moved over a tiny little “but-
ton” and the intention was to access the photos stored on the camera memory card 
attached to the computer. Labels, buttons and text were considered as rather small 
requiring very precise mouse movements to hit the right areas at the screen (the 
display properties was set to standard resolution of 1024 by 724 pixels). In succeeding 
to open the window component of the surrounding operative system, the next problem 

Fig. 3 The HELAR prototype, photos side-by-side in a case 
book view 
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was to recognize the right logical unit. In cut out no. 2 the pointing arrow is close to a 
scroll bar button to the right. The small size of the button indicates the large number of 
logical units to choose from in the opened selection box, many of them hidden below 
the bottom of the visible box.  

This particular task of navigating between logical units, and at a proper point 
getting “deeper” into the folder structure, reveals a demand for remembering an 
extensive structure of units, folders and files. In cut out no 3 the memory card is 
located and a number of image files and additional folders are displayed. The file 
names are automatically generated by the camera. While the names only follow a 
numerical order it is hard to make sense out of a set of photos. A feature for 
preliminary inspecting a photo is accomplished through “selecting” and “clicking” at a 
filename. A smaller image of the photo is then displayed to the right in the window, 
see cut out no. 4. A crucial judgment must then be made by the nurse, to either skip or 
finally chose the photo to store it in the case book. Still it is a matter of size, the 
relatively small image in the intermediate “storage”-window (Cut out no. 2-4) does not 
make full justice to the photo quality. When finally stored the photos are at a size that 
allow for two photos side-by-side in the case book view for reading and looking at 
information created at two different treatment occasions (Figure 3). 

Reading and writing when on the go and on the move 
What we have learnt is that size matters, especially when it comes to integrating 
photos in a documentation system. It is a challenge, probably harder to deal with than 
often expected because we believe we are very well acquainted with photos in our 
ordinary family life. This is what Bertelsen and Bødker identify as a discontinuity, or a 
contradiction, between interpretation and implementation [3]. In the present working 
life con-text, we interpret the idea of utilizing digital photos as a promising possibility 
of turning them into tools for supporting the work practice. But when actually trying to 
implement these ideas of integrating the digital images into a computer system, we 
inevitable close much of the perceived possibilities because the programming code 
constructions need to end in unambiguous statements acceptable for the machine 
execution. In the process of dealing with this contradiction, a very crucial trade off 
must be made between on the one hand opening up for a maximum size of a photo, 
and on the other allowing for other widgets, necessary for making sense out of a two 
dimensional screen display.  

Photos on wounds do have valuable properties in terms of colours and shapes. 
To make justice to those properties, the display size is important. In addition, as the 
above task of photo storage reveals, size of text labels, buttons and other widgets also 
matters. The nurses are not able to accomplish such a smooth performance in 
navigating and hitting the right spots on the standard screen as they have proved to do 
when actually shooting the photos with a standard camera at the care recipients’ home. 
Probably the interface constructions can be made more logical and perhaps a better 
file-choosing-window could be designed, but a problem that permeates both the 
HELAR prototype and the operative system is a preferred size on a possible scale of 
width and height for all kinds of widgets and text that the interface is built on. If sitting 
at the desk top computer all day long is the reality for computer system developers, 
one small size on the scale is appropriate, if being on the go and on the move – as the 
nurses are - a second larger size is required. This is a problem in architecture and 



 

 
75 

building construction, recognized within other areas but not well grounded in 
computer system design. Look for example at needed size on road signs, where the 
text sizes have to match people’s perception constraints when moving at high speed. 
About the same fundamental principle of choosing the right size within a scale 
appropriate for humans activities is acknowledge in town renewal projects [6] and we 
think it can be applied to computer design as well. What we now clearly have 
understood, is that it is a size problem that gets worse when the target domain practice 
differs from the design practice of computer system developers.  

Another aspect of supposed “trivial” character is revealed in the joint case 
between different systems as described above. The extensive structure of logical units, 
folders and files is something learnt long ago, and directly a matter to deal with on 
several occasions every day for desk top workers (like system developers). They have 
an easy access to some kind of mental model of this structure. For the nurses it is hard 

to recall or imagine such a clear “picture” and to make it as “embodied” and easy to 
reach when needed. The nurses are typically not sitting at desktop work and that is 
why they experience break-downs when forced, for example, to find the small scroll 
button, scroll the view, read and correctly interpret the meaning of short small text 
labels. The whole matter gets even worse when the computer interface differs in some 
aspects compared with last experienced occasion, or when an unintended mouse click 
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cause a window to collapse, change size or in some inexhaustible way alter its 
appearance.  

Intermediate solution for storage of photos 
As a parallel practice, the R&D project designed a file name standard and routines for 
storage of digital photos shot in con-junction with periodically given wound treatment. 
To get independent of a possible success of the HELAR system, the photos were taken 
care of in an alternative way. The technique with a specific memory card reader 
attached to the computer was taken further and the task of using the file management 
application was tested. For now, this seems promising and not necessarily a redundant 
task in preparing for a future more integrated digital documentation system. Guidance 
for this parallel task was to use as simple and established software as possible. This 
meant to use the general purpose file manager of the operating system. Unfortunately, 
at the initially stage of trying to performing the task, the nurses were confronted with a 
too rich interface. The display contained nearly a countless number of visual two-
dimensional widgets. The matter was also complicated of the not so obvious names 
and structural relations to several logical units for file storage. A set up display is not 
stable, but on the contrary, in some automatic way it is often changed in arrangement 
and appearance of different items. Despite the fact that principles are stated in Design 
Patterns for Graphical User Interfaces, the computer is crammed and the size of 
components and text labels are still too small. Metaphors of desk top computing gives 
a reference to office work, but in speaking of a desk, it seems as covered by too many 
and sliding items. The nurses would probably benefit from an interface following the 
Limited Selection Size design pattern. The principle is stated in the published 
definition: 

Experience and usability testing have shown that when a selection interaction 
confronts a user with too many related items from which to choose, users slow 
down or be-come temporarily confused. Guidelines for designing user interfaces 
usually recommend a limit in the range of seven, plus or minus two, items to be 
displayed at once [7]. 

Several computer games with command control features are designed with only a 
restricted number of buttons to push, examples in accordance with the design pattern 
cited above. The nurses would for sure be happy with an interface more in line with 
such games. Instead they experience software consistent with office deskwork and 
desktop computing. In this evaluation, the creation of more text and other information 
in the activity system reveals a tension between being seated at deskwork and to be on 
the go and on the move in a non office like environment. Perhaps solutions inspired by 
game and design pattern could ease such observed tensions. However, the nurses keep 
up with storage procedures in order to preserve photos that are still valuable for the 
documentation work, and for sure the nurses will become more skilled and trained in 
handling the computer systems. 

To sum up the evaluation of the new system 
To sum up, we find the ongoing transformation of the socio-technical system of the 
wound care project that we present here promising. Nevertheless, the project is facing 
a problem. When the ICT subsystem was designed, it was too much influenced and 
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dependent on size standards and metaphors of office work and desk top computing, 
and it did not meet the distinctive features of municipal wound care practice: high 
mobility, face-to-face interaction with care recipients, and variable uses of a variety of 
artifacts of their own discretion. 

Discussion 
What we now have investigated turns out to be a part of a work practice domain that is 
very complex in terms of interaction, artefacts and mobility. In the first place the 
nurses are those with main responsibility for providing health care on a day-to-day 
basis. Through ethnographic studies, participatory design and participatory evaluation, 
we find evidence for choosing some essential characteristics of the nurse occupational 

work,  as important to assess in order to explain experienced problems of the complex 
and demanding task of replacing an old information system with a new ICT system. 
For reason of clarity, we depict the demands on nurses’ work by comparing it to other 
occupations and professions. We have also other human work studies as ground for 
our comparison1 .  
                                                           
1 Additionally, as researchers we are teachers and, one of us have experiences from fifteen years 
as blue-collar worker in manufacturing industry, first as unskilled machine operator and later as 
educated industrial electrician. 
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Our assessment can be criticized as not valid for some individual workers, but it 
is made taking into account what at least is needed for conducting typical work in an 
acceptable way. For example, in figure 4 a machine operator is depicted relatively low 
on both scales of human-human interaction and needed technical performance skills. 
The linear scales are not divided in units but the arrow ends are thought of as the 
minimum requirements in the “low” end and maximum demands in the other “high” 
end. In figure 5 we compare in a similar way demands for mobility and complexity of 
artefacts in use. In both figures the nurse is found in the most demanding quadrant I. 

A description similar to those presented in the figures has been the result of a 
national research study initiated by the Government of Canada — the Essential Skills 
Research Project in 1994:  

To better understand the importance and relevance of Essential Skills, particularly 
how they relate to different occupations, /…/ the researchers created occupational 
profiles for nearly 200 different occupations. Each of these occupational profiles 
shows how each of the nine Essential Skills [Reading Text, Document Use, 
Numeracy, Writing, Oral Communication, Working with Others, Continuous 
Learning, Thinking Skills, Computer Use] are used in a specific occupation and at 
what complexity levels2.   

The complexity or difficulty of tasks is rated on a scale from 1 to 5, with 5 being most 
complex. Building on such profiles, figures like ours no 4 and 5 can be made more 
precise weighing numerical measurements on skills. However, for the purpose of this 
writing we do not need such precision. 

The finding we can present is that nurses’ work is essentially different to the 
work of office workers and machine operators. Typically, computer systems have 
mainly been designed and successfully been deployed in work domains populated with 
workers from the quadrant III of our figures. Also typical for the education area of 
computer science and software engineering is the orientation of text books that draws 
heavily on machine automation problems with examples of vending machines, ATM’s 
and similar. The history of developing computer systems is dominated by a motive for 
automation and where it has been realized, we find paradigm examples in “one- or a 
few-buttons-push machines” deployed mainly in a correlated work practice area of 
quadrant III in both figure 4 and 5. Of course, this is not particularly surprising. A 
technical development starts in an area that is most suitable for the technology as such. 
But today demands on new and better technical solutions require rethinking a lot of 
what is needed in those other.  

Donald Schön has taught us about what he calls “reflection in action” as one 
characteristic of professionals work in complex and less clearly defined practices. He 
explains why formal computational models generally fail because they do not suit 
work where practitioner exerts a diversity of skills in dealing with “complexity, 
uncertainty, instability, uniqueness, and value conflict” [13] (p.18). Examples of 
architectural design, business management and criminal justice are professions where 
the practitioners reframe a situation and in reflection, the practitioner make use of 
skills acquired in earlier work with similar problems. In many ways, we think his 

                                                           
2 the Essential Skills and Workplace Literacy Initiative  
http://www15.hrdc-drhc.gc.ca/english/general/Story_Initiative_e.asp 
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lessons also apply to nurses’ work in demanding interaction with people and urgent 
cases. Possible computer solutions supporting more complex and advanced activity 
systems, as for example municipal wound care, require us to take the practitioners 
daily work seriously.  

Taking the practitioners seriously in order to find computer system suitable for 
more complex work practice, we find it important to do ethnographic studies and 
investigate the ground for forces of change in a local activity system within the work 
domain. Our method points in the direction of exploring ob-served tensions and 
contradictions as resources for design of new solutions – let it be either redesign of 
practice or creation of new technology. The DWR approach implies research in the 
field, in close contact with practitioners at work. This is true for the gathering of key 
artefacts in use, but also when it comes to development of computer system. The 
methodology invites us to do participatory design and participatory evaluation of the 
new artefact. For more advanced solutions we recommend a qualitative approach. The 
Multiview [1] or the ETHICS approach [10, 11] might be an alternative, but as the 
latter method builds on questionnaires addressing the practitioners only as individual 
agents in the entire organization, we believe it is a kind of an opposite approach, 
perhaps suitable for other purposes and business interests.  

To work in a standing position and being on the go and on the move, or work in 
sitting position at deskwork, makes an obvious difference. Currently in our case of the 
municipal elder care, because of decisions on a high and central position, a major ICT 
system (named Magna Cura) has been deployed in the municipality since about one 
and a half year. It is mainly designed for administrative purposes and for the 
management of community care in a Swedish municipal context.  It can be regarded as 
enforced on the personnel from an above power position. To some extent, also the 

nurses in our case are obliged to integrate parts of this vast, all-embracing system into 
their work. The particular task of creating wound care documentation is not (yet) 
opened up for in the Magna Cura system.  However, the nurses have been directed to 

Fig. 6 In the future, will the nurses be seated 
or still on the go and on the move? 
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utilize the system for other similar documentation work. In addition, some new 
computers have been purchased, installed and exchanging the older ones in the nurses’ 
administration centre. In some respects, this has been for good and the nurses have 
become more familiar with computing, but certainly it has a cost. A question is if the 
nurses now are forced to become more of typical office clerks as part of their work 
practice. It might be a significant challenge to the nurses’ work experience, to remain 
in standing position or to be seated in a remote location (Figure 6 might be a 
reminder). 

It is still an open question if the designed first version of the ICT system HELAR 
can be redesigned so that it becomes a central part of a new socio-technical wound 
care system or if the technology it stands for has to be abandoned. In our wound care 
case, the nurses might find a better socio-technical system to exchange their “bag on 
wheels”-system and the researcher might gain insight in refined methods and theory. 
Perhaps computers available when standing on foot and closer to the work practice in 
the different accommodation units will be a good match to a more advanced activity 
system of wound care treatment. 

Acknowledgments 
We thank the nurses at the municipal elder care in Ronneby and colleagues at our 
university for help with ideas and findings presented in this paper. We also want to 
thank two anonymous reviewers for suggestions on how to improve an earlier version 
of the paper. 

References  
[1] Bell, S. et al. How to Set Up Information Systems: A Non-Specialist's Guide to the 

Multiview Approach. Earthscan Publications, 2003. 
 
[2] Bertelsen, O. W., and Bødker, S. Interaction through clus-ters of design. Proc. of ECCE 11. 

Rome, Italy, Instituto di scienze e technologie della cognizione. 2002. 
 
[3] Bertelsen, O. W., and Bødker, S. Discontinuities. In Dit-trich, Y., Floyd, C., R. Klischewski 

(eds.) Social thinking - Software Practice. MIT press, Cambridge, MA, pp 409-424, 2002. 
 
[4] Blomberg, J., Suchman, L., and Trigg, R.H. Reflections on a Work-Oriented Design Project. 

HUMAN-COMPUTER INTERACTION, Volume 11, pp. 237-265. Lawrence Erl-baum 
Associates, Inc, 1996. 

 
[5] Engeström, Y. Developmental studies of work as a test-bench of activity theory: The case of 

primary care medical practice. In S. Chaiklin and J. Lave, eds., Understanding practice. 
Perspectives on activity and context. Cambridge, Massachusetts: Cambridge University 
Press, 1993. 

 
[6] Gehl, J. Life between buildings. Arkitektens Forlag Copen-hagen, 2001. 
 
[7] Grand, M. Patterns in Java, Volume 2. John Wiley & Sons, Inc, 1999. 
 



 

 
81 

[8] Kyhlbäck, H. and Persson, H. Wound Care Documentation Project at Municipal Elder Care. 
In Moreno, A., and Nealon, J.L. (eds.) Application of Software Agent Technol-ogy in the 
Health Care Domain. Whitestein Series in Soft-ware Agent Technologies, Birkhauser Verlag, 
2003. 

 
[9] Kyhlbäck, H and Sutter, B. Who is involved in HCI design? An activity theoretical 

perspective. Accepted for NordiCHI 2004 conference. 
 
[10]Mumford, E. Designing Human Systems - The ETHICS Method. Online book, Internet 2nd 

of August 2004: http://www.enid.u-net.com/C1book1.htm 
 
[11]Mumford, E. Redesigning Human Systems. IRM Press, 2003.  
 
[12]Oram, A. Ed. Peer-to-Peer: Harnessing the Benefits of a disruptive Technology. O'Reilly, 

UK, 2001. 
 
[13]D. Schön. The reflective practitioner – How professional think in action. New York, NY: 

Basic Books, (1983). 
 
[13]Suchman, L. Plans and situated actions. The problem of human-machine communication. 

Cambridge University Press, 1987.  
 
[15]Westerberg, K. The important Activity - work, tools and tensions of municipal middle 

managers in elder care.  De-partment of Applied Psychology, Umeå Universitet, Thesis, 
Sweden, 2000. 

  
[16]Öien, R. F. Leg ulcer management in primary care with special reference to pinch grafting, 

Department of Commu-nity Medicine, Malmö University Hospital Lund University, Malmö. 
Thesis, Sweden, 2002. 

 
 
 

 





 

 
83 

 

 

Paper IV 
Who is involved in HCI design? An activity theoretical 

perspective 



 

 
84 



 

 
85 

Who is involved in HCI design? An activity theoretical 
perspective 

[Kyhlbäck, Hans & Sutter, Berthel (2004) Who is involved in HCI design? An activity 
theoretical perspective. Proceedings from NordiCHI 2004. Tampere, Finland] 

 
Abstract: The aim of the paper is to discuss the conception of design in the field 
of human-computer interaction. From an activity-theory perspective, three 
aspects of design issues in HCI are stressed. They are, first, a broader conception 
of what it means to design and which artefacts are to be designed; second, a 
more molar unit of analysis than merely the design of the computer system, 
including an extended time frame for the design process; and, third, taking  
designers most often neglected, namely the practitioner, seriously. Our method 
is to take a detailed case study as our point of departure, where the case begets 
the concepts, and at the same time works as a test bench for the generated ideas. 
Thus, methodologically we ask what a detailed case might tell about design 
related to HCI. 

Author Keywords 
Cultural-historical activity theory, specific and general design, object-orientation of 
design, wound care. 

ACM Classification Keywords 
D.2.1 Software engineering: Requirements/Specifications – Methodologies (e.g., 
object-oriented, structured). H.1.1 Models and principles: Systems and Information 
Theory - General systems theory.  

Introduction: HCI and beyond  
When modern text-books present the field of HCI they often underline that the 
phenomenon of human-computer interaction is rapidly changing – because of new 
technology and new user habits – and that the book tries to grasp the suggested change 
and look ahead of what might come. Some representative text-books quotes go like 
this: 

“This new edition of Human-Computer Interaction is not just tracking these 
changes but looking ahead at emerging areas.” [7, Preface] 

“New influences and strands have been incorporated – broader social science, 
networking, media, information management, and artificial intelligence. HCI has 
become the focus for a new view of what computing is about.” [6, p. xxxvi] 

“Our book is called Interaction Design: Beyond Human-Computer Interaction 
because it is concerned with a broader scope of issues, topics, and paradigms than 
has traditionally been the scope of human-computer interaction (HCI).” [18, p. v] 
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Preece has even coined the expression “interaction design” in order to make clear that 
one must go ”beyond human-computer interaction” as the phenomenon of HCI, so far, 
has been conceived1. 

The authors emphasise the importance of the user and user-orientation of a HCI 
approach but when they pose the question of who is involved in HCI design, like 
[Preece p. 8] and [Dix p. 4f] explicitly do, they nevertheless leave the “user” aside. 
Why is that? One reason could be that in HCI the user has replaced the worker from 
the former Scandinavian approach to participatory design.  

In the Scandinavian approach to participatory design during the 70’s and 80’s, 
there was a radical political strand concerned with cultural and political consequences 
of the computerization of society [8]. Some decades later, as pointed out by [1], that 
spirit had changed and the initiative to a broader computer design involvement had 
moved away from Scandinavia. If one acknowledges that practitioners need to be 
involved in HCI or in “interaction design”, it would not be easy to forget them. Taking 
the involvement of the practitioners seriously, it must imply involving their work 
practice as well, or else, on what basis would they be involved? The practitioners are 
experts in their use-domain, in their activity. If one counts with practitioners instead of 
users, it would be obvious that the work practice (including the artefacts in use) of the 
practitioners has to be taken into account.  

As digitalizing and computation continue to permeate evermore diverse fields of 
working life, the motive gets stronger to involve the practitioners in the transformation 
of their work practice. In such an endeavour it is perhaps needed to go “beyond HCI”. 
At least it necessitates a re-thinking of what it means to do software design, a multi-
disciplinary and multi-interest trade [13]. According to activity theory, this re-thinking 
will be based on an analysis of tensions and contradictions inherent in design project.  

To reflect on design and system development, Bertelsen and Bødker provide an 
interpretation of the concept of discontinuities [3]. It is a comprehensive term for 
recognition and investigation of differences, divergences, and contradictions, as they 
find fruitful to deal with in the creation of systems for the future. They pose that 
discontinuities can be seen as resources for design and they identify “three basic 
classes of discontinuities: between experience and desire, between parallel rooms, and 
between interpretation and implementation.”[3, p. 410] Human activities are not static  
but for ever changing and driven by contradictions as the determining factors of their 
historical trajectory. We find the discussion important to continue and further develop 
for an improved HCI approach - addressing a world of more diversified and complex 
problems to handle.  

A number of “use” and “user”-influenced fields connected to HCI are concerned 
with research on, and design of, computer based systems for human work practice, 
e.g., computer science and software engineering. Different approaches seem to get 
along reasonably well and complement each other in the actual practices of system 
development. While some concepts and general-purpose artefacts have become 
popular, and may unite design practitioners, we still witness a severe lack of theory 
when it comes to what to start with. We believe that a methodology which 
systematically approaches the need problem in a domain can fill a theory gap between 

                                                           
1 One of the critics of Preece, [16], poses the question how far beyond HCI “interaction design” 
really is. 
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the everyday use of artefacts and the highly elaborated design process of software and 
hardware. In the literature, several examples are presented comprising a start phase, 
followed by analysis, design, implementation and evaluation phases in a software 
process model. What is not successfully dealt with in most software development and 
interaction design approaches is how to go about in the start phase, something which is 
crucial for efforts to understand the domain and making well-informed guesses about 
the future. Ethnography that informs design is an established set of methods used in 
many contexts (e.g. [4]), a set of methods that we also include in our approach. In 
other cases, however, the “actors in a domain,” i.e. the practitioners, are perceived as 
some kind of containers of goals that possibly generate requests of appropriate 
machine operations in the to-be-designed system. At this level of human interaction, 
such individual actions are regarded as sufficient for understanding the domain and for 
getting input to the well-oiled developmental process. For example, in [15] the start 
phase is described as a requirement workshop where people “brainstorm” for the 
purpose of finding the primary actors and their use-goals. We find this a too narrow 
perspective of the work practice of many problem domains where a software system 
potentially might be the solution to the stated problem. To hope for an elementary 
business process at the level of “user tasks performed by one person in one place at a 
time in response to a business event” [15, p. 60], as a sufficient conceptual tool, is at 
risk of missing the historical background and dynamic features that cause the need for 
a software solution. 

A wider conception of design 
Predominantly, design is understood as a very specific activity, and in HCI this is 
certainly the case. We want to see a broader conception of what it means to design and 
which artefacts are to be designed. 

According to the perspective we take, “cultural-historical activity theory” 
(CHAT), all things are regarded as historically transformed. The same holds true for 
activities. They are being transformed historically. For example, in some analyses by 
[8] and [20] the distinction between learning (and instructing) as a general activity and 
learning (and instruction) as a specific activity has been pinpointed as crucial. Here we 
will make the same claim for design, namely that, it is a point to distinguish between 
design as a general activity and design as a specific activity. Petroski has expressed the 
idea: 

“Just as we all have a sense of health without being physicians and a sense of 
justice without being jurists, so we all have a sense of design without being 
engineers. “ [17, p. 25] 

One form of design is design as a general activity, another form is design as a specific 
activity. General design occurs when people, as part of the activity they are involved 
in and contributing to, design and redesign their environments and the everyday 
artefacts they are using. The credo “to design is human” is valid for all people, but as a 
specific activity design encompasses only experts. In other words, design as a general 
activity is an aspect of human activity. When you work, you design. When this aspect 
of work has been turned into the object of work in itself, the result is design as a 
specific activity. In the paper we will use the awkward term specific-design in order to 
distinguish it from general design. 
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Designer Kind of design Designed artefacts 

Specialists (i.e., 
software 
developers) 

As a specific 
activity 

Information 
systems or another 
IT artefacts 

Practitioners As a general 
activity 

Everyday in-use 
artefacts 

Figure 1 General and specific design activity 

 
There is another aspect related to design that is important in this context and that is: 
the artefact that mediates an activity should not be thought of as singular. There is 
always a cluster of artefacts involved in the process of mediation [2, 4]. This ought to 
be a memento for professional designers. When they design an artefact to be used in a 
work practice, they ought to be aware of a fact that scholars of CHAT have called 
attention to (e.g. [11]), a fact that tends to generate misunderstanding between 
designers and users, namely that an artefact being designed is a common object for the 
designers, but is a potential tool for the user/practitioner in his/her later work practice. 
From the perspective of the practitioners, an artefact designed by specialist designers 
is not the artefact. It is only from the specialist-design perspective the artefact has that 
privileged position. The object of their work (the becoming computer artefact) is for 
the practitioners that will use it, a tool that hopefully will improve the work practices. 
Figure 1 shows the idea. 

Let us sum up our distinction between general and specific design. General 
design is design with the object of the activity in mind2. Specific design is design of 
artefacts to be used in an activity. The artefacts that are being designed are, in the 
perspective of the general designer, tools to be used in the activity. From the 
perspective of the specific-designer on the other hand, the artefact that is being 
designed is an object of the specific-design activity. In other words, an artefact, which 
on the face of it is the same regardless of perspective, differs in meaning depending on 
which role it has in the activity system. 

Unit of analysis 
The second aspect that we, from an activity-theoretical perspective, would like to point 
out as important to HCI is the need for a more overall unit of analysis than merely the 
design of the computer system. We suggest that the “activity system”, which is 
constituted by the activity of work, is a proper unit of analysis. A way to describe an 
activity system that we have found useful is by means of the “triangular model”, which 
is developed by Engeström [10] and based on cultural-historical activity theory.  

                                                           
2 In the paper we are interested in the general design that the nurses as practitioners do. But of 
course our reasoning also applies to the general design that specific-designers (software 
designers) perform when they redesign their own design activity in order to promote their 
specific-design activity and make better products for their customers. This general design 
activity of the specific-designers has been dealt with by Gargarian [12], who calls it 
“environment design”. 
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Immediately below we will give a condensed presentation of some core concepts 
of CHAT pertinent to issues of design. Later on we will present a case in some detail 
where those concepts are used. Hopefully that will be sufficient for the reader to 
follow our argumentation.  

From a CHAT perspective, all activities are object-oriented and artefact-
mediated. Let us briefly explain what that means and begin by addressing the idea of 
object-oriented-ness. CHAT holds an activity to be determined by its object, i.e. the 
focus of the activity, its transformation of an initial state (“raw material”) into an 
outcome, while guided by many stakeholders´ voices of imagined possibilities. 

The object of the design session is some “raw material” (e.g. an old artefact) and 
an idea of its improvement. In the design process the raw material is transformed and 
the idea transubstantiated into, say, a computer system and its use within the activity 
system of wound care. 

Next, what is the meaning of activities being artefact-mediated?  Humans need 
some vehicle (pivot) to perform an activity. The vehicle is something man-made, an 
artefact, which is previous human activity fossilized, and as such it “invites” or affords 
some kinds of actions. That is, the vehicle used to perform an activity, is hinting at 
what to do. At least, the vehicle makes some things possible at the same time as it 
restricts others. 

The artefacts make possible, they are cultural prostheses. Without the prostheses, 
certain kinds of activities are not within the scope of the ability of the person(s). The 
activity is being mediated by artefacts - in short, that are the CHAT meaning of 
artefact-mediated activity.  

To sum up. If we claim that the unit of analysis should be “the activity system,” 
there is a need to specify what constitutes an activity system. What is the common 
object of the activity, who is involved, and what are the major instruments that are 
mediating the activity? Before we try to answer those questions, let us here confine to 
say that the formation of an activity system, motivated by the development of a 
computer system (the object), has to comprise computer designers as well as 
practitioners. It has to unify the activities of specific design and general design.  

Method 
The method we have used for this paper can shortly be described in the following way.  

As researchers within the perspective of cultural-historical activity-theory we 
have used and developed the developmental work research approach originating from 
Engeström [10] and formed a joint-venture project with nurses in municipal wound 
care. This joint-venture project has been running for tree years, and, together with the 
developmental work activity conducted by the nurses prior to the project, it constitutes 
the case that we are presenting.  

Letting the CHAT perspective face the practice generated by the joint-venture 
project with respect to human-computer interaction and design is our “method.” The 
case project has generated conceptualizations that have been elaborated within the 
theoretical framework of CHAT. At the same time the case functions as a test bench 
for the concepts and theoretical perspectives. 
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The case study 
The case that will be presented here is a joint venture project aiming at developing a 
digital wound care documentation computer system.  

Background 
A Swedish health care reform in 1992 entailed that more and more people are now 
being cared for in municipal institutions. In ordinary housing, assistant nurses give 
home help service and in special accommodations for elderly, the municipalities also 
provide medical health care up to doctors’ responsibility. The county councils, a 
principal authority besides of the municipalities, are the organiser of primary care at 
the local levels and also of most hospital treatment. Led by these authorities, legitimate 
nurses have an extensive responsibility for everyday health care work where they co-
operate with other professionals and the patients. The work of the municipality nurses 
typically has a long-time perspective coping with all kind of diseases. In such work 
practice, several nurses and assistant nurses develop activity systems that more or less 
involve the care recipient and close relatives in giving help and treatment. When a case 
of emergency occurs or the care recipient for other reasons is in need of specialist 
treatment, the staff of the municipality turns to doctors in the primary care or at 
hospital.  

From our case of wound care treatment in Ronneby, a small municipality in the 
south of Sweden, we get an insight in work practice of the nurses in elderly peoples´ 
home. We can also see traces of general design actions made by the nurses themselves. 
Historically there have been significant changes in understanding and treatment of 
wounds that are hard to heal. In the eighties, about a third of wounds in the region 
where not examined, no proper diagnoses were made and subsequently there were no 
treatments given. The care was made mostly with a hope of not worsening the 
situation for the care recipient. Lately, care improvements have changed this very 
much hidden world of wound cleaning and bandaging and turned it into a matter of 
professional concern.  

In order to provide proper treatment, the nurses have to have knowledge about 
previous wound status of the patient, what have been done and what diagnosis had 
been made. For the purpose of keeping up with a good understanding of each 
particular wound and for sharing with colleagues, the nurses document facts about the 
care recipient, the wound diagnosis and the regular treatment. Gradually, a need for an 
organizational memory support system has emerged. Such a system might offer 
support to actions to be taken, but also provide historical information relevant for 
authority’s follow-up on the quality of work. Consequently, the change in the 
conception of wound treatment, as a potentially successful healing process, pushes for 
new tools, materials and practices to be developed. In parallel with the understanding 
that a lot more can be done to improve the wound care practices, the need for 
documentation of work has clearly been recognized by the nurses.  

In the late nineties two municipal nurses from Ronneby attended a university 
distance course on wound care treatment. A practicing nurse at a hospital was involved 
in the course sharing a lot of her successful experience from a special project. She was 
tied to the infection care unit but had gathered her colleagues at the hospital and 
educated them in wound treatment. A number of patients were lucky to get their 
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wounds remarkable better off, apparently because of the nurse’s teaching and 
instructing efforts. As a consequence, the developmental and learning activity soon 
was formalised as a specific project. Another result of her work was the design of a 
wound documentation form (“the three-page form”). This artefact is a kind of less 
formal medical record, specifically addressing treatment of wounds. The form was 
presented for the nurses from Ronneby who then adopted it in the Ronneby municipal 
elder care. Since then, 1999, it has been used in the special accommodations for 
elderly people, not as a doctors’ record but more like a case book for support of 
everyday work and documentation of provided treatment.  

Nurses and design 
Influenced by the successful work of the hospital nurse, the municipal nurses adopted 
her specific three-page paper form. Where nurses encountered a greater number of 
patients suffering from their wounds, they integrated the three-page form into their 
binders system containing documentation forms for many other treatments tasks.  In 
other parts of the municipal elder care where only one nurse provided wound care, it 
was sufficient to only add the third page of the form.  

As the healing process was more considered as something to improve, an interest 
raised to follow changes of the size and other visible properties of each wound. A 

Figure 2 General and specific design in and for municipal 
wound care work 
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Digital camera introduced 
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“Bag on wheels”, 
still in use 

A 3-pages wound care paper form adopted 1999.  
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traditional analogue camera was borrowed and a few photos were made for the main 
purpose of documenting the progress of the wound treatment. The photos in a way 
complemented the paper forms but didn’t cover very much of the longer time of 
months or even years that a treatment might last.  

In this stage of the process of the development of their wound care activity, the 
nurses got in contact with our research group at the university, which become the start 
of a long-term joint-venture R&D project. By that we came to know the general design 
activity of the nurses and establish a collaborative developmental work practice. 

A digital camera was the next artefact that the nurses, now as part of the R&D 
project, tried out with a hope for easier handling of each photo. The elaboration on 
how to use the camera brought the nurses closer to the computers available at an 
administration centre. A relatively small number of digital photos were stored in the 
computers and paper print- outs were now attached to the regularly used system of 
wound care paper forms to complement the handwritten documentation.  

Along with more attention to issues of wound healing, the nurses introduced new 
bandaging and other materials as well as novel treatment techniques. The paper forms 
functioned as a resource for instructions and keeping records of status and provided 
care. Added to similar paper forms, the nurses made a comprehensive design by means 
of a special “bag on wheels” holding papers and binders together, one for each nurse. 
In fact, the “bag on wheels” is still (2004) a working mobile information system in 
daily use in the nurses´ work practice. The extent of the documentation in their work 
practice is displayed in the number of binders at the shelf of their office, but also in the 
need for the bags on wheels into which the nurses put their selected binders at the 
working shift. Also, an estimation of the average percentage of time nurses spend on 
wound treatment is 10 to 20, and the over-all documentation work has been estimated 
to be of the same amount. At a low-technology level the nurses themselves design 
their own artefacts in choosing what have proved to be useful for them. They take 
away what is not needed and incorporate what makes sense in their socio-technical 
environment. However, as time is passing some old rules are changed due to new 
findings, e.g. according to former knowledge the rule was to make a cleaned wound 
dry and expose it to free air, but today’s practice is to preserve it in a moisture 
condition. Such changes in practice of course demand changes of artefacts in use. 
Figure 2 is an attempt to a rough summing up of the design activity of the nurses. 

The design project case 
During five months in spring 2003, four nurses from the municipal elder care in 
Ronneby actively contributed to the design of a computer system, a process that 
resulted in a software prototype. The nurses met and worked together with a team of 
17 software designers and developers, and collaboratively they designed a digital 
wound care documentation system named Helar [14]. 

The digital photos integrated in documentation work opened up for the idea of a 
computer- based wound care system. This idea was soon realized in the R&D joint 
project between the nurses and software developers at the university. In the project the 
Helar system was designed for the nurses at the same time as the nurses contributed to 
design of the computer system. In participatory design sessions the paper forms that 
currently were in use were brought in as a starting point and also a paper form from a 
hospital specialist wound care was considered as a ground for making the software 
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documentation. In the design process, the specific items in the forms were examined, 
excluded or integrated into a more unified form distributed on seven “views” or panels 
to choose depending on what task to perform. Therefore, one might say that the Helar 
transformed paper forms from municipal and hospital care, merged and, in addition, 
was designed to include digital photos as a special picture archive. An essential feature 
of Helar, which thus can be regarded as a digital case book3 , is the ability to view and 
compare two photos on one screen display. The time dimension of the healing process 
is expected to be covered by those photos, because the idea is that they are to be shot 
in conjunction with periodical taken measures. Another foreseen advantage with the 
digital documentation system was the creation of a more unified case book, which was 
easier to share between the practitioners, but still keeping up with security interests.  

  

The first PD session lasted for 70 minutes and was held in a specially furnished 
“Mock-up room”. Sitting at a table, the participants gathered around typical mock-up 
materials, i.e. paper, pencils, glue, scissors etc, but in the first place, the actual paper 
forms, the wound documentation case book was created. The meeting was audio 
recorded and all utterances are transcribed.  

What was the task of the PD session and what happened there? The task was a 
task of redesign. In the whole software design process, the paper-based case books 
were transformed into a computer system, which also included photos of wounds. The 
outcome can be seen if one compares Figure 3 (the five pages of the three case-books 
                                                           
3 The concept case book is chosen to distinguish this as a support system for the work practice 
and not as a formal medical record as used in hospital and primary care. 

Figure 3 The “raw material” for the PD session work: three 
case books in paper format 
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of which some were, and still are, used by the nurses) and Figure 4, the first view of 
the computer solution. In this first PD session, the raw material, the concrete object to 
work on, existed in the form of the three wound-care case books (a total of five paper 
pages). And the first step towards the final outcome was the paper case books, with 
annotations and crossings as well as notes written by the nurses or taken by the 
designers, plus the audiotape documentation and some digital photos. 

Which was the contribution of the nurses? As an answer, let us first give an 
overview of what happened in the PD session. We have, based on the audio log, listed 
41 “tracks” that make up the session. With track we mean a theme or a thread initiated 
by one of the participants and which is followed up of other participants. Some of the 
tracks are rather close to each other because the participants went back and picked up 
issues already discussed. There are many tracks and many themes dealt with in the PD 
session, but for the present discussion mainly the two first tracks are of interest, and 
we will focus on themes they brought up. The first track is a kind of negotiation of 
what is the object of the PD session and of the specific-design activity. The second 
track is a joint outlining of the framework of the (specific) design object.  

Two themes in the PD session 
One crucial issue in the PD session was the joint construction of a shared object of the 
PD activity. Without a common ground among the participants, the efforts put into the 
session by the participants will not be collaborative and successful. Thus, an 
interesting question is how (and if) the shared object of work is established in the 
session and how it is established. The start episode (“Track 1”) provides an empirical 
base for an answer. 

/---/ 
Designer1: But perhaps it is like that all case books have something valuable, 
something you want to keep. In that case it is important that we get to know. 
/---/ 
Nurse3: It is a little advanced, it was a little too much. Don’t you think? (She 
refers to one of the case books, the one that can be seen in the centre of Figure 
3.) 
Nurse2: Mm, it is the one that Rut Öien (a physician in the county specialised 
in wound care) uses. 
Designer2: One thing to think of is to try to pick out the titbits from each and 
try to get them on paper so to say. Everything you think primarily this is 
something we really use. (…) 
Designer1: And there may be issues that are missing, that aren’t covered by 
these case books but which you think are important. 
/---/ 
Designer2: Eh, something that can be a standard for all of you. 
/---/ 
Nurse1: Is it this one you have used /name of Nurse3/? 
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Nurse3: Yes, it is the one that I use very much. I have one can say never had 
time, but I have thought, and it was not that very good. Eh, I think that mainly, 
really, it is like our papers for the moment, but we will anyhow move to ehm 
Designer2: Magna Cura (an administrative computer system) 
Nurse3: Magna Cura, exactly. So, we are not going to use that either. /---/ 
Nurse3: But now I don’t think it is of immediate interest. 
Designer2: Is there a wound care documentation system in Magna Cura? 
Nurse2: No 
Nurse1: No, I don’t think so 
Nurse2: No, there isn’t. So this we have to have in addition. 
Designer2: Yes 
Nurse2: Thus, we shall not mix it up. 
Designer2: (inaudible) 
Nurse2: The concepts I mean. No (overlapping) 
Designer2: Because in the same way you do with the other care planning 
documents (omvårdnadsplanerna) in your binders, the wound care case book is 
complementary to that. 
Nurse2: Precisely 
Designer2: Like our application will be complementary to Magna Cura. 
Nurse2: Mm 
Designer2: You can say so 
Designer1: Mm, so, this … It is only the wound care case book you shall 
consider today. 
Nurse2: Mm mm (overlapping) 

What can be seen in the start of the PD session is a negotiation that takes place about 
what kind of artefact shall be designed in the project. The nurses have brought heavy 
arguments for their work practice perspective and in a concrete way placed them on 
the table in the design room: the three forms that are in use in their practice. So, this is 
the starting point for the negotiation process where the object of the design activity is 
outlined.  

The second important issue of the PD-session is the contribution the nurses add 
to the design of the product. In PD it is taken for granted that the software designers 
will have something substantial to supply, because they have insights in and 
knowledge about the hidden machinery of computers and software. It is also 
acknowledged that “users” – in principle – have competence to offer, but the question 
is always how this competence may be externalised in the design of the product. For 
our case, the audio log of Track 2 provides the data:  

Nurse2: It strikes me, the first thing I will like to face when reading a wound 
care case book is the name of the patient, date of birth, the body … 
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Designer1: It would be great if you wrote that here (hands over an empty 
paper) 
Designer2: Or make a drawing 
Nurse2: Ah, but it is little of this (refers to the <B-M> case book on the table) 
Nurse1: This is a beginning, I completely agree with /name of Nurse2/ about 
that. 
Nurse2: It must be like that, where the person lives … 
Designer1: Yes 
/---/ 
Nurse2: and telephone number connected to the address so to say. And the 
body – and there it should be possible to point out where on the body, if it is 
feet, legs, arms, back, shoulder or wherever, that you put a little marking dot: 
“There is a wound!” As well as patient responsible doctor and nurse. It has to 
be on the first page. 
Nurse1: Yes, I agree with you about that. It must, it’s what one starts out from. 
Nurse2: Yes. 
Designer1:  So that is what you would like to face, the first you… 
Nurse1 and 2 in unison: Yes! 
Nurse2: It has to be the entrance gate in some way. 

In the second track of the PD session is discussed how the introduction view to a 

separate case book of the Helar prototype should be designed. From their experiences 

Figure 4 The introduction view to a separate case book in 
the Helar prototype
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and from what they found most workable from the three case books that were to be 
redesigned and placed in front of them on the table, the nurses picked out features and 
composed a comprehensive picture, which they called the “entrance gate.” The 
entrance gate that was strongly suggested by the nurses in this initial phase of the PD 
session, is also what, with minor adjustments, becomes the final outcome of the 
specific-design project. Figure 4 shows how it came to look like in the Helar proto-
type. 

The activity system of wound care development and design 
After three years of R&D experiences of artefact design in wound care and half a year 
of a specific software design project in the same domain of work, we have got a better 
picture of who to involve and how to improve HCI and also how to go beyond HCI of 
today. Nowadays the process of software development is an established way of 
producing computer artefacts. Work practice characterised of a great diversity of tasks 
and interaction between people in many kinds of roles, of which the municipal care is 
a good example, have now reached a point when practitioners put a claim on software 
and hardware to be designed in a way that fits well into the main flow of work. The 
whole and particulars of a domain’s inherent features, and also the need for a specific-
design activity to make sense in a transformed domain of the future, cannot 
sufficiently be captured in a formalised document, e.g. a functional list in a 
requirement specification. It has to be systematically worked through in a process 
where practitioners and specific-designers interact for a considerable period of time.  

In the Helar design work the nurses took a responsible role for the case book 
items to be put together and changed in a more comprehensive way, and, in addition, 
allowing for digital photos to be integrated and supporting the long-time perspective 
that is typical for this kind of care work. The software designers took another role as 
main responsible of the form issues of the case book and in leading the sessions to 
result in further work of the physical design of the software. The participants formed 
an activity system motivated by the common object, the digital case book to design, 
and they established a division of labour mediating their respective role towards the 
common object. As a significant feature of the activity system, the currently used 
paper forms were brought in, mediating the nurses understanding of and design of the 
digital case book. The participants created mock-ups (handwritten and painted pieces 
of paper put together) that effectively mediated the design sessions. Further on, 
computer prototypes were tested bringing the design into functioning software. Finally 
the development work reached an end in the delivery of the Helar prototype. 

A point to make about the division of labour between the nurses and the software 
designers is that in the initial design sessions, the nurses maintained an authoritative 
role as responsible for the material content of the specific design. Their focus was 
mostly on the design and re-design of their own work practice despite the fact that the 
stated purpose was the actual design of a computer system. The software designers on 
the other hand were mainly occupied, in interacting with the nurses, with form aspects 
of the design and the technical constraints and possibilities of the product. In later 
sessions when the design had developed into a run-able prototype the software 
designers tended to take more space focusing on technical features of the prototype. 
[5] have reported on similar experience: “Discussion in a prototyping session often 
focuses on the interaction with the computer than on how work is organized around 
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the computer” [5, p. 215]. The interaction and division of labor in a diversified activity 
system, gets us into essential features of specific design. If such joint design practices 
recognize the way the work of the domain practitioners is organized, as activity 
systems, we are sure that the domain experts (the nurses) may have a good opportunity 
to contribute to the design of computer systems.  

From our presentation of the design activities conducted by the nurses as a part 
of their work activity, and given the new dimension by their involvement in the joint-
venture R&D project, we hopefully have made clear why the activity system is an 
appropriate unit of analysis for HCI. 

Discussion 
What we claim in the paper is that a revisit to the Scandinavian approach of 
participative computer system design in order to actualise its cultural, political and 
professional spirit is a way to forward the HCI perspective and practice. In doing that, 
we also have given it an important turn. It is not only we, the HCI researchers and 
computer- system designers, who invite the practitioners to contribute to the artefact 
design. Although there are good reasons for the involvement of the practitioners – 
quality, empowerment, democracy of working life – there is more to it. It becomes 
visible when the concept of design is broadened to include design as a general activity, 
and design of clusters of artefacts as an aspect of everyday work practice. When a 
long-time perspective is added, it even becomes obvious that the practitioners have the 
initiative in the broader design process. In the long run, they are the main designers: 
only on certain occasions are they inviting researchers and specific-designers of 
computer systems to help to design computer systems to support their work activity. 

For the specific purpose of a software developmental process, as for 
understanding of HCI in general, we believe that cultural-historical activity theory 
bridge the gap between the need problem and the way to design an appropriate 
computer/software solution. Crucial for this approach, we find the unit of an activity 
system and the common object as the guiding theoretical framework. It might provide 
a good start phase of the design process, and a perspective of work practice that is 
sensitive to dynamic features in human interaction. Thereby system designers will be 
better prepared to find the intrinsic and hard-to-capture causes to the perceived 
problem. If the practitioners´ general design work is recognized, the artefacts in the 
present domain will be utilized in the software process as an essential resource for 
transforming initial ideas into a future product (see also [4]). To get things right in the 
sense of maintaining a proper perspective on human interaction, software 
developmental processes need a more theory-elaborated unit of analysis on a level not 
as narrow as “the one person performing in response to a business event unit” or as 
scattered as “the whole organization”. A unit on the level of the practitioners’ activity 
system we think is the most fruitful in supporting interaction between the practitioners 
(“general designers” and “domain actors”) and the software designers (“specific-
designers”). By means of that we think the need problem will be captured in a more 
advanced way, suitable for solutions to be incorporated into the domain of the work 
activity of the practitioners. 

What is then possible to achieve in design, can human-human interaction be 
designed? Artefacts can be designed, that is clear. But the meaning of “interaction 
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design” is far from obvious. In a strict sense interaction, inter-actions, cannot be 
designed. Interactions are situated, they are emerging, they evolve as parts of 
communicative exchanges. Blueprints and other plans may be used, but they are not 
determining the interaction [19]. However, artefacts and clusters of artefacts can be 
designed and redesigned, so that they, if relevant, they afford and restrict interaction. 
In other words, indirectly and with a great portion of roughness, interactions can be 
influenced. That is the meaning we put into the expression “interaction design.” 

Another approach addressing the context of the practitioners, their artefacts and 
the object-oriented way work is accomplished, might result in guiding tools for the 
designers supporting a better understanding of the actual actors and a richer analysis of 
the problem. We believe a theory grounded model will help in two ways: first as a 
conceptual tool for elicitation of the most appropriate classes of objects in the domain 
and their associations in order to understand the problem on a level that embraces the 
social aspects of work, second such a tool also guides in setting the stage for the 
practitioners and the designers’ interaction during the software developmental process 
itself. All of this requires practical try-out and evaluation if our methodology and 
suggested extension of HCI and software development will prove to take advantage of 
a more theory inspired way of designing.  

In the case we have presented, much of the HCI design was created in the special 
activity system that however could have been more furnished and supported by 
analysis work in utilising the theoretical activity model itself. In such a case, more on 
surrounding system of everyday use might have widening the perspective of the design 
work. Potentially more aspects can be dealt with, selecting the most important objects 
and issues as well as underlying forces of change that can be found in the domain, 
provided the activity system is more theoretically elaborated. What goes on prior to a 
specific-design starts, why it was put on the agenda, and who and what matters for the 
inception phase of the software development, are questions we claim are important to 
be put on the agenda for HCI. If the specific-design work acknowledges the 
practitioners general design in their domain, we find it likely that the design product 
more easily can be incorporated in the long-term activity system and become a 
mediating tool for, in this case, the nurses´ wound treatment work oriented towards the 
care recipients. Such a wider perspective, we suggest, might give the impression of a 
too rich world of objects and relations, but considering the great diversity of social 
interaction and the vast number of artefacts in a municipal elder care work, we believe 
that a specific-design can handle current HCI issues and develop them further. What is 
required is that the gap between the need problem and a particular solution is bridged 
by a theoretical framework that unites both general and specific designers. 

Conclusion  
In sum and for short, what we have argued for in the paper is: Fine that design has 
developed to be specific, fine that we now have system developers, designers and HCI 
specialist, but don’t forget that the specific-designed artefacts have to be taken care of 
by the general designers, the practitioners, in order to get impact on the work practice 
it was intended for. And don’t forget that the practitioners may contribute substantially 
also to specific-design. 
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