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If you ask different kinds of care givers if they work in the same way or if they have
the same needs of information when they meet a patient they would say no. In my
usability study at Tierp’s health centre I have made contextual interviews with
different types of care givers to identify their needs and requirements on the medical
record systems. The aim is to make a conceptual design solution for a health
issue-orientated medical record system. The different types of care giver think they
have different needs. But after analyzing their needs I found out that before they meet
a patient they all look into the medical records for patient information. They all want
information about earlier diseases, referrals, test results and drugs. Their work is not
so different from each others. How they work depends on what kind of health issue
the patient has and their individual experience and practice. Some wants to look at
many old medical records and other just want to look at their own. I have made a
concept that allows the user to make personal settings for some parts in the design.
My concept is two different kinds of overviews; one that is a patient overview that
show all present and earlier health issues, drugs and planned contact with the care.
The other overview is called health issue overview and shows information about the
health issue that the care giver is going to treat.
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Populärvetenskaplig beskrivning
Alla läkare, sjuksköterskor och paramedicinare har dokumentationsplikt. Det innebär i
princip att varje gång de har träffat en patient måste de skriva journalanteckning från det
besöket. Det betyder att det finns väldigt mycket anteckningar i ett landsting som
Uppsala. Tidigare hade varje sjukhus, avdelning eller vårdcentral sina egna journalsystem
som antingen var pappersbaserade eller datorbaserade. Det fanns ingen koppling mellan
dem så när någon från en annan avdelning ville ha patientens anteckningar fick man faxa
dem. Idag har Uppsala läns landsting ett gemensamt journalsystem som heter Cambio
COSMIC. Det innehåller anteckningar, remisser, labbsvar och annan patientinformation.
Det blir snabbt väldigt mycket information som ska hanteras.
På vårdcentralen, som brukar vara den första instansen för en patient, använder
vårdgivarna patientinformationen för att bilda sig en uppfattning om patientens problem.
Innan de träffar patienten vet de ofta orsaken till varför patienten söker vård, med den
informationen letar de i tidigare anteckningar, remisser, labbsvar, läkemedelslistan för att
göra en sjukdomsbild av patienten. Med hjälp av information från journalen kan de ställa
relevanta frågor till patienten, ställa diagnos och planera fortsatt behandling.
I detta examensarbete har jag gjort en användarcentrerad studie som har resulterat i ett
konceptuellt designförslag i hur systemet kan göras mer lättåtkomligt för användarna.
Uppgiften är att göra systemet hälsoproblems-orienterat. Ett hälsoproblem är problemet
som patienten har, det kan namnges med flera diagnoser och kan förändras under tid.
Arbetat har varit en iterativ process där användarna sätts i fokus. Jag började med att
observera ett antal vårdgivare på Tierps vårdcentral: läkare, sjuksköterska, kurator och
sjukgymnast. Syftet var att förstå hur de arbetade och hur deras arbetsmiljö ser ut. Utifrån
dessa observationer identifierade jag vilka behov och krav de hade och gjorde
scenariobeskrivningar och designförslag som jag utvärderade tillsammans med dem.
Mitt koncept går ut på att hälsoproblemet visas i två olika typer av översikter, en översikt
som är en patientöversikt och en som är en hälsoproblemsöversikt. Patientöversikten
visar en samlad bild av patientens aktuella och tidigare hälsoproblem, mediciner,
inplanerade besök och journalanteckningar. Den kan användas om vårdgivaren behöver
en samlad bild av patientens problem. Den andra översikten innehåller viktig information
om det hälsoproblemet som patienten söker vård för. Det innehåller en vårdplan,
journalanteckningar, remisser etc.
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Glossary
Care giver – vårdpersonal, vårdgivare
Care plan – vårdplan
Clinical picture – sjukdomsbild
Health centre – vårdcentral
Health issue – hälsoproblem
Inpatient care – slutenvård
Medical record - journal
Notification of illness– sjukskrivning
Outpatient care – öppenvård
Primary care – primärvården (vårdcentral)

The care givers:
General practitioner – allmänläkare, husläkare
Nurse – sjuksköterska
Psychologist – psykolog
Physician – läkare
Physiotherapist – sjukgymnast
Welfare officer – kurator

The overviews:
Patient overview – samlad översikt för patientens alla hälsoproblem
Health issue overview – översikt för det aktuella hälsoproblemet
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1 Introduction
When a person feels bad or sick he calls the health centre to get some advice. At the
health centre a nurse or a physician wants to make a clinical picture of the patient so they
ask the patient about earlier health issues, drugs, lifestyle and so on. The care givers need
that information so they can make a diagnosis and give the patient the best treatment they
can. In Uppsala they have a medical record system called Cambio COSMIC. It is a
system that is designed for the whole healthcare process, both inpatient and outpatient
care. It contains patient-information that has been recorded in Uppsala for every patient.
Every time a patient meets a physician, nurse, psychologist or physiotherapist they have
to write a note in the medical record. That means that the system contains a lot of data
and it is difficult to find the most important information. The aim with this study is to
make this process more simple and efficient.
I have conducted a usability study to examine how to make it easier for the care givers in
their work with patients. The study takes place at Tierp’s health centre with physicians,
different kind of nurses, psychologists or physiotherapists. When a patient goes to the
health centre he or she has a health issue. The purpose of my study is to make a
conceptual design of how to make COSMIC more health issue-orientated.

1.1 Health Issue and the aim
A health issue is something that is related to a person’s health and is interesting for the
healthcare. It can be a cold, need for vaccination, need for notification of illness.1 There
is no absolute definition of how many health issues there are, if it is the same as one
diagnosis or there are 30-40 different kinds of issues. I think of a health issue as an issue
that can be diagnosed by different care givers as different things. For example, if the
patient comes to the health centre with a “health issue-question”, for example headache.
One physician make the diagnose migraine and another make some tests and think the
headache is because the patient has bad eyesight. After some tests and medical
examination the physician understand that it is something else, the reason for the
headache is that the patient has brain-tumour. It was the same health issue but the
different physicians diagnosed it as different health issues.
The word health issue (HI) is not used in the healthcare; instead the care givers use words
like illness or diagnosis. This makes it hard for healthcare professionals in primary care
to understand the meaning of the word HI, but explaining it as an illness-based medical
record made them understand. In interviews and other activities it is clear that the care
givers need something like health issue that keeps the patient information together.

1

SAMBA SAMverkan, Begrepp och Arkitektur, Process- och begreppsanalys av den svenska hälso-, och
sjukvårdens arbetsflöden vid vård av enskild patient. (2004)
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The health issue module that I am going to design is going to …
… support the care giver in their work to make a clinical picture of the patient.
… support the care giver to make care plans.
… support the care giver to handle drugs and medications.
The aim of this report is to support the care givers in their work by building on the
concept one patient – one medical record. I will do that by making it easier to make the
most of the fact that the users now have one complete medical record. The study is going
to result in a conceptual design of a health issue module that helps the care giver by
supporting them with health issue overviews.
The research questions are:
- How should a health issue be presented to be useful in primary care?
- How would a health issue-orientated medical record make better situation
awareness for the user?

1.2 Previous research
The paper Interface design for healthcare environments: the role of cognitive science2
from 1998 starts with “An important challenge in the development of computer-based
health care environments is the design of effective user interface”3. The paper provides an
overview of human-computer interaction in healthcare systems. The authors think that an
improved understanding of issues related to cognition will have an important impact for
the design of user interfaces that are more intuitive and acceptable.4 It is important
because in complex medical work the workers are not aware of how they evaluate
evidence and cope with decision complexity. Therefore techniques from human-computer
interaction are needed to find out what processes are involved in performing complex
tasks.5
In the paper The problem orientated medical record – just a little more structure to help
the world go round?6 from 1996 describes the authors some limitations with problem
orientated medical record (POMR). The POMR was first described by Lars Weed in
1968. It provides a readily understandable structure for recording and viewing medical
records. The authors think that POMR works best in an electronic environment because
after a while the medical record will be very complex. Some problems have many
components and some of them are very complex. The authors also think that different
care roles and everyone with right to read medical records need different information
from the records and introduces the timeline. It is a model for viewing when different
2

Vimla. L Patel & Andre W. Kushniruk (1998a). Interface design for healthcare environments: The role of
cognitive science.
3
Ibid.
4
Ibid.
5
Vimla. L Patel & Andre W. Kushniruk (1998b). Cognitive evaluation of decision making processes and
assessment of information technology in medicine.
6
Bainbridge, M. et al. (1996) The problem orientated medical record – just a little more structure to help
the world go round? www.phcsg.org/main/pastconf/camb96/mikey.htm 2008-01-17
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“problems” starts and ends, it starts when the problem first appear and ends when the
condition is resolved.7

1.3 Delimitations
To carry out this usability study and make a conceptual design for health issue I had to
make some assumptions:
-

I assumed that the users are using COSMIC, which means that I don’t look at the
health issue with completely open eyes; I look at it with COSMIC-eyes. The
conceptual design is going to work with COSMIC, not independently nor with
other medical record systems on the market. I have studied how the care givers
work today, their experience, their technical equipment, burden of work and the
care givers’ knowledge.

-

One limitation is that I have done the study at one health centre in Uppsala
county. That means that the concept is designed for Tierp’s health centre, not all
health centres and not the whole county. The reason to that is because it is too
complex to understand everything at the same time. You have to start at a small
scale and then make the definition wider and more complex. The health centre has
an important role in the healthcare process. This is where the process often starts
and ends. It starts with a patient that feels ill and ends for example with a patient
after surgery that needs local help. It is likely that the concept can fit in other
health centre, but I will not examine that in this study.

-

I have made delimitations about how the information flow will work. It is
important how the information is going to get tagged, but I will not consider it
here. I think that it is important not to be too limited, as a designer, about the
technical problems. I have thought about the technique of today and not the
technique of tomorrow.

-

The health issue is changing: it often starts with one health issue that is changing
into different diagnosis. These changes will not be in focus in this report and I
will not focus on how to start and end a health issue.

1.4 Disposition
The study is written in both English and Swedish, the report is in English and the study is
in Swedish. The report is written in English because it is Cambio’s company language,
so all employees at Cambio can read it. My sketches and the other working material are
in Swedish because I have worked with Swedish care givers that speak Swedish in their
daily work, so it is easier to catch their opinions and thoughts in Swedish.

7

ibid.
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The report has four parts; IT and healthcare in Sweden, Theory, Designing health issue
overviews for primary care and Discussion. This will give you some guidance in how to
read the report:
Part I gives the reader a background to IT and healthcare. It explains how the healthcare
process works, what a medical record is and the development from paper based to
electronic based medical records. It introduces Cambio Healthcare Systems AB and their
system Cambio COSMIC. The chapter will give the reader a brief background to help in
understanding the rest of the report.
Part II is the theoretical chapter. It gives the user an introduction to user-centred design
and interaction design. It introduces ISO 13407 human-centre design processes for
interactive systems and describes the different steps and different techniques that are
useful in a user-centred study.
Part III is where the usability study and the concept are described. It is divided into
different steps that follow the steps in ISO 13407. In the first step the context is
described. How the workflow is working and an introduction of the care givers. The
second step will specify user and organisational requirements, by making an affinity
diagram and an effect map. The third step is iteration with different kinds of designs and
evaluations of them. First with scenarios and then, in the fourth step I describe the
concept, the sketches and the results from the evaluations.
Part IV is where the result from the study will be discussed.

1.5 Acknowledgements
I want to thank Cambio Healthcare, especially my supervisor Martin Wiman that works
as an interaction architect. I would also like to thank the other interaction architects
Johanna Hultcrantz and Ann- Sofie Skula that have given me design and method
feedback. Thanks to Håkan Nordgren that have given me a good picture of the IT and
healthcare sector, which have been good for understanding the needs.
Also thanks to Uppsala University, Bengt Sandblad and Erik Borälv for academic
support.
A huge thanks to Tierp’s health centre, Annika Gudmundsson and the other that have
participate in the study, without you I couldn’t have done this usability study!
And finally thanks to Sofia Person, for many good discussions and support in all
confusion about what health issue really is…
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2 Part I: IT and healthcare in Sweden
This part will give the reader a background to IT and healthcare. It answers questions
about how the healthcare in Sweden works and what a medical record is, and the
difference between paper-, and electronic-based medical records. At last I introduce
Cambio Healthcare Systems AB and their system Cambio COSMIC.

2.1 The healthcare process
A patient has a health issue-question and calls the health centre. He or she meets a
physician that makes an examination and a diagnosis. The physicians start to treat the
patient either at the health centre or send a referral to secondary care. When the patient is
healthy again the care process is finished. It starts when the care giver said: “ok, I will
treat this patient” and stops when a care giver says: “the patient is healthy”, or when the
care giver decides to send the patient away to another clinic by referral.
SAMBA is a healthcare model that describes and analyzes the care process, which I
described above. It has three parallel processes that work together, the clinical process,
managing process and communication process. Every process has a changing object that
changes in the process. The care givers view, how they understand the problem is in the
clinical process. The information transfer between different processes takes place in
communication processes and decision about treatment and care plan takes place in
managing process.8 The changing object in Samba is the same as health issue is in my
study. It is changing; it is not the same object that goes into the process that comes out. In
my study, Samba is good for understanding what the information flow looks like in care
with the individual patient. It helps me formulate the requirements for my system.

2.2 From paper-, to electronic-based medical records
The patient record is an account of a patient’s health and disease after he or she has
requested medical help. It contains findings, considerations, test result and treatment
information related to the disease process. The medical record can be time-, source-, or
problem-orientated. The time-orientated record shows the observations in a chronological
order. The focus is on the patient’s view of the problem and the source-orientated records
show information based on the way it was collected, for example notes from visits, test
result and x-ray result. The problem-oriented medical record has a SOAP structure:
Subjective is the complaints as phrased by the patient, Objektive is the findings of
physicians and nurses, Assesment is the test results and conclusions, such as a diagnosis,
and Plan is the medical plan, treatment and policy. The purpose with problem-orientated
medical records is to give a better reflection of the care provider’s line of reasoning. It is
well accepted in theory but it is hard to implement. My study will result in a concept of
how to make COSMIC problem-orientated, based on the concept of health issues. Most

8

SAMBA. (2004).
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medical records today are time-orientated and source-orientated. The source-orientated
medical record makes it easier for the user to make trend analysis.
The medical record used to be paper-based but the enormous growth of medical
knowledge has led to an increasing number of clinical specialities. This has led to that
more than one care provider is involved in a patient’s treatment and with paper-based
medical record it means that information about one patient could be at several medical
records. One record could only be at one place at a time and many paper-based medical
records mean that a lot of information is missing in the logistic.9 The first computer based
medical record was developed in USA in the end of the 1950’s and the beginning of the
1960’s and it came to Sweden at the beginning of the 1960’s. The reason that the medical
record was computerized was to make the process more effective.10 A problem with
computerized medical records is the high demand on safety and strict regulations and
laws has to be followed. Nothing can be allowed to disappear because all information is
very important for the patients’ lives. It is also important which qualification the care
givers have. The users have all information in front of them, but they are not allowed to
look at everything.

2.3 Cambio Healthcare Systems AB
Cambio’s vision is “to create healthcare solutions that support exceptional care at every
stage of a person’s life”. Their mission is “to develop open e-solutions for the entire
healthcare sector with the highest functionality in the market”.11 The company has 120
employees in Linköping, Stockholm, Paris and London. Their system is called Cambio
COSMIC (called just COSMIC) and it makes it possible to provide an all-inclusive
solution for large, complex organisations providing care across a wide geographical area.
COSMIC has about 50.000 users in Sweden, Denmark and United Kingdom.
The engine in the system is Cambio SPIDER that is an open platform. This means that
COSMIC can be integrated with other existing systems. The system has different
modules for example: Medical record, Drugs, Referrals and resource planning. The
medical record contain: anamnesis, status, judgment and analysis, measures and result.
Anamnesis is the information from the conversation with the patient, what the patient had
told the care giver and how the patient is feeling. Status is the objective examination.
Judgement and analysis is the care givers view and analyse. Measures are the care plan
and treatment. For example it is information about how the physician is going to do treat
the patient’s health issue. Result is information about how the patient feels after the
treatment.12

9

Bemmel (van), J. H. & Musen, M. A. (1997) Handbook of Medical Informatics. s 99ff
Petersson, G. Rydmark, M. (1996). Medicinsk informatik. s 99ff
11
Cambio COSMIC and Regional Healthcare, a community-Wide Solution
12
Petersson, G. Rydmark, M. s 99ff
10
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2.3.1 The problem
Cambio COSMIC is a complex system that has several modules with different features.
The modules are not so well connected to each other so searching for different kinds of
information leads to many mouse-clicks and bad situation awareness (it is hard to get a
good overview, to see how different information are connected to each other, see
situation awareness s. 14). This is the problem that I am going to make a conceptual
design to solve.

11
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Part II: Theory

This chapter introduce some theories that will help the designer to understand the users’
needs. It will give the reader a theoretical background that will explain how I have done
the study at Tierp’s health centre. It will explain user-centred design and ISO 13407
which is a concept for human-centred design processes for interactive systems and some
other design methods.

3.1 Situation awareness
Situation awareness is described by Mica Endsley in Designing for situation awareness:
An approach to User-Centred Design13. It is the ability to identify, process, and
comprehend the critical elements of information about what is happening to the team
with regards to the mission. More simply, it is to know what is going on around you in
the past, present and the future. It is a central concept for complex systems, because it
helps the user to understand how to manage the system. If the users can achieve a high
level of situation awareness they will be more effective system components than if the
situation awareness is denied or hard to achieve.14 The most common theoretical
framework of situation awareness formulated by Mica Endsley has three steps,
perception, comprehension and projection. The formal definition of situation awareness
is "the perception of elements in the environment within a volume of time and space, the
comprehension of their meaning, and the projection of their status in the near future"15
Perception is about identifying the states in the process and comprehension is to
understand the states and projection is about understanding what to do.

3.2 User-centred design
When you are going to design an IT system it is important to know the users and what the
purpose of the system is. User-centred design is an approach to software development
that is focused on the users and usability through the whole process.16 There is no
accepted definition of user-centred design, but the aim with the design process is to
develop a system that support the users needs instead of a system that changes the user to
fit the system. It does not mean asking the user what they need, and then giving it to
them. The user has often only partial ideas about what might be better than what they are
used to. If a designer builds a system in accordance with what the user says they need, it
will not be a useful system for the user.17 ISO 13407 human-centre design processes for
interactive systems are a concept that is usable in different processes and methods. It is an
iterative process that is a concept for successful system development and can be used in
13

Endsley, R. Mica; Bolté, Betty; Jones, G Debra. (2003). Designing for situation awareness: An approach
to User-Centred Design
14
ibid. s 10
15
ibid. s 14
16
Gulliksen, J. & Göransson, B. (2002). Användarcentrerad systemdesign - en process med fokus på
användare och användbarhet s 184f
17
Endsley, R. Mica; et Al. (2003). s 6
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existing system development models but it is not a complete system development model.
The model (see figure nr 1) has five steps and starts with plan the human centred process
and the other four steps works iterative in a loop. I will introduce the steps and give
example on methods and techniques that are useful. The techniques are from contextual
design which is a method by Hugh Beyer and Karen Holtzblatt that contains different
methods and techniques to gather and understand user data. The techniques are focused
on the users and their work, instead of design decisions based on what the designer think
the user wants.18

Figure nr 1: ISO 13 407 human centred design processes for interaction design19.

ISO 13407 is a model with 5 steps, between step 2,3,4,5 is an iterative process that should
continue until there is a good design result. The method is good because the iterative
process and the contact with the user obtain feedback that is useful to improve the design.
If the feedback comes early in the design process it is easier and cheaper to change the
system. The longer the process has progressed the more expensive the changes will be.20
3.2.1 Step 1: Plan the human centred process
The first step is to plan the human centred process that means specifying how the humancentred activities fit into the overall system development process.21 Decide when it is
18

Beyer, H & Holtzblatt. K (1998) Contextual design: defining customer-centred systems. s 3
International standard ISO 13407:1999(E) Human-centred design processes for interactive systems.
20
www.ucc.ie/hfrg/emmus/methods/iso.html , 2008-01-14
21
ISO 13407:1999(E)
19
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time to engage users in requirement gathering and testing. The user should be involved in
different steps throughout the whole process. In this step it is important with consensus in
the development-team; users should be involved in the whole development, not just in the
end. 22
3.2.2 Step 2: Specify the context of use
The purpose with this step is to understand the users’ tasks and their organisational and
physical environment; Beyer and Holtzblatt call this step Contextual inquiry. It is
important to understand and identify the details of the context in order to make early
design decisions23.
3.2.2.1

Contextual inquiry

The most common method to carry out contextual inquiry is contextual interviews. The
goal with contextual interviews is to get a good cross-section of the target user population
with a small number of participants24. It is a one-to-one interaction with the interviewer
and the user that lasts for 2-3 hours. The user does her own work and discusses it with the
interviewer. The contextual interview starts with the interviewer and the user getting to
know each other. The interviewer introduces him/herself and the focus of the interview; it
makes the user aware of what you are interested in to know. First you ask about the work
so you know what the user is going to do. Then you ask the user to carry out his/her work
while you are watching and interrupt when you see something interesting. What the user
is doing is what you are interested in to know. Try to make notes by hand and ask
questions about how they work, why they are doing things.25 In this step it is important to
understand and identify details of the context in order to get early design decisions.26
3.2.3 Step 3: Specify user and organisational requirements
At this point you have a lot of data from the contextual interviews that must be organised.
User and organisational requirements will be created. A requirement is something the
product must do or a feature that the product must have. The requirements can be divided
into functional and non-functional. The functional requirements are what the system must
do and the non-functional requirements are what the system must have.27 I will introduce
two methods of doing that. One method is from contextual design and is called affinity
diagram, it is built from the bottom up, grouping individual notes that reveal key themes
from data. The other is called effect map and focus on what the systems purpose is.

22

www.ucc.ie/hfrg/emmus/methods/iso.html , 2008-01-14
ISO 13407:1999(E)
24
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3.2.3.1

Affinity diagram

Affinity diagram creates a one view of the user, it bring different users data together. It
starts with that all members of the design team goes through the interviews and write
down all requirements, wishes and needs from the interviews on separate post-its. The
point is to get several hundreds post-its. After doing that you should identify common
themes and then structure and sort them into groups with no more then four post-its in a
group.28 It is built bottom up and the groups are chained together in themes.29
3.2.3.2

Effect map

The effect map is a method that describes the desired effects of the system and it provides
a hypothesis regarding how these are to be achieved (see figure 2). You will formulate
the systems aim, target group, usage goal and action.

Figure nr 2: The structure of the effect map from “Effect managing IT”30

Aim: Why are we building this IT product? The aim should be formulated in one
sentence and describe the desired change. It is linked to measurement points that describe
how the desired effects are to be measured.31
Target group: Who are going to create the desired effect? The target groups are not the
same as different caregivers. It is users with similar needs and expectations of the IT-
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Benyon, D., Turner, P. & Turner, S. (2005). s. 483
Beyer, H. & Holtsblatt, K. (1998). s. 156
30
http://www.businesstobuttons.tv/pdf/mijows.PDF 2008-01-16
31
Balic, M. & Ottersten, I. (2007) Effect managing IT s. 46-47
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solution. If you know the target groups it is easier to design the product to fit the most
important users.32
Usage goal: What does the target group want, need and should do? The usage goal
describes what the users need or expect of the system. It is often not the same as what
they think they want. So to get the usage goals it is important to understand the user.
Every goal is related to a target group and every target group must have at least one usage
goal. The keywords are want, need and must.33
Action (same as steps): How should the product or operation be designed? Action
describes what needs to be done to achieve the usage goals. It is here the designer gets
design features, which can be formulated on several levels.34
3.2.4 Step 4: Produce design solutions
Now that you established the user’s needs and requirements it is time to start making
design solutions. Start with using existent knowledge to develop a simple design-solution
and then you make the design concept more concrete and test the interaction with user.
The feedback from tests is then used to improve the design.35 To generate design ideas
and understand the requirements it can be useful to make contextual scenarios and then
make prototypes.
3.2.4.1

Contextual scenarios

Contextual scenario is a story about how people will work in the new system. It contains
no specification about which technology the system will use.36 To understand the user’s
work it is useful to write two sorts of scenarios, one that describe how they work today
and one that describe how they will work with the system in the future. Every care giver
should be described in several scenarios, different scenarios for different situations in the
systems.37
3.2.4.2

Prototypes

The next step is to create prototypes, it can be sketches made by hand or in different
kinds of programs. With paper and pen, ideas and thoughts can quickly be visualized, it is
easy to sketch wherever you are and it is easy to change the sketches38. It is important to
make the systems structure so that it will support the natural flow in the work. Formulate
how the users are supposed to work in the system and how the different parts and features
are captured together.39
32
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3.2.4.3

Element of user experience

In User experience development process Jesse James Garrett has broken down the user
experience into five levels that gives a conceptual framework for talking about user
experience. The surface level is what the user see, images and text. Some texts and
images are things you can click on, and sometimes you have scroll-boxes or pop-ups. The
next level is the skeleton level, which is under the surface, where the button, boxes and
images are placed. It should be placed to optimize the effect and efficiency. The third
level is the structure level that is how the different sites are linked together. How
different features and functions are fit together. The other levels are the scope level and
the strategy level that are more abstract levels that I’m not using in this study.40 Another
way of breaking down the system is: Know Feel and do. Know is about how the users
understand the system. If they understand what they are suppose to do and what they can
do with the system. Feel is about feelings and sensory impression. Do is about the
interface, how the user will move between different windows in the system, the choice of
components such as buttons, boxes.
3.2.5 Step 5: Evaluate designs against user requirement
After making prototypes it is time to evaluate them. It can be made in two ways:
formative to provide feedback which can be used to improve design and summative to
asses whether user and organisational objectives have been achieved. This step is
important because the sooner the problems are found the less cost there is to fix them.41

40
41

http://www.jjg.net/elements/ 2008-01-17
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4 Part III: Designing health issue overviews for
primary care
The aim to make a user-centred study that should result in a conceptual design solution
for how health issues could be represented in medical record systems (especially in
Cambio COSMIC) in primary care. I planned the study in accordance with the different
steps in ISO 13407 and planned to have activities with users first to specify the context
and to understand the users’ needs and requirements and then in evaluations with
scenarios and sketches. This chapter is divided into different parts that follow the steps in
ISO 13407. In the first part, 4.1, I describe how they work at the health centre and what
different care givers do. In next part, 4.2 you can read about different methods for
identifying the requirements, affinity diagram and effect map. After that I made some
iteration between step 3 and 4 in ISO 13407 (making design solution and evaluation with
users). First with scenarios, see 4.3 and then with sketches, see 4.4.

4.1 Specify the context
Tierp’s health centre is located between Uppsala and Gävle and has 80 employees. In
figure 3 you can see an example of what the patient flow at the health centre looks like:

Figure nr 3: The figure show the patient flow at Tierp’s health centre.

The flow at the care centre starts with the patient having a health issue-question and calls
the health centre. The nurse answers the phone and listens to the patient’s problem. She
asks the patient questions and offer the patient to book an appointment with their
physician or if it is urgent she advices him to go to the emergency. It is important that the
nurse writes down that the patient called and what advice she gave.
When the patient comes to the health centre he meets a physician, physiotherapist,
psychologist, welfare officer or nurse. The care givers make a medical examination to
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figure out what the problem is and start to plan how they are going to treat the patient.
When a patient has a problem that needs special care they send the patients away to
another instance at the health centre or to Uppsala university hospital. Otherwise they
treat the patient at the health centre. The patient’s care at the health centre can be really
short or for a lifetime, depending on what kind of problem he or she has.
4.1.1 Contextual interviews
It is important to understand the user and their work practice to reach their real needs. To
get that information I did contextual interviews, which means that I went to the users’
work place and observe them while working. The goal with contextual interviews is to
get a good cross-section of the target user population with a small number of
participation. I chose to make interviews with care givers that have contact with patients.
The most important roles are physicians, different kinds of nurses, psychologists, welfare
officers, physiotherapists, and midwives. To get a representative view of primary care I
made nine contextual interviews with two nurses, two physicians, two physiotherapists,
one psychologist, one welfare officer and one district nurse. The interviews were made in
this order to try to follow the patients’ way through the primary care (see figure nr 3).
The contextual interviews were 3-4 hours long, and I observed the care givers while
working with patients. I was dressed like them, sometimes in special uniforms and
sometimes in my normal clothes. The care givers asked the patient if my presence was ok
and if I looked like the care givers the patient where more secure with my presence. The
aim with the interviews was to understand how the care givers work with patients. The
main questions where: How do they prepare before meeting patients? What kind of
information are they interested in at the patient’s visit? What do they do after patient’s
visit? I observed how they worked with the computer, with COSMIC and other systems
and observed the co-operation between colleagues. I had opportunity to ask questions
before and after the patient visit. During the interviews I wrote down as much as I could
to document their needs, and directly after the interviews I wrote the whole interview
down as I remembered it. Below is a short summary of the result from the contextual
interviews. It gives the reader a short view over what the different roles at the health
centre do and how they work.
The nurse answers the telephone and listens to the patients problems, gives them advice
and books appointments with the physician or the emergency. They need to get a quick
clinical picture of the patient. What kind of diseases does the patient have? What kind of
drugs has the patient? Have the patient had the same health issues before? If yes, how bad
was it the last time? They talk to the patient for 1-10 minutes and it is very important that
they give the patient good advice otherwise the patient might get worse.42
The physicians worked as general practitioners and at the emergency at the health centre.
The general practitioner’s patients have different kind of health issues, eczema, diabetes
and problem with the ears and wounds. The general practitioners consultation is between
15-30 minutes per patient. They only know the patients name and in some cases why the
42

Nurse 1and 2: 2007-10-08 (2 and 1 h)
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patients are there. The physician starts with looking at the patient’s medical record, first
the last record, to see what they did at the last contact, and then older medical records. He
searches the record for facts that can be important for this issue. After that he looks at the
medical list, the referral and test results.43 The second doctor work both as a general
practitioner and as an emergency doctor. The work at the emergency is different every
day because they don’t know before what kind of patient they are going to meet. The
work environment is hectic and they don’t have so much time to prepare the meeting. The
issues were; mosquitoes bites, foot fractured, stomach-ache and the purpose is to treat the
health issue that the patient is there for, not the whole patient.44
At the observations I noticed that both doctors read the patients medical record to
understand the patients’ issues. But there is so much information that it is easy to miss
something important. They also looked at different modules in COSMIC to get the
important information. So they should need a better overview of the patient’s
information.
The physiotherapists help patients that have aches in their legs, backs and shoulders
often after an operation or after an accident. They have between 45-60 minutes per
patient. They examine the patients and give them a training program. The program
includes different exercises and they make a plan when and how often the patient is going
to come back. It can be every week, every month or just one time. The physiotherapist
reads the medical record to see what they did last time. They want to know what program
the patient is following and how the patient is doing. They look at the medical list, the
referral and the X-ray pictures.45
The psychologist and welfare officer meets the patients for 45 minutes; they have
conversational therapy and the one that I have interviewed works with cognitive
behavioural treatment (swe. KBT), which means that they give the patient homework to
do. To remember what they did at the last visit the welfare officer reads the last notes in
the medical record. To read a psychology medical records the care giver has to have
permission.46
The district nurse helps the patent with blood pressure, wounds and injections. They
have their own patients and the physician can send them patients to for example take
blood pressure. The nurse thought it would be good to easily see the physician’s
treatment plan for the patient.47
4.1.2 Summary of contextual interviews
I have met five different roles of medical workers at my contextual interviews.
Sometimes they have the same patient, but they treat them for different kinds of health
43

Physician 1: 2007-10-11 (3 h)
Physician 2: 2007-10-11 (3 h)
45
Physiotherapist 1 and 2: 2007-10-16 (2.5 and 1h)
46
Welfare officer: 2007-10-15 (3.5 h) and Psychologist: 2007-10-15 (30 min)
47
District nurse: 2007-10-17 (3h)
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issues. They have different treatments, but they all need to understand the patients’
clinical picture, to do so they ask almost the same questions. They want to know
everything that is important for understanding the health issue the patients are there for.
To understand this they read the medical record, look at the test result, medical list,
referral list and other important documents. The system contains a lot of information and
it is hard to know what kind of information that are really important for the care givers.
What does the different roles need, is the information role-, disease-, or persondepended? To understand the relationship between them I did affinity diagram and effect
map.

4.2 Specify requirements
To organise the data from the contextual interviews I used two methods, affinity diagram
and effect map.
4.2.1 Affinity diagram
I started by going through all notes from interviews and wrote down words, sentences
and questions at different post-its. Even if the interviewed care givers almost said the
same things I wrote it down at different post-its. At the end it was totally 70 post-its
which I organized into different categories. I made two different affinity diagrams with
the same post-its. Affinity diagram 1 follows the care givers work flow, it has the
categories: before the visit, the examination and after the examination. Affinity diagram 2
is more health issue focused with three categories: understanding the patient, planning
the care and medical managing.
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4.2.1.1

Affinity diagram 1: Before, under and after

I organized the post-its in the themes that followed the care givers work flow, before the
visit, the examination and after the examination.

Patient information

Address and general practitioner, the
patient’s clinical picture. Information about
the patient’s lifestyle

Information about the last visit

When was it? What did they do?

Information about the last time
the patient had this health
issue

How was it the last time? When was the last
time? What did they do? What is the
difference between then and now?

Medical information

What kind of drugs does the patient take,
now and before?

Before the
visit

The
examination

After the
examination

Understand the patient’s needs Listen to the patient’s needs, important to
and health issues
ask open questions, how is the problem
today? Any difference from before? Make
some tests.

Make a treatment strategy; long-term and
short-term. Make a new appointment, give
the patient homework or exercise program.

Plan the treatment

Figure nr 4: affinity diagram 1.

This way of sorting the post-its provided information about how the care givers sees the
patient. All the different roles worked after the same flow. Before the visit they searched
for information that gave them an overview of the patient, earlier and present HI, and
information about if they have had this HI before. It gave them ideas about what kind of
questions they where going to ask the patient. Under The examination they wanted to
understand the patient needs and HI by asking questions and making examinations. After
the examination they planed the treatment with homework, exercises and drugs.
4.2.1.2

Affinity diagram 2: Health issue – focused

To make the affinity diagram more health issue-focused I resorted the post-its. The new
main categories were; understanding the patient, planning the care and medical
managing.

22

Why is the patient looking for
treatment? What is the current health
issue? When was the patient last visit
at the health centre? Read referral and
look for the reason to send a referral
and where it is from.
From this category you can choose
between two different, comprehensive
picture, and information about just this
health issue.
Understanding
the patient

Comprehensive picture

For how long has the patient had the
HI? What did they do at the last visit?
When was the last visit? What did they
decide at the last visit? What have
happened since the last visit? Which
strategy has the patient worked after?

Present health issue

Chose strategy to work after, look what
have been done before and give
exercise program or homework. Plan
new medication for the patient.

Strategy for the care

Planning the care

How is it today? Different models to
see how the patient feels: MADRS-S,
suicidal, information about lifestyle,
pain-man, cake-model

What do the patient think
about the health issue

Help to see changes and
development

Discuss the health issue with the
patient; Have the patient done the
exercises or the homework? Listen to
the patients needs. Tell the patient
what to do next, plan a new
appointment.

Changes from the last time?
compare blood pressure and x-ray

Old and new drugs, medical treatment
for this health issue, prescribe new
medication.

Medical managing

Figure nr 5: Affinity diagram 2.

23

This way of sorting the post-its had a category called understanding the patient, it
contains information about this HI and how often and why the patient are visiting the
healthcare. The category planning the care makes a strategy for the care with regard to
how the patient feels about the HI. The last category is medical managing, it contains
everything about medication and drugs. The last sorting helped me to understand more
what health issue is, it helped me to think health issue.
4.2.2 Effect map – the model
I made the effect map in PowerPoint (see appendix) it was good because it is easy to
move different boxes. I started by going through the interviews again to remember their
needs. The aim for this system and the reason for building it were formulated as: “The
aim with health issue is to help the care givers in their work to understand the patients’
clinical picture and support their work with the patient.”
A target group is defined as; “groups of people that have similar needs and expectations
of the product”48. It is a group with people that have the same purpose (not the same as
roles) and wants to achieve the aim of the product. The different roles at the health centre
had the same needs and expectations so they where not different target groups. So I
thought about what they do, they read and write medical records, referrals the physicians
prescribe drugs and the other care givers want to know what drugs the patient have. The
seven target groups that are identified in the effect map are:
The record writer: All users in the study
The record reader: All users in the study
The referral writer: Physicians, psychotherapist, welfare officers and psychologist
The referral reader: Physicians, psychotherapist, welfare officers and psychologist
The drug prescriber: Physician, the district nurse can prescribe some drugs.
The medicine list reader: All users in the study
Care planer: All users in the study
The effect map contains a lot of information, many target groups, usage goals and steps. I
will give an example of one target group’s (the record reader) usage goals and steps (the
other can be seen in appendix). After identifying the target group it is time to analyse
what they need to achieve the aim. The record reader needs to know what the patient did
last time at the health centre and to know what they are going to do at this visit to achieve
the aim to get a clinical picture of the patient and to understand what the next step in the
treatment is. The next step in the effect map is to identify how I as a designer am going to
design the system to support the target group’s needs. The usage goal above can be
supported in the design if it contains a to-do list for next time and a summary from the
medical records of what they did last time.
In this effect map I thought that the users were going to work in this system, after some
iteration I found out it would be better to have this system to just look at and the working,
48

Effect map, figure 2

24

referral writing, record writing and so on should be done in a different module. You can
see the health issue as a module that is gathering information from the other modules.

4.3 Scenarios
In the next step I started making scenarios and evaluated them with users in workshops.
Scenarios tell stories about how people will work in the new system. To help me to
understand the users work I wrote two sorts of scenarios, one that describe how they
work today and one that describe how they will work with the system in the future. To
understand all roles I had to write different scenarios for different roles. The different
roles can be in different situations in the system. So I had to write several scenarios for
every role. To confirm my view of the users’ needs and requirements I evaluated the
scenarios in two workshops. The scenarios were especially designed for the type of users
that I met. The scenario contains details about which features the system will have but not
how the interaction is supposed to be.
4.3.1 Workshop with scenarios
I used the scenarios (see the different scenarios in appendix) for a discussion platform in
workshops with users. I met two groups, one with a welfare officer and a physiotherapist
and one with two physicians. The members in the workshop had been in my contextual
interviews so they knew me from before. The reason that I chose these groups was that I
knew that the physiotherapist and the welfare officer had a lot in common. They both
meet the patient for a longer session and often for many sessions, so they get to know the
patient better than the physicians. The workshops were one hour and I had the scenarios
written on paper that I first gave them to read then I had some questions. The main focus
with the workshops was to see if I had a good understanding of their needs and how they
worked. To document the workshops I made notes on paper and after the workshop I
wrote it down. Here are some suggestions about what kind of information the
participants at the workshop wanted to have in the system.
Group 1: One welfare officer and one physiotherapist49
- Information about where the patient lives, family, special care, notification of
illness.
- Know what care givers the patient has met at the health centre, in present or in all
health issues. To see if they are the only care giver that are meeting the patient, or
if they can get support from other care givers.
- The information in the overview should not be the same for all care givers. They
discuss if there is any differences in the same work roles.
- Information about present HI should be individually suited.
- A time axis that shows the past, now and the future.
Group 2: Two physicians50
- Some notes are best in a chronological order, other in a semantic order.
49
50

Workshop with scenario, 2007-11-19, with one welfare officer and one physiotherapist.
Workshop with scenario, 2007-11-19, with two physicians.

25

-

Know if the patient has special care, notification of illness or mobility service.
See the lab list and drugs.
Show what is planned for the future, for example when the next visit is supposed
to be or what they are going to do the next time.
Compare different values, for example fever and blood pressure over time.

4.3.2 Summary from workshops with scenarios
The both groups wanted to know different information about the patient, where the
patient live, if the patient has special care, if the patient has notification of illness, if yes
for how long?
Information about other health issues makes the care giver aware that the patient has
more than one ongoing health issue. This is information that makes it easier for the care
giver to plan the care so it doesn’t have to be heavier for the patient than it must. It is also
easier for the physiotherapist to understand why, if the patient is bad at doing their
exercises.
Information about other contacts with the care, the same HI or different HI sends signals
to the care giver that they are not alone in treating this patient. If they need support it is
easy to see who else that is in contact with the patient.
Information about where the patient lives gives information to the care giver how
difficult it is for the patient to come to the health centre. If the patient is living 50 km
away it is better to have two visits at the health centre at the same day than on different
days. The list with planned contacts give them information about when the next visit to
the health centre is, and make it possible to plan two visits the same day.
The participants at the workshops think that knowing more about the patients HI and their
contact with the care helps them to better understand the patient’s needs. It makes it
easier to make the care more personal.

4.4 The concept
After the workshops with scenarios I started to make sketches, first with pen and paper
and then with a program called Microsoft Visio. With paper and pen, ideas and thoughts
can quickly be visualized, it is easy to sketch wherever you are and it is easy to change
the sketches. Visio is good because you just drag and drop different symbols which make
it easy to change small details in the skeleton.
While making sketches it is important to evaluate them. I made different solutions for the
same problem, for example I made a calendar and a time axis. The calendar is good if
you want to know the exact time of the visit. But it is not so good if you want to know a
longer time period than a month, because you miss the overview when you have to
change month. Another example is the list with all present health issues for which I had
different solutions and tried them on the users to see which they preferred for their
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purpose. The most important thing is to not forget the purpose with the design which is to
support the users’ needs.
The design helps the user achieve situation awareness by giving it a quick clinical picture
of the patient and their needs. Every patient has one patient overview and one health issue
overview for every registered health issue. The overviews have different features and are
linked together. To describe the concept I will separate them into surface, skeleton and
structure level, the elements of user experience and starts with structure level.
4.4.1 The system’s structures
The care givers know the patient’s name and often which problem he or she wants to get
help for. Today the information flow looks like this:

Figure nr 6: This is how the care givers work look like today, in COSMIC.

It starts with that the care giver know the patients name and often the health issue. To
make a clinical picture of the patient they look into the medical records to search for
interesting information about the patient’s lifestyle, earlier health issues and drugs. The
medical record is organised in a chronological order, they start by looking at their own
notes about this patient, then they look at the other care givers at the care centres notes.
And if they have time they look at all medical records. The information they get from the
medical records make them look into the other modules in COSMIC.
In my concept the care giver also know the patients name and often the patient’s health
issue. This information gives the care giver ideas of what information they are searching
for in the medical records. They can choose between two overviews: patient overview
and health issue overview. The idea is that if they want information just about that health
issue which the patient is looking for care for; they choose the health issue overview. If
they want information about the patient’s former health issue or what drugs the patient is
on, patient overview is better because it gives the care giver a more complete clinical
picture. In the patient overview there is a list with all present and past health issues and
clicking on them you will come to health issue overview for that health issue that you are
interested in. The flow is illustrated in figure 7.
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Information input =
Structure =
Drugs

Patient overview:
Gives a clinical picture
of the patient’s HI

Referral
Medical record

Appointment schedule

Knows the
patients name and
HI and chose
entrance
Health issue overview:
Gives a complete picture
of the patients HI.

• Old medical record
• Care plan
Figure nr 7: The concept’s structure with two overviews, patient overview and health issue overview.

The overviews collect information from COSMIC’s medical record, referral, order
management and patient administration modules and put it into the right places in the
different overviews. The overviews are always updated and filled with new information
about the patient. See figure 7 above.
In the health issue overview there are buttons that “create referral”, “order X-ray”, “order
tests” and “create or change care plan” if you click on them another window will open
and the user can do what they suppose to.
4.4.1.1

Patient overview

Patient overview (figure 8) is divided into different parts: personal information, time axis,
medical record, health issues information. It looks the same for every user.
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Figure nr 8: The patient overview shows information abut the patient’s lifestyle, health issues and medical
records.
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The different parts will be explained here:
Personal information: The information is: Name, address, telephone number, general
practitioner and health centre. It also shows information about the patient’s lifestyle and
important fact like: drugs, allergy, vaccinations and notification of illness. This
information is for understanding who the patient is. The user wants to know if it is the
right patient, if the patient is at the right health centre and with right general practitioner,
and see if the patient’s lifestyle can have any effect on his health issues. If there is
anything special with the patient it can be seen next to the warning triangle.

Figure nr 9: Personal information in patient overview.

Time axis: The time axis shows the past, present and the future. It can be organized after
contact with the care which is different care roles for example physician, nurse
physiotherapist and after type of contact, which is for example visit or telephone contact.
It can also be organized by health issues, all health issues or a special health issue. The
care giver can decide which information they want to see and what should be default
value. The different contacts or HI is shown with different symbols or colours.

Figure nr 10: The time axis from the patient overview shows the past, now and the future.

This information gives the care givers a view of how many ongoing health issues and
patient contacts the patient has. It is easier to plan the care if they know more about the
patient.
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Medical record: This part shows two medical records, the user can choose which one
they want to see. Some users wants to see their medical record and all records and others
the health centre record and all records. The reason that they can see two records at the
same time is that they usually want to se their own and then, if they have time, others. I
want to support one patient one medical record in the design and therefore design so the
user can see two medical records at the same time. Otherwise they can miss important
information that other care giver have noted. The record is in chronological order, as they
are used to.

Figure nr 11: Two medical records from the patient overview

Health issue information: Here the user can get information about the patient’s present
health issue. It is a list of the HI and if they click on it, it will expand so they can see
short information from the last visit at the health centre for this HI. They can se the care
givers name and drugs. They can also mark the HI that they are interested in and click on
open and see the health issue overview for this HI. There is also a list of earlier HI with
start and closing dates.
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Figure nr 12: Health issue information from the patient overview

There is also list of contacts that show the last contacts that the patient has had with the
care, and the total number of contacts. There is also a list with planned contacts that
shows future visits. It gives the user information about how busy the patient is and when
it is a good idea to book a new appointment.
Other information shown is drugs and referrals.
4.4.1.2

Health issue overview

This view has a few parts that are the same as in the patient overview: the time axis,
personal information and medical record. Other new features are a box with information
about the HI and it shows how and when it has been modified. It has a to-do list, care
plan, other important information for this HI such as, referrals, test results and x-rays.
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Figure nr 13: The health issue overview show information abut one health issue.
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Personal information: This is almost the same information as in the patient overview. It
contains basic short information about the patient: name and address, general practitioner,
notification of illness, special care, short about lifestyle and warning (drugs and
allergies). If the user wants all information they can use the patient overview.

Figure nr 14: Personal information from health issue overview

Time axis: This is the same idea as in the patient overview, but now the default value is
this HI, and then you can choose between all care givers, or type of contacts. Sometimes
it is more than one care giver that treats a HI so this information will give the care giver
an overview of what is happening in this HI, how busy the patient is.
My to-do list: Here the care giver can see what they are supposed to do at the next
patient visit. This information helps them to remember what their plans with this patient
are. Presently they have to search for this information in the medical records, or have the
information on a piece of paper or in memory.

Figure nr 15: The care givers own to-do list from health issue overview

Care plan: This is a treatment plan; it is a plan for several visits. The difference between
care plan and to-do list is that to-do list is for next visit, the care plan is for long term.
They can search for plans by clicking at search for care plans.
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Figure nr 16: How to create a care plan

In the concept the health centre has made packages with treatment activities for different
HI. For example the physiotherapist can have a back-pain program that starts with 6
weeks of stretching exercise program and if the pain is not getting any better they will try
swimming-bath training. In this page the user can select that package and add it to their
care plan. If the user want another activity in the package they can add it, and if some of
the activities in the package are unnecessary it is possible to remove activities. Today the
users have the plan in their head, and write it down in the medical record. This idea with
the package is that it will help the user to remember the plan so they don’t need to have
all the activities in their memory. It will also help them to make a plan.
Medical record: The record is divided into my record and other records. My record
shows a summary of what they wrote at the last visit and the first visit because the users
were most interested in knowing that information. Others record shows what other care
givers have written about this patient about this HI. It helps the care giver to better
understand the patient, see the problem from all involved care givers view, not just their
own opinion about the patient. How the information is presented depends on what kind of
HI it is, different HI has different facts that are interesting. For example, blood sugar is
interesting for diabetes but not for neck pain. If there is data that you can compare, the
records show it. The concept is that just the important parts from the medical record will
be in the overviews. That means that it is important for the care giver to write the facts on
the right place, so the information can be sorted.
Information about the HI: Here is information about the HI, it shows it has changed.
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Other important information: This information is dynamic; it depends on which HI it
is. Sometime it is important to see referrals, X-rays, test results. Next to this information
there is a button where the user can order new tests, X-rays and referrals. For example
next to referral there is a button called order new referral, if you click there you will come
to order referral. If you order referral this way instead of the old way which is the
Referral module in COSMIC, some information is already filled in. The patients name
and which HI the referral is connected to are already there.

Figure nr 17: This figure show different important information that are shown in the health issue overview.

4.4.2 The system’s skeleton
The systems skeleton is how the information is shown in the windows. The skeleton is
the same for all types of care givers. What information there is in the “boxes” depends on
type of care giver and what kind of HI it is. The concept is that the two overviews will
have almost the same skeleton. It makes it easier for the user to use them both so they
will not be confused. The top of the side is the same, on the left side is the time axis and
the patient information is next to it. In the upper part of the overviews the care givers will
see the time axis and patient information. In the middle of the patient overview the
information that they always want to know is the to-do list, my record and other records.
At the side there is information that is important sometimes but not always, care plan, xray, tests and referral.
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In the health issue overview is no information more important that the other so the
window is divided in two parts. On the left side is information about earlier and present
HI, planed contacts and drugs. On the right side is information from medical records.
4.4.3 The system’s surface
The systems surface is what the user see, images and text. In the overviews there are
boxes, drop downs, buttons and checkbox.
Boxes: The most information in the overviews is in static boxes. This means that the
amount of information shown is limited. For example, the drug list only shows the last 5
drugs prescribed. The list will show with a number how many drugs the patient using and
if the care giver wants to see them all they can click on the drug list, and go to that
module. If all information would be shown it would be too much information to handle
for the care giver, and they are mainly interested in the newest information.
The list with HI is an expanding box, if you mark a HI it will expand and show the most
recent information about when they last visited the healthcare for this HI and medicines
that are taken for this HI (see figure 12).
Drop down: To select what information the time axis will show I have used drop downs.
There is one drop down where you can choose which HI you want to see and one that
selects type of contacts.
Which information you want to see in the other medical record is also selected by a drop
down. The alternatives for viewing are categories and contacts. The categories are used
when you want to sort the record and only see different categories the contact is all care
givers or different types of care givers, for example, you can sort it to see all blood
pressure measurements that all nurse have written down. The drop down makes it easy to
see what present value the axis and the record is sorted by. The choice with dropdowns
has the consequence that the user is only allowed to select one.
Check boxes: In the to-do list (figure 15) I have chosen checkboxes, so when the users
have done something they can “check it”. It gives them feedback on what they have done
with the patient.
Buttons: To move to different parts of the system, from patient overview to health issue
overview, from read referral to order referral you click on buttons by doing that a pop-up
or a new window will open. The buttons can be seen in figure 17.
4.4.4 Evaluation of the concept
To see if the users found the concept useful in their work I made evaluations51. I made
some different examples that were designed for different users. I decided to meet the
51

Evaluation with, 2 Physicians, district nurse and welfare officer: 2007-12-18. 2 physiotherapists and
nurse: 2007-12-14.
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same roles as in the contextual interviews: two physicians, one welfare officer, two
physiotherapists, one nurse and one district nurse. Some of them were new in my study
while others had been in contextual interviews and/or in workshop with scenarios. The
evaluation lasted between 30-60 minutes with one user at a time, except the
physiotherapists that I first met together and then separately. I had eleven sketches with
me: four different types of health issue overviews, two different types of patient
overviews, different ways to show the time axis, how to create the health issue overview,
create and change treatment plan, different ways to show present and old health problems
and how to show the changing of health issue. I started with patient overview and health
issue overview and then some of the other sketches. All participants in the evaluations
expressed fear in the beginning of the evaluations that the new system would take long
time to use. If the new system would take longer time to use than the old they preferred
the old. During the evaluations they changed their mind and understood that the new
system would be useful for them in their work. Here is a summary from the evaluations,
first the concept and then different parts in the overviews: time axis, medical record, care
plan and to-do list.
The concept with two overviews: I tested what different care givers thought about the
two overviews. The welfare officer and the physiotherapist liked the health issue
overview best because they often treat only one of the patients HI. If they want
information about other HI and drugs they can use health issue overview, and they can
chose not to look at it if they don’t want that information. The welfare officer, who works
with “talking” therapy, thought that knowing too much about the patient could ruin their
treatment. What the patient decide to tell the welfare officer is important for the
treatment. They also thought that it was good for the physician to see what is happening
with the health problems that they are treating. Especially between the physician and
welfare officer because it is the welfare officer that gives the treatment and the physician
that prescribe the medicine.
The physicians found the patient overview more useful in their work. It optimised their
work a lot, because they got all the important information at the same time. They didn’t
think that the health issue overview would be useful for them because they didn’t like the
idea of sorting the information in health issues. Even if they are going to treat a patient’s
diabetes they always need the whole patient overview. They thought that dividing
information into health issues would lead them missing out on important information.
The point is that even if they don’t think they need the health issue overview it is very
useful to other care givers that treats a special HI to have it in a special overview. For
example the district nurse that often measures peoples blood pressures thought it would
be useful to see the plan for that health issue.
Time axis: The time axis shows the past, now and the future. It can be organized by
different contact with the care: different care roles (physician, nurse, and
physiotherapist), different sort of contact (visit, telephone and so on) and health issues:
all health issues or a special health issue.
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The care givers thought that the time axis gave good information for their purpose: to get
a quick overview of how busy the patient is with different HI and their contact with the
care. They all said that it can be problem if many things happening at the same time or in
a short period. With this design it would be hard to see the details. The users had different
opinions about which information they want to have as default value and what time
period the time axis should show. The physician wanted to see different roles, not
different HI and the welfare officer wants to see the time axis over a longer perspective.
The health issue that they deal with (often depression and agony) usually comes in
cycles, so she wanted to know when the last depression was.
Medical record: The overviews have two medical records and I asked the care giver
what information they wanted to have in them. One of the physicians wanted to have the
health centre and all medical records separated and shown at the same time in the patient
overview.
The other care givers who were more interested in using health issue overview wanted a
summary from their own last notes and other care givers medical records. It was a
discussion about what all medical record is, it is just Tierp’s health centre or it is all
medical records in COSMIC, Tierp’s health centre, other health centre and hospitals. The
users had different opinions about that and it seems to depend on individual needs. Some
of them always looked at all notes in COSMIC and other just looked at Tierp’s notes.
What information they were interested in also depended on what kind of HI it was.
Care plan: All users except the physicians thought it would be good to see and make a
care plan. The physicians had the care plan in their head and wrote it down in the medical
record. They though it was enough if they knew and understood the care plan. They
didn’t think about the other care givers’ needs. The others wanted to know what the
physician’s plan with the patient was. They also thought it would be good if the physician
knew their plan with the patient, especially the welfare officer who was performing the
treatment. She thought it would be good if the physician knew her opinion about the
treatment before writing a prescription.
The users had different opinions about if it should be their own care plan or a common
plan that different care givers follow. The physiotherapist wanted it to be their own, but
the other care givers care plan should just be a click away. The district nurse wanted to
see what plan the physicians have with the patient, when it is time to book an
appointment or take a new test. As it is now they read “between lines” and use their
experience. The physiotherapist and welfare officer wanted to se their own care plan, but
they also thought it would bee useful for other care givers to see their care plan.
To do list: This is something that the users really miss. At present they memorize what to
do by writing it down on a piece of paper, in the calendar or other ways. The district
nurse who meets many patients in a day with almost the same problems wanted to see
what she had on her to do list for the whole day, not patient sorted.
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5 Part IV: Discussion
The results from the study indicates both similarities and differences between the user
groups. The similarities is about what type of information the different user groups are
interested in to know about the patient. The users asks the same questions and look for
the same type of information in the medical record before meeting the patient. The
information that the user find useful is about the last time the patient was at the health
centre and the patient’s treatment plan. The care givers also want to know if the patient
has had the same health issue before and information about last time. This means that the
overviews should contain this kind of information.
The differences are related to how the different user groups work with their patients. The
general practitioner has the main responsibility for the patient and takes care of the
patent’s all health issues and send referrals to secondary care at the hospital or to
physiotherapists, psychologists and welfare officers at the health centre, if they cannot
handle the problem. The psychologist and physiotherapist often handle only one health
issue at a time which means that they are not so interested in the patients other health
issues if it doesn’t have influence on their area. So the care givers that handle one health
issue thinks it is very useful with health issue overview and not so useful with patient
overview. The physicians that handle more then one health issue think it is hard to sort
the patient information by health issues. I think that a big problem is that the users have
trouble to understand what health issue is. The care givers are not use to think of the
patients different health issue, instead they think about their contacts with the patient. For
the care givers that just handle one health issue is contacts with the patient and the
patients health issue often the same thing.
I have done the study at one health centre and in the delimitation I wrote that I can only
know that it will work at that health centre. But I think that the ideas in the concept can
be useful at other health centres.

5.1 Situation awareness
Situation awareness is knowing what is going on around you, now, in the past and in the
future. The users will achieve high level of situation awareness if they know beforehand
what kind of information and where the information will be in the overviews. It means
less cognitive strain on the user. That makes it easier for the user to recognise how to
work in the system and where different features are located in the overviews. Earlier in
chapter 4.1.2 in the report I discussed if the information in the overviews should depend
on type of care giver, type of health issue or individually needs. The answer is that all
three are important for what information will be shown in the overviews. The patient
overview have the same skeleton and information for all users. Health issue overview has
the same skeleton for all users but the information in the boxes is different for the care
givers. So if a nurse, welfare officer or a physician looks at the patient’s health issue
overview they will see different information in the overviews. Different care givers have
different needs so in some of the features, the time axis and the medical record, can the
user set individual default values on what they want to see. To make the system more
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dynamic the values can be changed in the overviews by the user while using it. The other
information is static so it can not be changed in the overviews. It updates when something
new is registered on HI.
The aim with the concept is to use it as an information platform. To achieve the first level
in situation awareness, perception I have identified what type of information the care
givers want to know about the patient and show it in the overviews. To understand witch
information that the different user groups think is important I did contextual interviews. It
is important that the designer understand the users real needs instead of what they think is
the users needs. In the concept with different overviews the users no longer have to look
in different modules and search for the information. The users can also do different
things in the overviews; order x rays, referrals and tests and create care plans, but they
will still use the other modules in COSMIC to make notes about the patient.
5.1.1 Different care givers – different needs
The evaluation showed that all user groups looked at almost the same kind of information
in the medical records. The difference depended on their individual knowledge and
experience. For example some users just look at their own notes and the health centre’s,
other look at their own, the health centre and all notes. It depended on their individual
needs and what kind of health issue it is. When it comes to what kind of information and
categories the medical record would show it will depend on type of health issue.
Sometimes it is interesting to know the patients blood pressure, temperature, weight or
blood sugar. For example is blood sugar a category that will be shown in the medical
record in the health issue overview if the health issue is diabetes but not if the health
issue is fracture in the leg.
The care givers thought that what the time axis shows should depend on who is looking at
it, different roles have different needs. This was not something new but it gave me
confirmation that it is important. Some users wanted to see different HI and others
wanted to see different contacts. For example the physician wanted to see different care
givers on the time axis. The health centre is not so big so the care givers know each other
by name. It seems that different contacts indirect gives the users information about what
kind of HI the care giver have treated. If the time axis show that the patient have visited
Anna Andersson that is a welfare officer the other users understand that the patient have
for example anxiety or depression. The care giver should also decide how long time the
time axis should show. Some health issue, for example depression comes in cycles, one
or two days every third month can be interesting for the care giver. In these cases it
would be useful for the users to see a time axis that show a longer time and have
possibility to zoom in to see details. The purpose with the axis is to get a quick overview
and not see details, so many things at the same time can be a special colour or a special
symbol, and if you zoom in you will see the details. This means that the information in
time axis and what kind of medical record that will be shown in the overviews should
depend on the care givers own needs which often are the same as different health issues.
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My studies show that work habits depend on the organisation of the health centre and the
individual care givers’ own experience. A new system is supposed to support the user in
their work without conserving their way of working. If the concept has the same settings
for everybody it will force the care giver to work in a special way. This can have the
consequence that the users don’t find the overviews useful and continue work as they are
used to. If the overviews should look the same for all users everybody would know which
information everybody else could see. It could be useful if different care givers worked
together in a team but at the health centre the care givers work alone and therefore the
overviews are made to support their individual needs. But if the aim is to make them
work more together in teams, it might be better if the users can see the same overviews.

5.2 The definition of health issues effect design
In the introduction I discussed what health issue is and made a definition. The definition
that I have used is from SAMBA, health issue is something that is related to a person’s
health and is interesting for the healthcare. It can be a cold, need for vaccination, need for
notification of illness. My definition of health issue and delimitations has had effect on
the concept. If I had worked with the changing of HI or HI in the whole care process the
concept would have been different. The task that Cambio healthcare systems gave me
was to make an overview that gave the care givers support to create a good clinical
picture of the patient. My concept is not a workplace where the users write and work; it
is an information platform with just read possibility.
5.2.1 How the design will effect the user and the patient
COSMIC is a system that will support one patient – one medical record and my concept
will support that idea. Today all patient information is there but can be hard to find, and
the users don’t have so much time to find it. The idea with health issue overviews makes
the system more open, and it will be easier for the user to find the important information,
it will be right in front of the users’ eyes. This will make it easier for the care giver to
understand the patient’s needs but it will make the patient more left out.
What the system allows the users to do has influence on the users and their contact with
the patient. The patient’s integrity and security is not the same now as it was before.
Before every care unit had their own paper-based system, which made it harder for others
to get the information. Now there is an integrated system through the whole care process
it is easier to see everybody’s information. It is important that the patient feels safe in the
healthcare, that they don’t feel left out. The law is that the care givers are allowed to read
the patients medical record if they have a care relationship with him or her. Today the
different care givers have different qualifications in the system that gives them
permission to read different information about the patient. A nurse can read some
information and a Physician have permission to read all information. It means that what
kind of information there is in the overviews is depending on the care givers
qualification. In my concept the user can select which overview they want to look at. If
they want to know everything about the patient they can look in the patient overview, and
if they don’t want all information they can chose not to look at it.
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The care giver will use the concept together with other systems, it is therefore important
to design it as intuitive as possible. All systems (paper-based or computerized) will
together effect the users’ environment and impression of their work. I think that is the
reason that the user were so afraid of extra work with the system. They think they already
have too many systems they have to use.

5.3 The methods
The usability study is divided into different steps with continuous contact with user to
evaluate and get feedback on the concept. I have met users in contextual interviews,
workshops with scenarios, evaluation with sketches. After every contact with user I have
used the feedback to improve the concept. The contacts with users have worked well and
I have got concrete feedback. Sometimes I have met new users that are unfamiliar with
my work. Their information is useful because they see the concept with new eyes. The
care givers that have met me before are familiar with the work, and that makes it easier
for them to understand my idea.
I have worked alone with the study, the literature covering user-centred design (for
example Holtzblatt & Beyer, Cooper & Reimann and Endsley) teamwork is strongly
recommended, especially while doing affinity diagram and effect map. It would have
been useful to discuss the result with other involved team members. Some of the methods
I found hard and complicated to use but it is important to remember that the methods are
there to help the designer in the development process. That means that I probably didn’t
do it as the creator thought, but it helped me to understand the context and the users
needs. The different steps in my study are not the same as in contextual design or in ISO
13407 but I have been inspired of them.

5.4 Suggestions
If I had more time I would do more iterations, do more rounds in the ISO 13407 iteration
cycle. It should contain:
-

-

Redesign the sketches after the evaluations
Work with the flow, the interaction between the user and the system,
What should the medical records look like to be useful for the users? In the
overviews the information from the medical record is divided into different parts,
the care plan, to-do list are usually in the record. How will the written medical
record look like? and should the care givers write the medical record as they are
used to? Will the overviews organize the facts in the overviews or should the
medical record look and work differently.
Show the new sketches to another health centre, the care givers there might work
in a different way.
Show the concept to other wards at the hospital. Try to make the overview fit all
parts in the care process.
Work with how the changing health issue could be presented in the views.
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6 Conclusions
In the introduction I wrote that “the aim of this report is to support the care givers in their
work by thinking one patient – one medical record. I will do that by making it easier to
make the most of the fact that the care givers now have one complete medical record. The
result of the study is a conceptual design of a health issue module that helps by
supporting them with health issues overviews”. The questions that I asked where: How
should a health issue be presented to be useful in primary care? and how would a health
issue-orientated medical record make better situation awareness for the user?
How should a health issue be presented to be useful in primary care?
The care givers have a stressful work and meet many patients every day. A general
practitioner can have several thousands patients and just a few minutes to prepare the
patient visit. So if health issue overviews should be useful in primary care it is important
that it is easy to use and need no extra work. I think that the idea with overviews that
gives the user a lot of information at the same time is useful. It is important that the users
are aware of what kind of information the overviews contain so they can trust that it
shows the right information and not hide anything important. It is important that the users
can create their own settings, in the time axis and medical record because everybody has
their own individual needs.
How would a health issue-orientated medical record make better situation
awareness for the user?
The concept is that all information that is important to know about this HI should be in
the health issue overview and all information about all HI and drugs should be in patient
overview. It will give the user better situation awareness because with this concept they
just have to look at one or two overviews. The problem with the system today is that
there is so much information, much that isn’t interesting for the care giver. With the
concept of overviews the users don’t have to look in different modules and search for the
important information. Also, they don’t have to think about what kind of information is
important because the system has already made that connection. Instead the care givers
can analyse the patients’ needs and see if there can be some other information that can
influence this HI. If the system gives the user all information at the same time it is easier
for them to remember and use the information to make conclusions about the patients
needs. The situation awareness will be higher because the overviews have the same
skeleton.
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8 Appendix
Grupp 1: kurator och sjukgymnast, 2007-11-19, 7.30 -8.30
Sjukgymnast:
Det är måndag morgon och sjukgymnasten Maria ska börja sin arbetsdag på Tierps
vårdcentral. Hon är lite sen och skyndar in på sitt rum och slår på datorn. Hon ser att
nästa patient är en kvinna som hon aldrig träffat förut. Kvinnan har fått kontakt med
sjukgymnastiken via en remiss från en av husläkarna på vårdcentralen. Maria öppnar
översikten och kan läsa i remissen att kvinnan har ont i ryggen och axlarna. I översikten
ser hon att patienten har varit hos husläkare Sara vid två tillfällen innan de bestämde sig
för att skicka en remiss till sjukgymnasten. Hon ser i läkaren anteckningar (i översikten)
att patienten har fått smärtstillande men att smärtan trots detta har förvärrats. I
informationen om patientens livsstil ser hon att patienten har fått försämrad sömn och
aptit. Maria känner att hon fått en tillräcklig bild av kvinnans bakgrund och kallar in
henne.
De gör en vanlig undersökning, börjar med samtal där de fyller i en smärtgubbe där
patienten får beskriva vad smärtan sitter och vilken typ av smärta det är. Innan brukade
de alltid fylla i ett livsstilspapper men eftersom patienten nyligen gjort det så finns
informationen i översikten. Efter undersökningen konstaterar Maria att smärtan verkar
hänga ihop med att kvinnan verkar ha det jobbigt privat. De bestämmer sig för att skicka
en remiss till kuratorn och samtidigt jobba med ett träningsprogram. I översikten kan hon
enkelt lägga upp en plan för det fortsatta arbetet och genom ett klick skickas en remiss
till kuratorn. De bokar in en tid för återbesök om en månad och patienten får ett
träningsprogram. I översikten finns nu information om att det har skickats en remiss till
kuratorn och det står tydligt vad som ska göras vid nästa besök.
Två veckor senare…
Kurator:
Det är tisdag och kuratorn Anna kommer till jobbet. Veckan innan träffade hon
sjukgymnasten Maria som berättade om patienten och remissen. Anna hade sett remissen
innan men det är alltid bra att få lite muntlig information av en kollega. Hon går in på
patientens översikt och ser vad Maria och Sara gjort vid tidigare besök. I deras
anteckningar kan hon utläsa att smärtan i rygg och axlar kan hänga ihop med hur
patienten mår psykiskt. Hon kallar in patienten.
Efter samtalet antecknar Anna i översikten vad kvinnan fått på ångest och
depressionsskalan MADRS-S. Hon väljer en plan för hur de ska lägga upp sitt fortsatta
arbete och de bokar in en ny tid. När hon registrerar sina anteckningar kan hon
naturligtvis välja, genom att klicka i rutan för sekretess, vilken information om patienten
som ska visas för patientens andra vårdgivare (som behandlar patienten för detta
hälsoproblem).
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Grupp 2: 2 läkare, 2007-11-19, 13.30- 14.30
Det är en vanlig morgon och husläkaren Johan ska börja sin dag. Han går in på sitt kontor
och startar datorn. Där ser han att han hela dagen är inplanerad med olika patienter. Det
första besöket som väntar är en patient han aldrig har träffat. Patienten är en ung kvinna
som har haft problem med yrsel. Han ser i hennes översikt att hon är gravid och att
hennes föräldrar har haft vissa genetiska sjukdomar. Johan inser att detta kan ha
betydelse för yrseln och tar fram information som visar hur långt graviditeten gått och
hur det var förra gången hon var gravid. Han kan dessutom se att det finns vissa genetiska
sjukdomar i hennes släkt. Efter några minuter tycker han att han fått en tillräcklig
bakgrundsbild och kallar in patienten och börjar undersökningen.
Johan som är väldigt noggrann gör en grundlig undersökning och de diskuterar yrselns
uppkomst. Han känner sig osäker och registrerar de symtom han har upptäckt i systemet
och får förslag på hur de ska gå vidare. Han ser att det systemet föreslår stämmer bra
överens om det han anade och bestämmer sig för att köra på det spåret. I översikten ser
han nu vilken behandling som rekommenderas så han skriver ut läkemedel och bokar in
en tid om en vecka för återbesök.
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