
ACTA

UNIVERSITATIS

UPSALIENSIS

UPPSALA

2007

Digital Comprehensive Summaries of Uppsala Dissertations
from the Faculty of Medicine 301

Building Usability into Health
Informatics

Development and Evaluation of Information Systems
for Shared Homecare

ISABELLA SCANDURRA

ISSN 1651-6206
ISBN 978-91-554-7065-4
urn:nbn:se:uu:diva-8403



����������	
 �����
��� �� ������ 
�������� �	 �� �������� �����
�� �
 �����	���� ��
���
��������
��� �����������
 �� ������� ������� �������� �� �  � ��  !"#$ %	� �&� ������ 	%
�	��	� 	% '&��	�	�&� (������� 	% ������
�)* +&� �����
���	
 ,��� �� �	
������ �
 -,����&*

��������

-��
������ .* �  /* 0�����
� �������� �
�	 1����& .
%	�������* �����	���
� �
� 2�������	

	% .
%	�����	
 -������ %	� -&���� 1	������* ���� 
����������� ������
���* �������
�	
������� ��

���� 	� ������� ���������	�� ��	
 �� ������� 	� ������ � #* # 3
��* ������* .-04 !/�5!#5$$35/ 6$53*

1	, ��
 ,� �����	� ������ �
� ,	�� ��	����5	���
��� .7+ ������� %	� �&���� &	������8
-&���� &	������ �
�	���� ��%%���
� ��	%����	
���� �	
����� 	% �	���� ,	�� �
� ��9�����

��������� �
� ���9���	�� ������ �	 �����
�5	���
��� �
%	�����	
� ����	���
� �
 �
��������
���, 	
 �&� ���� ��	����*
+&�� �&���� �����
�� � 
�, �	����	������ �����
 ���&	� %	� ���� 
���� �
������ �
�

��9������
�� �����%�����	
 �
 �&� �	
���� 	% &����& �
%	�����	
 ������� �����	���
�: �&�
�����5��������
��� +&������ -���
�� (��+-) ���&	�* +&� �&���� ���	 ��������� �&� ��+-
���&	�;� ���������	
 �
� �,	 ��%%���
� ��������� ��������	
� 	% �&� �����	��� ������*
+&� ��+- ��������� � ���
�%���
� ��	���� ,��& &����& �
%	�����	
 ���&
	�	����: �&�� ��
�

�	 ����	�� �	����	������ ,	�� 	% &����&���� ��	%����	
��� �		���� �	������� �����
� �	 �
%�����
����	
 	% ,	��%�	, �
� ��������	
 	% &����&���� ��	������* 0���� 	
 &���
5�	������
�
�������	
 ���&	��� ��+- ������� � ��������5���� 
���� �
������ �� �&	�	��& �
���������	

	% �&� �
���� �
�����������
��� �		�������� ,	�� �
� ��� ���
�%	�����	
 �
�	 ���&
����
�����%�����	
� �
 	���� �	 �����	� ����	������ �
%	�����	
 �
� �	���
�����	
 ���&
	�	��
(.7+) %	� �&� �����; ��%%���
� ,	�� �������	
�*
���������	
 	% �&� ��+- �������� �
 � ��	�	����� �&� <=�>1<�2 ?������ 1����& @��	��

(?1@)� ������� �	 �&� �����%�� ����
�� �
 �&���� &	������* +&�	��& �	���� ������� ���&
���� ��	%����	
�� �������� �����
� �
%	�����	
 �
 ��	%����	
5�����%�� ���,� %�	� �
 �
��������
����%	��*
+&�� �&���� ��	����� �
 �
�������
� ����� ����������
� &	, �	���� .7+ ��
 ����	�� �&����

&	������� �&����� ������
� &����& �
� �	���� ���� ���������� �
� ����	��
� �
	,����� ��	��
A	�
� ,	�� ��	������*
@������ %�	� �&� ��������� ��������	
� ,��� 	������ �	������* .
%	�����	
 
����� �� �	�
� 	%

���� ,�� ��������� 	
 �	���� ������� �
� �����
��� �
 �
 �
������
����� ��

��* 1	,�����
�&� ��������	
� ���	 �
������� �&�� �� �� ��%%����� �	 ���
�%�� ������� %�	� 	
� &	������ �����
�
�	 �
	�&�� ��� �	 ��%%���
��� �
 	������	
�� �	���
��*
.
 �	
�����	
� ���������	
 	% �&� ��+- ���&	�� �
 �&�� ������ ��������� �
 ���������	
 	%

�	����� ���� 
���� �
� �
 ���
�%����
� �	����� ��9������
�� �����%�����	
� �	 ������ �����	����
%	� �������
����	
*

���	���� &����& �
%	�������� ����������	�� �����
� ���� ��
���� �����
� &	������ ���������
�		�������� ,	��� �
�������� &����& �
%	�����	
 �������� �	���� �������� ��������� ��������	


������� ��������� �����
�� 	� ������ ������ !�	
����� ���	�
����� ���
"�������� #$��
��$� �%�$���� ������� ��������� �"&'()*( ������� ����

B .������� -��
����� �  /

.--4 #6$#56� 6

.-04 !/�5!#5$$35/ 6$53
��
"
�
"��"��"����5�3 � (&���"CC��
*��*��C���	���8��
D��
"
�
"��"��"����5�3 �)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Che altri si vantino delle pagine che hanno scritto 
io sono orgoglioso di quelle che ho letto 

 Jorge Luis Borges (1899-1986) 
 
 



 

 



 

Preface 

Tell me and I forget. Teach me and I remember. Involve me and I learn. 
Benjamin Franklin (1706-1790) 
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 Abbreviations used to clarify which paper contains which content 
  Paper I   “The multi-disciplinary thematic seminar method” 
  Paper II   “Specific demands” 
  Paper III   “Design solutions” 
  Paper IV   “Heuristic evaluation” 
  Paper V   “Usability lab study” 
 
 
  AN   Assistant Nurse 
  CSCW   Computer Supported Cooperative Work  
  DN   District Nurse 
  GMV   Group Median Value 
  GP   General Practitioner 
  HCI   Human Computer Interaction 
  HE   Heuristic Evaluation 
  HHS   Home Help Service (Personnel) 
  HI   Health Informatics 
  Hi-Fi   High Fidelity 
  HIS   Health Information System 
  ICT   Information and Communication Technology 
  ISO   International Organisation for Standardization 
  Lo-Fi   Low Fidelity 
  MdTS   Multi-disciplinary Thematic Seminars 
  MI   Medical Informatics 
  PD   Participatory Design 
  PDA   Personal Digital Assistant, handheld device 
  POC   Point of Care 
  RCT   Randomized Controlled Trial 
  UCD   User Centred Design 
  UCSD   User Centred Systems Design 
  UI   User Interface 
  VCP   Virtual Care Plan 
  VHR   Virtual Health Record 
  WPR   Web Portal for Patients and Relatives 



 

Definitions 

Regarding healthcare practice 
Patient care process – the sequence of treatments and other activities, per-
formed by healthcare or social care personnel for the patient, and in which 
the patient and often his/her relatives participate (Winge, Johansson et al. 
2007a). 
 
Home healthcare in Sweden can involve: 

- Basic healthcare – provided by nurses and/or assistant nurses, and is 
in many cases, the responsibility of municipalities, but can also be 
outsourced to primary care units run by the county councils. 

- Advanced healthcare – lead by physicians and provided by teams of 
physicians, nurses and other staff, and operated by the county coun-
cils. This care often concerns severely ill children or patients in pal-
liative care. (Winge, Johansson et al. 2007a) 

 
Social care – personal care involving help with cleaning, shopping, provid-
ing food etc, and other care that may physically support the patient, such as 
help with outdoor activities or personal hygiene. In Sweden, the municipality 
is responsible, however this type of care can be provided by either the mu-
nicipality or by private companies contracted by the municipality. (Winge, 
Johansson et al. 2007a)  

Continuity of Care - an organizational principle, where one or more 
healthcare providers deliver several healthcare services to a subject of care. 
This organizational principle focuses on the time related links between those 
different healthcare services (CEN 2000-09-19). 

Shared Care - an organizational principle where two or more health care 
providers jointly co-operate to provide health care services to a subject of 
care for a continuing health issue. This organizational principle focuses on 
joint objectives and responsibilities (CEN 2000-09-19). 

Seamless Care - a quality principle, focusing on the timely and appropri-
ate transfer of activity and information, when responsibility for the delivery 
of health care services is entirely, or partly, transferred from a health care 
provider to another (CEN 2000-09-19). 



 

Integrated Care - an organizational principle, encompassing at the same 
time each of continuity of care, shared care, and seamless care (CEN 2000-
09-19). 

Care Plan - description of planned and duly personalized services bun-
dles, addressing one or more health issues, and encompassing all healthcare 
services to be provided to a subject of care by one healthcare professional 
(CEN 2000-09-19). 

Homecare staff - in this thesis homecare staff regards assistant nurses, 
district nurses, registered nurses, home helpers and general practitioners as a 
group, as all these professions perform health and/or social care activities in 
the patient’s home. 

Clinicians, care professionals, healthcare staff or healthcare practitioners 
are regarded as synonyms of healthcare professionals.  

Clinical domain expert is a term used for healthcare professionals in rela-
tion to research in ICT development. 

Regarding ICT in healthcare 
HIS - Health Information Systems, defined as comprising all computer-based 
components which are used to enter, store, process, communicate, and pre-
sent health related or patient related information, and which are used by 
healthcare professionals or the patients themselves in the context of inpatient 
or outpatient patient care. This definition includes e.g. documentation sys-
tems, decision support systems, archiving systems, ward management sys-
tems, operational planning systems, report writing systems, general practi-
tioner systems, and telemedical systems which are based on IT solutions. 
(Ammenwerth and Keizer 2005) 

EMR – Electronic Medical Record generally refers to computer-based 
clinical data of an individual that are location specific and kept by a single 
physician office or practice, community health centre or possibly an ambula-
tory clinic. (Protti 2007)  

EPR - Electronic Patient Record generally refers to computer-based clini-
cal data of an individual that are location specific and kept by a single 
healthcare organization such as a hospital, acute care or regional health au-
thority. (Protti 2007) 

EHR - Electronic Health Record generally refers to computer-based clini-
cal data of an individual that are available across multiple locations. It is 
sometimes referred to as a longitudinal health record, which includes data 
about the individual from a number of different interoperable EMRs and 
EPRs. An EHR is shared across jurisdictions such as primary and secondary 
care. (Protti 2007) 

ECR – Electronic Care Record is an emerging term that generally refers 
to computer-based data of an individual that are available across multiple 
locations. More specifically, it is seen as a record that is shared by healthcare 
practitioners and social services professionals. (Protti 2007) 



 

VHR – Virtual health record = our term for a longitudinal health record. 
VHR includes data about the individual from a number of different interop-
erable EMRs, EPRs and ECRs and are available across multiple locations. It 
is shared by different healthcare practitioners and social service profession-
als as well as patients and their relatives or other significant persons. Rele-
vant data from different feeder systems are aggregated and monitored at the 
point of care, for instance at a patient’s home. 

VCP – Virtual Care Plan = our term for a longitudinal electronic collabo-
rative care planning module (as part of the VHR) that is shared by healthcare 
practitioners, social services professionals as well as patients and their rela-
tives or other significant persons. More importantly, the VCP is used on a 
regular daily basis.  

Regarding development of ICT 
HCI – Human-Computer Interaction, a research discipline concerned with 
design, evaluation and implementation of interactive computing systems for 
human use, and with further study focused on the major phenomena 
surrounding these systems (http://sigchi.org/cdg/cdg2.html#2_1). HCI is 
associated with usability and human factors in a system context. In this the-
sis Usability Engineering and Human Factors Engineering will be regarded 
as equivalent areas.  

Conventional system development methods – In this thesis conventional 
system development will regard structured approaches often applied by in-
dustry. Common for conventional system development methods is that they 
apply a system perspective, as described by (Kammersgaard 1990), where all 
descriptions are based on system functionality. This is further elaborated in 
section 3, Research Process. 

User centred design process - There are numerous differences between 
conventional system development methods and a user centred design proc-
ess, also further described in section 3. Predominant is that the conventional 
methods review the system development phases back to the system specifi-
cation and not until the system is deployed usability problems are adjusted. 
In the user centred design process feedback during development returns to 
the users, potential usability problems are immediately adjusted and designs 
are iteratively user tested. 

Complex sociotechnical systems are defined by characteristics such as: 
large problem spaces; social; heterogeneous perspectives; distributed; dy-
namic; potentially high hazards; many coupled subsystems; significant use 
of automation; uncertain data; mediated interaction via computers and dis-
turbances. (Vicente 2000) 

ICT system – denotes the technical construct of a complete ICT solution; 
hardware, software, including basic software and communication network. 
Other terms used in this thesis, usually considered parts of an ICT system, 
are application, ICT tool, prototype and design solution. 



 

Regarding evaluation of ICT 
Health informatics evaluation is the act of measuring or exploring properties 
of a health information system (in planning, development, implementation, 
or operation), the result of which informs a decision to be made concerning 
that system in a specific context. (Ammenwerth, Brender et al. 2004) 

Evaluation - (in short) acts related to measurement of system characteris-
tics in a decision-making context (Brender 2006) [p. X] 

Assessment – an overall sense that does not distinguish between retro-
spective objectives of the study aims, whether it is evaluation, verification or 
validation. (Brender 2006) [p. X and section 2.1] 

Validity - determines whether the research truly measures what it was in-
tended to measure and how truthful the research results are. 

Reliability – is the extent to which the measurements of a test remain 
consistent over repeated tests of the same subject under identical conditions. 

Validation – the process of evaluating software to ensure compliance with 
specified requirements. (Are we building the right system?) 

Verification – the process of evaluating the products to ensure correctness 
and consistency with respect to the specifications and standards provided as 
input. (Are we building the system right?) 

 
Usability - the effectiveness, efficiency and satisfaction with which specified 
users can achieve specified goals in a specified context of use. ISO 9241-11 
(1998) (c.f. section 2.3.1 Usability evaluations) 

Utility – regards whether the functionality of the system in principle can 
do what is needed (Nielsen 1994a). 

Useworthiness – is the individual user’s assessment of the extent to which 
the technology meets the user’s high-priority needs, as a means of focusing 
on the importance of a product’s functionality in the user’s life or work 
situations (Eftring 1999). 

Usefulness – is whether the system can be used for its intended purpose. 
(Nielsen 1994a). Usefulness is a generic term, not to mistake for usability. 

User friendliness – is an (overused) vendor/layman term for selling a 
product, refers to anything that potentially makes using easier for novices. 
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1. Introduction 

We are on an island of change, in an ocean of tradition 
(unknown) 

1.1 Problems in healthcare related to informatics 
Research in medical informatics has resulted in the development of a large 
number of prototypes and/or systems. However, many such systems or pro-
totypes developed did never overcome the prototype state or are only used in 
restricted settings by few clinicians (Koch 2003).  

There are several reasons for the insufficient use of information and 
communication technology (ICT) in clinical practice. Many development 
projects are technology-driven instead of focusing on actual user needs, 
working environments and work processes (Maguire 2000). Without effec-
tively considering these elements, the systems developed do not incorporate 
organizational knowledge into the ICT tool. The lack of user centred devel-
opment and knowledge about the organization causes insufficient user focus, 
insufficient work process integration, and inhibits user acceptance. More-
over, lack of good human-computer interfaces has been identified as being a 
major impediment to the acceptance and routine use of many types of ICT 
systems in healthcare (Berg 1999; Patel and Kushniruk 1997; Tang and Patel 
1994). 

ICT systems that actually support healthcare professionals in their daily 
work are especially rare; focus has mainly been on administrative and tech-
nical rather than clinical issues. A number of specific challenges when de-
veloping usable clinical systems are lack of time, lack of interest for techni-
cal solutions and limited resources. Problems like these are important to 
overcome, since it is well recognized that medical devices which are difficult 
to use actually increase the number of human errors. (Sawyer, Aziz et al. 
1996; Zhang, Johnson et al. 2003) 

It is also well recognized that it is difficult to develop new ICT tools for 
healthcare personnel as many of these staff have none or little experience of 
working with ICT and have difficulties expressing their needs and require-
ments of the ICT system being developed (Berg 2003a; Stoop, Bal et al. 
2006).  
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This calls for new methods for user needs analysis and development of 
ICT systems in healthcare. Suggested new methods include real user partici-
pation in the development process and development of ICT systems that are 
adapted to the healthcare environment and focused on effective and efficient 
ways to support clinical work processes. 

1.1.1 Elderly Homecare 
As homecare is becoming an increasingly important part of healthcare, the 
homecare sector was chosen as pilot domain for the research. There are dif-
ferent types of homecare, an important distinction is made between (1) basic 
homecare as a substitute for long term care facilities and (2) advanced 
homecare as a substitute for acute care (Hollander and Chappell August 
2002; Winge, Johansson et al. 2007a). This research focuses on homecare of 
elderly patients, belonging to the first of these categories.  

The Swedish population average of citizens aged 65 or over is 18 percent. 
A growth is expected from today’s 460 000 (5.2%) aged over 80 to 640 000 
(7.2%) in the year 2025. This makes Sweden to the country in Europe with 
the proportionally largest elder population (Swedish_Institute 2007).  

Trends in recent elderly care show a move towards trying to shorten the 
time a patient spends in hospital care (Hollander and Chappell August 2002), 
increased effort to aid people remaining in their own homes, together with 
increased numbers of elderly citizens in need of care (Socialstyrelsen 2006; 
WHO 2003). Chronic diseases requiring monitoring and treatment, and usu-
ally a lifetime of medication, places high demands on the healthcare system 
(Swedish_Institute 2007). These trends combine to create an increased care 
load (Wimo, Rönnbäck et al. 1999) set against shrinking resources within the 
healthcare sector (Socialstyrelsen 2006). To handle this, reliable and ac-
cepted ICT support is highly needed. 

1.2 Demands for Shared Homecare 
In many western countries, elderly homecare is shared between different 
healthcare provider organizations (Lind, Sundvall et al. 2002). In Sweden, 
elderly homecare is shared between county councils and municipalities.  

Shared care is defined as situations in which clinicians jointly treat the 
same patient (CEN 2000-09-19; van Bemmel and Musen 1997). To be effec-
tive, shared care requires structured coordination of care activities, in which 
clinicians know what guidelines or protocols to follow and in which clini-
cians trust each other’s actions and interventions. Optimal communication is 
considered a vital aspect of shared care from both a clinical and a cost-
effectiveness point of view (van Bemmel and Musen 1997). 
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Nevertheless, several studies have demonstrated that communication be-
tween clinicians about co-treated patients is prone to delays, is often incom-
plete, or erroneous (van Bemmel and Musen 1997) and that cooperation 
between different care providers in homecare needs to be improved 
(Andersson, Hallberg et al. 2003; Bricon-Souf, Anceaux et al. 2005). 

Shared care requires participation of different healthcare professionals 
from several disciplines and therefore needs adequate tools to strengthen 
communication, to support cooperative work and to coordinate the care pro-
vided (Andersson, Hallberg et al. 2003; Bricon-Souf, Anceaux et al. 2005). 
Cooperative work and the need to access patient information when working 
in a patient’s home demand integration of health information systems (HIS), 
interoperability between the systems and mobile access to information (Fig-
ure 1). This is, however, not enough to fully support cooperative mobile 
work; other important factors are how to present the integrated or aggregated 
information for different care professionals, and/or for patients and their 
relatives, and how to design views, or user interfaces, that support specific 
mobile work situations and/or specific user groups. 

 

 
Figure 1: Demands for shared homecare; to support cooperative work and to provide 

point of care accessibility of the information needed. 
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1.3 Support for Cooperative Work 
In shared care, professionals from different organizations have to work to-
gether to provide high quality patient care. This requires strong collaborative 
working relationships, a clarity and commonality of objectives, frequent 
communication among team members, a clear understanding and respect of 
individual roles and skills within the team, and general flexibility of practi-
tioners (Paquette-Warren, Vingilis et al. 2006). 

Developing comprehensive and useful health information systems to sup-
port shared care is a complex task (Berg 1999), and although the need for 
ICT is acknowledged, there is still a lack of support for this type of coopera-
tive work.  

ICT tools in healthcare have traditionally only been developed for one 
care professional or specialist, whereas the entire care process is performed 
by several care professionals who communicate and share information. 
Moreover, the information and communication flow along the continuum of 
care is often not meaningfully integrated. Patient information is distributed 
among different HIS, impeding existence of a seamless and consistent pa-
tient centred workflow between the involved professionals.  

Personnel from different care professions involved in homecare often 
only focus on their particular part of the work, and it is both difficult and 
time-consuming to reach a holistic overview of the work process. Moreover, 
meetings between care professionals belonging to different care provider 
organizations occur only rarely. This results in difficulties in coordinating 
work and maintaining up-to-date information (Winge, Johansson et al. 
2007a). A patient receiving care under such conditions may not receive the 
appropriate care, and can be subject to unjustified interventions or left with-
out proper intervention (van Bemmel and Musen 1997).  

In order to support cooperation and coordination within the team, it is 
crucial that all care professionals have access to the documentation they 
need, irrespective of which organization the information derives from. 

However, giving users access to integrated documentation gathered from 
several HISs increases the risk of cognitive information overload. It is there-
fore of utmost importance to thoroughly distinguish actual needs for each 
user group and to present correct and understandable user interfaces. 

1.3.1 Care Processes to Enable Continuity of Care 
As stated above, when care of a patient is shared between different care pro-
vider organizations it becomes difficult to provide coordinated continuity of 
care. Specifically, it becomes difficult to support the seamless treatment of a 
patient within the shared care process. Lack of communication and coordina-
tion can disrupt the continuity of care, leaving the patient in a vulnerable, 
sometimes even dangerous, position. 
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In recent years, either as a part of the ICT development or for organiza-
tional reasons, many Swedish projects1 have been focusing on identifying 
and describing the care process. Often these projects have been focused on 
identifying general work processes performed by care professionals in a 
patient case, in order to form a process model. Some projects (VitaNova, 
Intercare, Sams and Samba) took a broader perspective, and attempted to 
describe the shared care work process explicitly in form of the general work 
process of each organization.  

However, few projects demonstrate a seamless information flow between 
homecare, primary and secondary healthcare, and the patient care process. 
The patient care process is defined in the MobiSams project (Winge, Johans-
son et al. 2007a) as the sequence of treatments and other activities performed 
by healthcare or social care personnel for the patient, and in which the pa-
tient, and often his/her relatives, participate. In paper I we found that in 
shared homecare, it is necessary to focus on the intersection points between 
participating organizations and to reach consensus between different parts of 
the work process, in order to be able to develop an ICT system that supports 
the entire care process (Scandurra, Hägglund et al. 2007). To provide conti-
nuity of care for an individual patient, local care processes have to be sup-
ported. In this context, general descriptions of the care process are useful as 
they provide a framework for more detailed specifications. The care process 
must also be kept patient centred to ensure continuity of care. Further, for 
inter-organizational communication and cooperation, it is important to iden-
tify the detailed and specific information needs for communication between 
the various healthcare organizations.  

1.4 Mobile Access at the Point of Care  
Despite the mobile nature of homecare, mobile ICT supporting the work are 
rarely available. Generally, homecare documentation is done on the health-
care professionals’ respective stationary system in the office, or on paper, 
and the systems are autonomous and incompatible. This impedes access of 
documentation where it is needed, at the point of care (POC), with the POC 
generally being at the patient’s home. 

Mobile professionals need mobile tools, and in inter-organizational coop-
erative work, such as shared care, they need not only documentation from 
their own organization but also access to shared information. Information 
gathered from several documentation systems and displayed on small mobile 
devices increases the risk for cognitive overload. Cognitive aspects together 
with the inherent technical constraints of small devices, e.g. limited screen 
                               
1 VitaNova, Sams, Intercare, Samba, MobiSams, Visi Point, RegionIT, Tillit, VIHO, 
OLD@HOME 
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space and limited interaction with elements on the screen, add complexity to 
the design of support systems in a mobile context of use. Hence, to prevent 
misunderstandings design of the user interface (UI) must take into considera-
tion that the kind of information needed at POC and the optimal way of pre-
senting it differs between care professions and between different work situa-
tions. As Luff and Heath have shown, misunderstanding the nature of mobile 
work can be problematic and can lead to ICT tools being used for unintended 
purposes (Luff and Heath 1998). To address this, special attention must be 
given to the work environment and context where the ICT will be used. At 
the same time, consideration must also be given to the constraints in the 
technical environment. This includes factors such as the limited screen space 
and interaction techniques noted above. 

1.5 Health Informatics and Human-Computer 
Interaction 

Many scholars have examined health informatics with special focus on us-
ability and human factors. In fact, researchers from the scientific discipline 
Human-Computer Interaction (HCI) have done much work in the healthcare 
sector. Vicente, for example, states that these researchers often have a spe-
cial interest in the healthcare environment as it is particularly complex. 
Work analyses of complex socio-technical systems are somewhat different 
from standard HCI research and design (Vicente 2000).  

The understanding of medical and nursing problem situations and clinical 
work processes as well as insight into the strengths and weaknesses of dif-
ferent technical solutions are mandatory when working with health informat-
ics (HI). Despite this, usability issues have not received much attention 
within the HI area. This has resulted in a large number of developed ICT 
systems failing to support clinicians in their work (Berg 1999). It is argued 
that ICT systems in healthcare must be designed with consideration of in-
formation requirements, cognitive capabilities and limitations of the end 
users, as well as consideration of daily work and organizational specific 
processes and practices (Andersson, Hallberg et al. 2003; Patel and 
Kushniruk 1998). 

It is therefore of great importance to bridge the gap between these two 
disciplines and to create a synergy where methods and knowledge from both 
areas are used (figure 2). The cross-disciplinary HI-HCI approach benefits 
from both research areas. It retrieves knowledge from the HCI area, and 
solves problems in the HI area by implementing systems that focus on us-
ability, while being developed according to HI standards and models. 
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Figure 2: Synergies between two complex disciplines: Health Informatics 
 and Human-Computer Interaction. 

 
It is important that this bridge, created by cross-disciplinary research, also 
incorporates the needs and environments of clinicians. This factor must be 
considered throughout the entire research and development process, from 
user needs elicitation to summative assessments. Although it is important to 
develop a system using the right methodologies, it is even more important to 
develop the right system. In sum, this interdisciplinary approach is valuable 
in order to create systems that are both verified and validated. 

1.5.1 Research Objectives  
My academic background and previous work experiences mainly consist of 
system engineering where results showed that emphasis on social and human 
factors was important. My research is therefore based on the assumption that 
incorporating knowledge from HCI into HI will improve both methods for 
system development and the usability of the resulting information systems. 
My main research question is synthesized as follows: 
 

How can we combine methods and knowledge from HCI and HI 
 in order to develop usable and work process-oriented systems  

for homecare? 
 

This thesis concerns how to build usability into the development of ICT 
systems in a collaborative care context. To structure my response to the 
above research question, the research has been broken down into a number 
of more detailed questions. The detailed research questions are focused on 
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the system development process, and based on assumptions regarding sup-
port of mobility and cooperative work: 

 
- User Centred Design (UCD) and Participatory Design (PD) approaches 

in Healthcare 
Understanding of not only one user group but several different users’ 
needs is crucial for development of ICT in healthcare. Conventional sys-
tem development methods imply a separate, sequential needs analysis for 
each profession. In contrast, shared homecare needs a collaborative design 
method. This raises the question; how to elicit user needs and context re-
quirements that support inter- and intra professional work? 
 

- Design solutions for mobile situations in homecare 
In designing solutions for mobile situations in homecare, the following 
questions need to be answered: What are the specific and new demands in 
shared homecare? How can design solutions be adapted to mobile situa-
tions for different user groups?  

 
- Integrated health information to support shared homecare work 

The ICT system needs to prove that it actually supports the personnel 
involved in the cooperative work. How can this integrated information 
support cooperation and coordination of work for different professions 
in a shared care team?  

 
To answer these questions, this study applied a number of development and 
evaluation methods, originating from the HCI research and adapted to the 
shared care environment.  
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2 Research approach 

No problem can be solved from the same level of consciousness 
 that created it. Albert Einstein (1879-1955) 

 
A range of theories and methodologies from human-computer interaction 
research (based on cognitive, social, and informatics sciences) have shaped 
my work. Primarily I have been influenced by user centred and participatory 
design approaches, which I apply by designing, implementing and evaluating 
an ICT system to support cooperative work in a homecare district.  

In order to develop ICT systems that are easy to use and provide health-
care professionals with the information needed in their work situations, be-
fore any development is initiated, it is essential for developers and care pro-
viders involved to share an understanding of work routines, information 
demands, and other central preconditions at the clinical level (Andersson, 
Hallberg et al. 2003). Therefore, during system development my research is 
mainly based on observation and participatory seminar techniques for user 
needs and activity analysis, and on user centred design and an iterative de-
velopment process containing usability evaluations. Methodological plural-
ism to increase understanding of the many perspectives concerning ICT in 
healthcare is advocated by a number of researchers, e.g. Kaplan (Kaplan 
2001a), Ammenwerth (Ammenwerth, Brender et al. 2004) and Brender 
(Brender 2006). I apply a socio-technical approach (described below), and 
both quantitative and qualitative evaluation methods are used within the 
framework of action research, for validation of the results and for assessment 
of the applications. 

2.1 Action Research 
My viewpoint of HI integrated with HCI research is in accordance with the 
primary intent of action research: “to provide a framework for qualitative 
investigations in complex working situations” (Lewin 1947). Working in 
collaboration with real users in real settings we try to focus on today’s prob-
lems, finding solutions to immediate organizational and clinical problems 
(often by means of supportive ICT systems). Moreover, not only current 
issues will be handled, in order to create a successful (technical and organ-
izational) system ideas about future work will also be generated. 
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The merge into practitioners’ daily work practice correlates with the view 
of actions research as 

 
“...the way groups of people can organise the conditions  
under which they can learn from their own experiences 

 and make this experience accessible to others.”(McTaggart 1991)  
 

As such, action research is a qualitative research method that associates re-
search and practice; research informs practice and practice informs research 
synergistically. Action research has its roots in social psychology were it 
emerged as a form of research in which researchers experiment through in-
tervention and reflect on the effects of their intervention and the implication 
of their theories (Avison, Lau et al. 1999).  

Conventional research is often seen as proceeding from point A to point B 
along a straight line; commencing with a hypothesis, proceeding with field-
work and analysis to a conclusion, which may then be published in a journal. 
Instead of following the traditional linear research model, action research 
proceeds through cycles, ‘starting’ with reflection on action, and proceeding 
to a new action which is then further researched (figure 3). The process con-
sists of four stages, all repeated throughout the duration of the project: plan, 
action, observation, and reflection/revision (McTaggart 1991; Wadsworth 
1998).  

 

 
Figure 3: Cyclical action research process (Wadsworth 1998) 

 
Kurt Lewin, considered one of the founders of action research, states expres-
sively when describing action research that: 

 
“If you want to know how things really are, just try to change them” 

(Lewin 1958) 
 
I believe it is important for researchers of our kind, studying interactive ICT, 
to be involved in more than just the end users’ work. It is also necessary to 
affect and change users’ environments by actions such as the introduction of 
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new ICT and/or changed work practices and routines. In order for this to be 
successful, future work processes that include the new ICT system and their 
effects, need to be as anticipated as possible by the future users. Thorough 
evaluations are also imperative to produce new knowledge about ICT in 
different healthcare work situations. 

2.2 Socio-technical Approach 
Explanations for failure of ICT systems in healthcare are abound (Stoop, Bal 
et al. 2006). According to Berg, 75-80 percent are reported to fail (Berg 
2003a). According to the methodological review by Despont-Gros et al 
(Despont-Gros, Mueller et al. 2005) several studies (Kaplan and Shaw 2002) 
(Lorenzi and Riley 2003) state that health information system failures typi-
cally fall into four categories: technical failures, project mismanagement, 
organizational issues and the explosive growth of information systems. 
Other studies show that less than 20 percent of the failures were related to 
technical problems (Aarts and Peel 1999), whereas organizational issues 
were the main culprit (Aarts and Peel 1999; Berg 2001; Kaplan and Shaw 
2002; Southon 1999). 

Poor design of HIS also affects the work environment and the individual 
work of the staff (Berg 2003b; Liljegren 2006). Due to deficiencies in the 
design in combination with general lack of ICT experience, staff in health-
care often feels helpless and frustrated when handling technology. These 
feelings can generate an increased sense of worry, stress and uncertainty in 
the staff’s daily routine (Persson 1992). Studies in elderly care have shown 
that many staff members have a defensive attitude towards ICT (Magnusson 
2005; Sävenstedt 2004). These attitudes may conflict with the intent to in-
troduce ICT in homecare in order to provide “a cost efficient alternative to 
residential care of elderly” (Hollander and Chappell August 2002). In worst 
case, attitudes and previous experiences could hinder introduction and usage 
of a properly working ICT system. 

Berg (Berg 1999) advocates for the socio-technical approach as develop-
ment of ICT needs to emphasize social, organizational, professional and 
other contextual considerations in order to improve the staff’s individual and 
organizational work situations. A socio-technical approach elucidates the 
various perspectives on healthcare. Moreover, it differs from more tradi-
tional views on development work in that it emphasizes the need to address 
cooperative work processes rather than discrete tasks for individuals (Berg 
1998).  

However, an approach, like the socio-technical, has to be more concre-
tized to be usable in practice. Therefore, part of my work has been to create 
practical methods, based on the socio-technical approach. 
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2.2.1 User Centred Design and Participatory Design (Papers I, 
II & III) 

On the social side of the socio-technical approach, studies of ICT focusing 
on contextual issues such as organizational, cultural or other social consid-
erations have a tendency to be highly descriptive. There is an obvious need 
for procedures that bring an understanding of practice into specification de-
sign (Andersson, Hallberg et al. 2003; Crabtree 2000; Miettinen and Hasu 
2002). 

Unfortunately, there are as many definitions of design as there are design-
ers. I will therefore start by defining my position on “design”. To me, the 
system development design process starts in the early development phase, 
where quality and features of a product are initially considered and dis-
cussed. For me, design is an iterative process stretching throughout the de-
velopment of a system, including test and evaluation; it is not one phase in a 
linear method such as it is portrayed in a conventional system development 
method as e.g. the waterfall model. The User Centred Design (UCD) ap-
proach corresponds to my view of design. In UCD, Donald Norman identi-
fies that: 
 

“User centred design emphasizes that the purpose of the system is 
to serve the user, not to use a specific technology, not to be an 
elegant piece of programming. The needs of the users should 
dominate the design of the interface, and the needs of the interface 
should dominate the design of the rest of the system”. (Norman 
1986) 
 

I consider design and the design phase incremental. That is, it should con-
tinue to develop from the earliest design, through the iterative process of 
system development until final implementation and coding are performed, 
leaving design solutions as a result. Iteratively improved design solutions 
may help users experience future ICT systems in order to pose demands for 
it (cf. paper II “Specific demands” and paper III “Design solutions”).  

I also agree with John Karat’s statements: 
 

“For me, User Centred Design is an iterative process whose goal 
is the development of usable systems, achieved through involve-
ment of potential users of a system in system design.“ “User Cen-
tred Design captures a commitment the usability community sup-
ports – that you must involve users in system design – while leav-
ing fairly open how this is accomplished.” (Karat 1997) 
 

The ISO 13407 (1999) standard “Human-centred design processes for inter-
active systems” advocates active involvement of users to reach a clear un-
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derstanding of user needs and context requirements. Appropriate allocation 
of functions between users and technology, iteration of design solutions and 
multi-disciplinary design teams are suggested (figure 4). 

 

 
Figure 4: ISO 13407 – Human centred design processes for interactive systems. 

 
There are different methods to reach the results desired in ISO 13404. In our 
research we apply User Centred Systems Design (UCSD) (Göransson 2004) 
which corresponds to my view of usability in the system design: 
 

“User Centred Systems Design is a process focusing on usability 
throughout the entire development process and further throughout 
the system life cycle.” (Gulliksen 2003) 

 
However, although we are promoting user centricity and participatory design 
with users, users do not always know what is actually best for them, in terms 
of a new ICT system. How best to address the users’ needs or what is possi-
ble with ICT need to be related to other factors, such as organizational, tech-
nical and cognitive demands. In HCI, knowledge about human physical and 
psycho-cognitive skills is searched for; important to me is to adopt new find-
ings from HCI ground research regarding information visualization and in-
teraction design in the development and evaluation of HIS. 

Participatory Design 
Participatory Design (PD) is defined by Schuler and Namioka as a set of 
thinking, planning, and acting through which people make their work, tech-
nologies, and social institutions more responsive to human needs. PD practi-
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tioners aim to improve conditions of work and the quality of life by involv-
ing users in design and development to shape technological and work out-
comes that reflect their interests. (Schuler and Namioka 1993)  

Methods involving participatory observations in the field (Bødker and 
Iversen 2002) are also referred to as PD. In this case, however, the users are 
not participating in a design environment, instead the designers are partici-
pating in the users’ daily work (Beyer and Holtzblatt 1995). PD is sometimes 
referred to as the Scandinavian approach (Bødker, Ehn et al. 2000) since this 
method was pioneered in Scandinavia during the 1970’s. The demand for 
participation derived from different political and industrial interests to im-
prove and raise the productivity by empowering workers (through the work-
ers’ unions) in the decisions of their environment (Bødker, Ehn et al. 2000). 

 
“The focus of PD is not only the improvement of the information 
system, but also the empowerment of workers so they can codeter-
mine the development of the information system and of their work-
place” (Clement and Besselaar 1993) 

 
Today, the political perspective on PD has decreased. PD is now primarily 
considered as an approach inspiring and encouraging a perspective where the 
future end users of a system are central actors in the development team. Due 
to the scope covered by PD, there is no single participatory design method. 
Rather, PD embraces notions such as: 

 
“User participation is not restricted simply to the design of 
information systems, but inevitably brings in wider elements 
of working life.”  
“To attract the interest of users, it is important that the focus 
be on addressing their immediate needs.”  

(Clement and Besselaar 1993) 

UCSD and PD 
The concepts of UCD and PD are often interpreted differently, depending on 
which discipline you represent, whether you are an academic or practitioner, 
whether your user population is well defined or not (Gulliksen, Lantz et al. 
1999). UCD (or UCSD) and PD are very similar, almost equivalent terms. 
However, I view UCSD and PD as two overlapping sets, with an uncertain 
amount of overlap. Where PD is connected to empowerment of workers 
(Ehn 1990), the UCSD is limited to ensure the influence of specific users in 
a systems development process (Göransson, Gulliksen et al. 2003). UCSD 
can be performed even without end-users actively involved, although practi-
cal user participation always should be preferred. Where real users are not 
accessible, focus on the user can still be kept, for instance through personas, 
user scenarios or using representatives for the real users. 
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In Sweden, the work environment legislation facilitates user involvement, 
and thereby PD. The Swedish Work Environment Law states, among other 
things, that: 
 

“the employee shall be given the opportunity of participating 
in the design of his own working situation and in processes 
of change and development affecting his own work” 
(Swedish, Work et al. 2006). 

 
We chose to combine UCSD (Gulliksen 2003; Göransson 2004) and PD 
(Bødker and Iversen 2002) methods to actively involve real users in real 
settings to affect the development of ICT systems. Using a collaborative 
design method, users and developers apply techniques as described in paper 
I, II and III to shape both technology and the clinical environments where 
the new tools are to be integrated. When applying both UCSD and PD ap-
proaches the required empirical knowledge was made available in two ways: 

(1), Through UCSD, end users are incorporated into the design process 
through consultation and user testing. An important part of this design stage 
is identifying specified users’ abilities and limitations in relation to technical 
issues. 

(2) Through PD, different qualitative research methods are employed to 
grasp the context where the system is to be used. In this stage a key aspect is 
participant observation, and this should ideally form the starting point of any 
development or evaluation process (Berg 1999). Participant observation is 
recommended over standard user interviews, as participant observation pro-
vides a deeper level of insight into the user’s specific contextual issues.  

Without field studies, system development can easily move away from 
the goal of meeting user needs. For example, developers may draw attention 
to technical challenges in the software, unaware of what is actually impor-
tant when users perform a task. 

2.2.2 Cooperative work (Papers I, II and III) 
Cooperative work is conductive to cooperative design (Bødker, Grønbæk et 
al. 1993). Cooperative design shares important characteristics with PD; it 
considers design a social process (Greenbaum and Kyng 1992). In this the-
sis, I refer to cooperative work as the clinical work performed by several 
different healthcare professions. More specifically, cooperative work is the 
process of work - including the GPs, DNs, and other care professionals - that 
results in successful overall patient care. Patient care is only successful when 
the work processes of all the relevant healthcare professions are connected 
effectively and efficiently. 

In HCI research, the concept of Computer Supported Cooperative Work 
(CSCW) is commonly used when such integrated work is to be supported by 
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technology. The field of CSCW research emerged with the development of 
distributed computing systems and attempts to understand the socially organ-
ized (“collaborative” or “cooperative”) nature of work in order to embed 
such systems in the workplace (Crabtree, Rodden et al. 2005). Evidently, 
there is therefore considerable overlap in the problems addressed by research 
in PD and CSCW. Kensing and Blomberg state that at the heart of both is a 
commitment to designing systems (both technical and organizational) that 
are informed by and responsive to people’s everyday work practices 
(Kensing and Blomberg 1998). Their substantial article elaborates further on 
similarities and differences, concluding that PD makes no attempt to demar-
cate a category of work called cooperative but instead has focused on devel-
oping cooperative strategies for system design (Kensing and Blomberg 
1998). In the research presented in this thesis, both PD and CSCW perspec-
tives have been adopted.  

In the case of shared care, or other work intricately shared between differ-
ent professions, representatives need not only to come together from differ-
ent disciplines, as in PD, but also from different professions within the target 
group, as in CSCW. Healthcare of today has evolved and increased in com-
plexity, regarding both the way clinicians work and ICT use. Nevertheless, 
most care professionals only focus on their particular part of the healthcare 
process, and have little insight into the work of their colleagues. In addition, 
ICT has shifted focus from single user interactions on stand alone-machines 
to more complex computer-supported situations involving entire organiza-
tions and interoperable ICT systems. Thus, cooperative aspects of work need 
to be handled in interdisciplinary groups to achieve a common picture of the 
entire work process and of the support ICT could provide the cooperating 
teams. 

Common ground (Paper I) 
Healthcare professionals have a highly specified internal working language, 
and professionals generally adopt terminologies that are very specific to their 
domain. In addition to this, their spoken working language employed in 
healthcare is also highly specific, although local and profession-related dia-
lects exist. In order to communicate efficiently between groups or profes-
sionals that use different languages, it is necessary to create a common 
ground of knowledge. The theory of common ground is defined by Herbert 
Clark: 
 

A proposition “p” is only common ground if: 
 all the people conversing know “p”;  

and they all know that they all know “p”. 
 (Monk 2003) 

 



 34 

Common ground is needed not only for communication in the multi-
disciplinary discussion, but also for the resulting ICT system. Details of each 
professions internal language are crucial to incorporate in the ICT system in 
order to provide the desired support. Therefore, in shared care it is important 
that HI specialists and the care personnel involved allocate resources to 
reach an understanding of the different work processes of each care profes-
sion, as well as a common picture of the care process as a whole. Addition-
ally, HI specialists also need to understand the specific terminology adopted 
by the technical and system development teams. 

Multi-stakeholder involvement (Paper I) 
Genuine participatory system development should include a wide range of 
consultation and consideration; only involving healthcare personnel may 
weaken the developed system (c.f. paper I, “Multi-disciplinary thematic 
seminars”). In addition to different end-user groups, other stakeholders such 
as buyers, owners, operational services and designers/developers, should be 
involved throughout the project according to the Institute of Electrical and 
Electronics Engineers’ (IEEE’s) recommendation of minimum set of stake-
holders (IEEE Architecture Working Group 2000). This team approach rein-
forces the iterative process as each stakeholder group is told to review all 
decisions that concern them (figure 5). In this way, each design proposal is 
iteratively validated by all stakeholders to keep conformity with the overall 
goals. 

 
 

Figure 5: IEEE 1471-2000 – All stakeholders validate the 
 iterated decisions and design solutions.  

2.2.3 Importance of Context (Papers I and III) 
Pioneered by the sociologist Garfinkel, the methodological orientation of 
ethnomethodology has inspired HCI researchers with interest in computer 
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use within a social context (Button 2003). In this context e.g. Lucy Suchman 
bases her work on plans and situated actions (Suchman 1987).  

The Situated Action approach views human knowledge and interaction as 
being inextricably bounded with the world, and claims that it is impossible to 
study phenomena extracted from their context (Suchman 1987). Vicente 
further explains that complex socio-technical systems, such as healthcare, 
are open systems, meaning that they are subject to disturbances that are un-
familiar to the professionals and therefore difficult, or even impossible, for 
designers to anticipate (Vicente 2000). Moreover, the design of the ICT tool 
will evidently have an effect on the work environment, once it is introduced: 

 
“We are designing sub systems; the real system is out there already“ 

 Muir Gray2, Key note speaker, Medinfo 2007, Brisbane. 
 

Thus, it is crucial to design ICT systems that are tailored to help users per-
form open-ended intellectual tasks. When confronted with an unfamiliar and 
unanticipated problem, users must be able to take advantage of their domain 
knowledge to improvise and solve the problem. 

The Contextual Design approach also stresses the importance of under-
standing the context in which an ICT tool is to be used. This approach aims 
to design products directly from an understanding of how the customer 
works. Compared to situated action, it has a more prescriptive approach and 
recommends abstractions and models to capture the ethnographic findings 
(Beyer and Holtzblatt 1998). Contextual design has primarily been used for 
design of information systems, but lately also adapted for use as a usability 
evaluation method (McDonald 2006).  

Inspired by these views of ICT in a context, we developed the Multi-
disciplinary Thematic Seminar method (paper I) to gather different perspec-
tives of the surrounding environment where the shared homecare ICT system 
was to be developed. In particular, contextual design, as it frames different 
methods, suited our efforts to ensure that all factors relating to use of the 
system are identified before the actual development starts. 

There are other famous approaches aiming to form a notion of context. In 
the book Context and Consciousness, e.g. Nardi (Nardi 1996) elaborates on 
context by comparing different theoretical frameworks; activity theory, situ-
ated action models and distributed cognition. I have however not performed 
any in-dept study of activity theory, although Nardi and colleagues (e.g. 
Kaptelinin, Kuutti and Engeström (Nardi 1996)) argue how, as a psychologi-
cal theory, activity theory can be scaled to collaborative settings without 
loosing sight of individual participants in an activity.  

                               
2 Dr Sir Muir Gray, Director of Clinical Knowledge NHS Connecting for Health, England 
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2.3 Health Informatics Evaluations  
Although Randomized Controlled Trials (RCT) are the “gold standard” of 
clinical research, this research design is not adhered to in other scientific 
disciplines in medicine (Benson and Hartz 2000). In “Evaluating informatics 
applications”, Kaplan discusses the limitations of RCT and experimental 
evaluation approaches and favours social science approaches addressing 
questions outside the scope of RCT and similar evaluation designs (Kaplan 
2001; Kaplan 2001a). Other researchers agree (Ammenwerth, Brender et al. 
2004; Heathfield, Pitty et al. 1998; Kushniruk and Patel 2004), and the 
European Health Information Society defines health informatics evaluation 
as: 
  

The act of measuring or exploring properties of a health information 
system (in planning, development, implementation, or operation), the 
result of which informs a decision to be made concerning that system 

 in a specific context (Ammenwerth, Brender et al. 2004). 
 
Consequently, other evaluation approaches have been developed: simulation, 
network analysis, ethnography, social interactionism, cognitive studies and 
usability testing among them. Kaplan argues for expanding evaluation ap-
proaches to enable increased understanding of the many influences concern-
ing HIS development and deployment in order to improve these processes 
and their connection with patient care. (Kaplan 2001a).  

In the Handbook of Evaluation Methods for Health Informatics (Brender 
2006) Brender agrees but chooses to view evaluations from another dimen-
sion, presenting a framework for evaluations for Health Informatics in the 
context of the system’s life cycle, from project planning to ultimate imple-
mentation and support (Brender 2006). Evaluation methods are linked to 
typical tasks and activities in a system development or implementation pro-
ject, stretching from the explorative phase, via technical development and 
adaptation to the evolution phase. 

This perspective underlines the importance of evaluation throughout the 
development process and suggests an increasing variety of evaluations 
(Kushniruk 2002). In this thesis focus is on usability evaluations in health-
care. 

2.3.1 Usability evaluations (Papers IV and V) 
Usability evaluations are either designed as formative (constructive) or 
summative, with the designation depending on when the evaluation is em-
ployed during the development process (Hartson, Andre et al. 2001). A for-
mative or constructive evaluation is made during the actual design process, 
with the purpose of finding usability problems to be dealt with and to control 
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a dynamically changing development process. In contrast, a summative as-
sessment is made when the design is finished, to assess the result. Typical 
examples of summative assessments are evaluation of objectives fulfilment 
or assessment carried out in a contractual relationship, to assure the deliv-
ered system is in accordance with the contract (Brender 2006). Results deriv-
ing from the methods may be of either a qualitative or a quantitative nature. 
Furthermore, conventional methods for measuring usability are divided into 
two sub-groups: analytical and empirical methods. Analytical methods rely 
on the judgement of one or more evaluators inspecting a system. Empirical 
methods rely on data from actual users, either user performance or user opin-
ions. 

A range of evaluation methods deriving from HCI and concerning usabil-
ity is presented in Brender’s handbook (Brender 2006). Different methods 
are appropriate for different phases in the system life cycle, and some meth-
ods are listed as appropriate for all phases. In this thesis, two different meth-
ods are applied as constructive assessments in order to improve the system 
being developed. One is analytical, the Heuristic evaluation (paper IV), and 
the other is empirical, the usability laboratory evaluation (paper V).  

Previous research states that heuristic evaluation (performed by usability 
experts) and usability tests (involving real users) may be largely complemen-
tary. It has therefore been suggested that the two evaluation systems be used 
together in order to produce more valid results than either one used alone 
(Fu, Salvendy et al. 2002; Lathan, Sebrechts et al. 1999; Law and Hvannberg 
2002). Based on these suggestions, I conducted the usability evaluations 
described in Paper IV and Paper V. 

Definition of Usability 
It is important to emphasize that usability is not only a single property of an 
application, but a combination of many different properties and attributes. 
Usability depends on how the system is designed. That is, it depends on who 
will be using the system, in which environment, and for what kind of work. 
Informally, usability issues can be thought of as how easy a product is to 
use. By laymen, this is often referred to as the product’s “user-friendliness”. 
More formally, the International Organisation for Standardization (ISO) 
defines usability as: 
 

“the effectiveness, efficiency and satisfaction with which specified  
users can achieve specified goals in a specified context of use” 

 ISO 9241-11 (1998)  
 
Usability can also be related to the more general concept of usefulness. Niel-
sen (Nielsen 1994a) defines usefulness as how suitable a system is in terms 
of achieving a certain goal. Usefulness encompasses two concepts; utility 
and usability (Grudin 1992). Utility determines if appropriate functionality is 
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at hand while usability determines if the user is supported as defined by the 
ISO standard 9241-11. These three ISO criteria are the basis for my evalua-
tions: 
 

- Effectiveness is the accuracy and completeness with which specified 
users can achieve specified goals in particular environments.  

- Efficiency is the resources expended in relation to the accuracy and 
completeness of goals achieved. 

- User satisfaction is the comfort and acceptability of the system to its 
users and other stakeholders. 

 
The purpose of a usability evaluation is to find (potential) usability problems 
that users encounter in “real use” (i.e. in the actual work context) and that 
affect the efficiency, effectiveness and satisfaction with which a user adopts 
a product, or in this case a health information system. 

Heuristic Evaluation (Paper IV) 
Heuristic evaluation (HE) is an established usability inspection method that 
investigates whether a user interface complies with recognized usability 
principles, commonly called heuristics (Nielsen 1994) It can be conducted at 
virtually any stage of the development life cycle and can be used repeatedly 
in a process of iterative or progressive refinement (Constantine and Lock-
wood 1999). The HE is considered a time and cost effective usability tech-
nique used to identify major usability problems of a product (Nielsen 
1994a). The efficiency focus of this method makes it particularly well suited 
to aiding the future design and development of medical devices (Graham, 
Kubose et al. 2004; Zhang, Johnson et al. 2003) or telemedicine systems 
(Lathan, Sebrechts et al. 1999; Tang, Zhang et al. 2006). 

Paper IV “the Heuristic Evaluation” details how I conducted a HE on the 
system being developed, the virtual health record (VHR). Our HE identified 
potential usability problems in the system and ultimately contributed to im-
proving the VHR.  

Usability Lab study (Paper V) 
A usability lab study is the most commonly used empirical usability evalua-
tion method. A usability lab study is also referred to as a usability laboratory 
test.  

A usability lab study can be used during all phases of an ICT system’s life 
cycle: during the analysis and design phase, in connection with a delivery 
test and as constructive assessment during implementation or for adjustments 
of the functionality of a system that already is deployed. 

The usability test is usually performed in three stages: preparation, test 
and follow-up (Nielsen 1994a). The preparation usually consists of  
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- Recruitment of users where the selected participants should have the 
same characteristics as the intended user group.  

- Choosing the tasks to be evaluated. The tasks should be representa-
tive and cover relevant parts of the system that is intended to test. 

- A test plan: Data need to be structured in advance, in order to ana-
lyze the participants’ performance efficiently.  

The actual test is then performed, and the participants follow the tasks as-
signed to the test. Often participants are encouraged to think aloud while 
performing the test in order to gather more substantial and qualitative data. 
After the test, the users are debriefed, preferably using both questionnaires 
and interviews. 

In the follow-up stage, the recordings are coded and collected data are 
analyzed. Specific problems found are analyzed in detail and results are re-
ported. In Paper V, we followed the conventional usability lab procedure as 
described by Dumas and Redish (Dumas 1999). 
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3 Research Process 

To ask, you need to want to know, that is, 
 to know that you do not know. 

HG Gadamer (1900-2002) 
 

General predictions have been made that ICT will not only change, but im-
prove homecare. However, at this state this remains unconfirmed due to lack 
of full-scale studies. Currently, such studies can simply not be performed 
since there are very few systems complete enough and stable enough to in-
vestigate empirically. A major part of current research in this area is there-
fore still in the explorative phase, describing the problem area rather than 
providing concrete answers or solutions. In this context, my work can be 
seen as leading to improved empirical research, by actually providing some 
concrete answers and solutions. 

I here start with a short description of the objectives of the larger project 
OLD@HOME. This project formed the basis of the major part of my re-
search. I will subsequently discuss the details of my own research process.  

The overall objective of OLD@HOME was to provide home healthcare 
with technologies that already existed in other domains, but which needed to 
be adapted to the specific needs of shared homecare. The objectives were 
defined as efficiency goals (Koch, Hägglund et al. 2004), or visions to strive 
for: 

- increased quality, safety and trust for staff, patients and relatives  
- more efficient coordination between care providers  
- support to team-based work routines 
- increased professional status and thereby enhanced staff recruitment 

 
The project goal was to develop an ICT system to help fulfil the effi-

ciency goals. However, not until the system is implemented and fully work-
ing in homecare, evaluations of the efficiency goals can be performed.  

The efficiency goals were described on a high level of abstraction, and 
methods for reaching the goals were not established. My research process 
therefore started with a cross-disciplinary literature study to find relevant 
research and development methods.  

 
In short, conventional system development methods adopt structured ap-
proaches and are often applied by industry. The methods are either depicted 
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as a waterfall model (Clarke 2000) or as an iterative and incremental proc-
ess. The latter is predominant in system development methods like Rational 
Unified Process (RUP) (Joe DeCarlo, Enrico Mancin et al. 2007; Kruchten 
2000). Common for conventional system development methods is that they 
apply a system perspective, as described by (Kammersgaard 1990), where all 
descriptions are based on system functionality. Focus is on what the system 
performs, not what the user does or wants. My own experience with conven-
tional system development methods, as well as previous research (Beyer and 
Holtzblatt 1995; Hardstone, Hartswood et al. 2004; Hughes, Randall et al. 
1993; Miettinen and Hasu 2002), further led me to observe that conventional 
system development methods often overlook requirements regarding points 
of intersection between the cooperating professions. Samaras and Horst 
claim that defective requirements are the principal cause of incorrect or in-
adequate system designs (Samaras and Horst 2005). More specifically, con-
ventional system development methods usually involve a separate user 
analysis for each profession, or user group. Such a method results in identifi-
cation of user specific issues, but does not fully address the points of inter-
section and/or overreaching issues. Thus, there is a need for methods ad-
dressing the weakness in conventional system development methods.  

A difference between conventional system development methods and a 
user centred design process is for instance that the conventional methods 
review the system development phases back to the system specification. In 
the user centred design process feedback returns all the way back to the us-
ers. Moreover, our user centred design process is collaborative since it ap-
plies a multiple user group perspective in order to provide and receive itera-
tive feedback from all stakeholders involved in the shared homecare work. 
This user centred design process is thus based on user centred design, influ-
enced by CSCW, participatory design and by the context of use within 
healthcare and HI. Incorporating these perspectives, I formulated a general 
research assumption:  

 
A user centred design process, incorporating MdTS in the early de-
velopment phases, will create ICT systems that better support 
shared homecare work processes, compared to when conventional 
system development methods are applied. 

 
In the present thesis work, the process of testing this assumption was started. 
First, a new multi-disciplinary thematic seminar (MdTS) method was created 
(c.f. paper I) and applied in the development of prototypes and working ap-
plications for shared homecare. In comparison to conventional system de-
velopment methods, the MdTS method should specifically result in (four 
research items): 

1. a facilitated transfer of user needs to a system specification  
2. a description of the agreed (system) context requirements 
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3. a low degree of usability problems 
4. new homecare staff being able to use the system with a limited 

amount of introduction. 
I thus assumed that the MdTS method, based on user centred and participa-
tory principles with a multi-user perspective could better facilitate transfer 
of multiple user groups’ needs to system specification (research item 1). 
Whether improved transfer of user needs has been achieved can be measured 
by verification and validation tests. System functionality verification, explor-
ing whether the system is correct and consistent with respect to the require-
ments specification, is performed in conjunction with examining whether the 
system solves the correct problem, the validation.  

I also assumed that the MdTS method would result in a description of 
user needs and context requirements where all users agree (research item 2). 
I chose to value the user needs and context requirements description in terms 
of user agreement. In collaborative work, a requirement consensus is 
achieved when all users understand their own and the others’ purposes and 
goals and when an agreement on common purposes and goals of the system 
is reached. A description of user needs and context requirements therefore 
includes all different users’ individual intra- and inter-professional needs as 
well as the agreed common goals. When this description is considered ful-
filled and verified by all users, it is an agreed description of context re-
quirements (research item 2). 

In order to validate the developed system, that is, identify whether a cor-
rect description of user needs and context requirements was achieved and 
transferred throughout the system development process, real users were 
asked to evaluate the system usability as described in paper V.  

The evaluations of the developed system should also identify and rate po-
tential usability problems. I define a low degree of usability problems as 
follows; relatively few problems are detected, but more importantly, none of 
the problems detected was rated as serious (research item 3). Usability is-
sues were investigated in paper IV and paper V. 

Another important issue that the development process should tackle was 
that new homecare personnel should be able to use the system with a limited 
amount of introduction (research item 4). New homecare personnel, in this 
case, was defined as those who were experienced in the homecare profes-
sion, but who were new to the technology. This was investigated in paper V 
by letting real home help service (HHS) personnel test the prototype in a 
usability lab. More specifically, these HHS participants evaluated the usabil-
ity of the system by accomplishing relevant and frequent tasks required for 
their daily work. 

This process, the underlying work of each paper and their relationships to 
each other are further elaborated below (figure 6). 
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My PhD work consisted in creating the MdTS method aiming to enhance the 
user needs analysis and the transfer of user needs to system requirements 
specification for development of ICT systems in shared homecare. This 
method is one part of the user centred design process. Other work in this 
process is not described in this thesis, as it regards more technical parts of 
system design, such as detailed information modeling, conceptual database 
modeling, and functional specifications. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: The research process in relation to the user centred design process and 
evaluations of the OLD@HOME prototype. 

 
The overall assumption (as described above and in figure 6) is however 

not completely verified in this thesis. Instead, the outcome of each paper was 
successively validated by the users of the future system and the result was 
presented in the consecutive paper. Moreover, results from the two evalua-
tions (paper IV and V) indicated that MdTS is a useful method for correct 
user needs and context requirements analysis, but further investigations are 
needed.  

The output from the MdTS method, the requirements specification, was 
compared to other project specifications. At that point, there was no means 
to confirm fully that the specified demands were correct. Thus, I investigated 
whether these demands, elicited in one homecare district, corresponded to 
demands gathered by other Swedish homecare projects with similar objec-
tives. This comparison is further discussed in section 4.2.6 Comparison with 
similar projects. 
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4 Summary of papers 

Construction is the core of changing reality – go ahead, program, test, do! 
Nygaard/Dahl, Scandinavian tradition 

 
The results are based on research within two action research projects. The 
main work was performed as part of the OLD@HOME project (Koch, Häg-
glund et al. 2004; Koch, Hägglund et al. 2005). The environment and spe-
cific circumstances, under which OLD@HOME was conducted, as well as 
the resulting system, are systematically discussed in my published papers. 
For this thesis, a summary of the published papers, including their specific 
research issues and questions investigated is provided below. 

In paper I, I present a new multi-disciplinary thematic seminar (MdTS) 
method for user needs analysis and requirements specification in the context 
of HIS for shared homecare, based on PD and CSCW.  

As a result of the user needs analysis, specific demands for shared home-
care were elicited. These demands can be attributed to mobile care, ubiqui-
tous access to information and cooperation between professionals. In paper 
II (Specific demands) the key components required for designing usable 
shared homecare systems are described. Based on these findings, design 
solutions were developed for a homecare work process. These design solu-
tions are presented in paper III (Design solutions). Paper IV and paper V 
subsequently present two usability evaluations, a heuristic evaluation and a 
usability lab evaluation. Both of these evaluations were performed as a step 
towards validation of the user centred design process. In the other action 
research project, VIHO - Efficient Computer Support in Care for the Elderly 
project (Johansson and Sandblad 2006), application of the MdTS method 
and the demands found in OLD@HOME were verified. 

4.1 The OLD@HOME project 
The main purpose of the three year-project OLD@HOME was to provide a 
seamless and consistent information and communication flow between home 
healthcare and primary healthcare through establishment of a virtual health 
record (VHR). Using tablet PCs and PDA, the VHR allowed for mobile in-
formation access and expanded provision of documentation to homecare 
staff at the point of care (POC). (Koch, Hägglund et al. 2004) Focus was on 
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care of elderly living in private homes. The project was the result of a truly 
interdisciplinary process. It involved real users during the entire system de-
velopment and deployment process.  

Geographically, the project was located in the municipality of Hudiksvall, 
within the County Council of Gävleborg, in Sweden. Hudiksvall is a mainly 
non-urban, remote region. It has a population of about 37 000 inhabitants of 
which about 5.5 percent are aged over 80. This reflects the Swedish average 
of 5.2 percent of the population being elderly citizens (Swedish_Institute 
2007).  

The region had established fiber-optic network infrastructure connecting 
all test site locations. These locations were two primary care centres, the 
elderly patients’ private homes and one nursing home for the elderly, from 
where homecare of the elderly was coordinated. At the nursing home and in 
some of the private homes, WLAN hotspots were installed. All WLANs 
were configured for maximum security. The combination of pre-installed 
and project-specific infrastructure enabled unlimited transmission of infor-
mation, and provided an excellent platform to facilitate the OLD@HOME 
project (figure 7). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: The OLD@HOME technical infrastructure. 

4.1.1 Participants  
Three groups of care professionals from different care providers were in-
volved. These were:  

(1) general practitioners (GP; n=3 whereof one involved in develop-
ment) and 

(2) district nurses (D; n=4 whereof two involved in development), em-
ployed by the county council, and  
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(3) home help service personnel (HHS; n=14 whereof three involved in 
development), mainly assistant nurses who were employed by the 
municipality of Hudiksvall.  

In addition to this, not only end-users were involved from the healthcare 
organizations. Other stakeholders as buyers/owners/operational services 
(IEEE Architecture Working Group 2000) were invited to initially set up 
common goals for the project (figure 5). Throughout the project life cycle 
they continued to validate the conformity towards those goals.  

Multi-disciplinary working groups were formed according to the Triple 
Helix approach (Etzkowitz and Leydesdorff 1997) and engaged from the 
project start-up and throughout the development process. These included, 
apart from the healthcare professionals, also specialists working in:  

(1) a system development/technical issues working group (industry) 
(2) an evaluation group (containing domain experts/researchers from car-

ing sciences), and 
(3) a patients and relatives group (containing both staff and real users). 

Usability architects and HI researchers worked within all groups as team 
managers (figure 8). (Koch, Hägglund et al. 2005) 

Figure 8: The OLD@HOME multi-disciplinary working groups. 
 

The degree of ICT usage differed between the groups of healthcare per-
sonnel. Originally, GPs and DNs used both paper and digital documentation 
for recording information in their office medical and nursing record systems. 
HHS used only paper-based documentation. None of the groups used digital, 
mobile documentation facilities, or had digital access to documentation from 
any other group.  

As explained in paper I, the multi-disciplinary working groups gradually 
developed and tested new work processes using prototypes of the VHR. As 
part of the project, the final VHR system was used for five months by the 
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three care professional groups who were regularly involved in the treatment 
of 18 elderly patients within one homecare district. During this test period, 
the three care professional groups included 14 assistant nurses (ANs) from 
the HHS, two DNs, and two GPs. 

While the OLD@HOME project planned to involve 18 test patients that 
received care from both care providing organizations, the HHS performing 
most of the home visits became so comfortable with the system that they 
decided to use the VHR for all the elderly patients living in their district. 
This meant that from September to December 2005, the HHS used the VHR 
to monitor all 38 patients living in the homecare district. Eight relatives of 
the selected patients also chose to participate actively in the study. In doing 
so, these relatives had access to information about their elderly patient via a 
web solution. The relatives to the other patients were continuously informed 
about the broader progress of the project. Ethical approval and informed 
consent of all patients were acquired prior to performing the study. 

4.1.2 The Virtual Health Record 
The vision of the project was to provide the right information, in the right 
place, at the right time, for the right person, presented in the right way. To 
reach the objectives we developed an integration platform (figure 9) aggre-
gating information from the care providers’ feeder systems, such as the DN’s 
and GP’s electronic health records, and enabling documentation at POC 
(Hägglund, Scandurra et al. 2007).  
 

Figure 9: The OLD@HOME integration architecture. 
 

Using different mobile devices (figure 7), each care professional, as well as 
patients and relatives, were able to access relevant patient information from 
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the integrated platform through a virtual health record (VHR). The VHR 
consisted of: 

- a web application on TabletPC for GP and DN, with differently ag-
gregated views depending on profession; 

- a PocketPC application used on a PDA providing HHS other aggre-
gated views, but equally relevant for their profession, and 

- a web portal for patients and relatives (WPR) was also developed 
providing access to certain useful information for patients, their rela-
tives and significant others (figure 9). 

 
The VHR also included a modified prescription list for the HHS, an inte-
grated care plan for DN, HHS and patients and relatives, daily notes, risk 
factors, and status updates from all feeder systems (Koch, Hägglund et al. 
2005; Scandurra, Hägglund et al. 2006). Some user interfaces are illustrated 
in the Design Solutions section (4.3) in this chapter. 

Technically, implementation was based on Microsoft .NET, using Biz-
Talk Server 2004 as platform for information handling, SQL Server 2000 
and SQL Server CE 2.0 for data storage, SharePoint Portal Server for han-
dling of Web-portals, and XML as format for data exchange. Microsoft Vis-
ual Studio.NET and .NET Compact Framework were used as developer plat-
forms. Microsoft Authorization Manager (AZMAN) was used for handling 
of access rights. An external firewall was used to fully secure all communi-
cations and to prevent illegal remote access to central server systems.  

From July to December 2007, the VHR system was upgraded, providing 
the HHS with an improved platform and new devices that are currently being 
used. The upgrades included: BizTalk Server 2006; SQL Server 2005; SQL 
Server 2005 Mobile edition for database management system (DBMS). For 
all communication Secure Sockets Layer (SSL), pin-code, user name, pass-
word as well as encrypted local databases on the mobile units were used. All 
new mobile units were based on Windows Mobile 6. Modifications resulting 
from the usability evaluations (e.g. paper IV and V) were incorporated in the 
upgraded applications.  

4.2 Multi-disciplinary Thematic Seminar Method 
(Paper I) 

I assumed that if system development was performed using a user centred 
design process and with end users from the homecare domain as participants 
in the development process, the final system would better support the inte-
grated work process of the homecare professionals and thereby patient cen-
tred care, compared to if a conventional system development method was 
followed.  
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The first step in the development of an effective and efficient ICT system 
for the homecare domain was therefore to develop a method to elicit and 
manage the overall collaborative ICT needs. Paper I introduces the MdTS 
method. The paper explains how the MdTS captured user needs for different 
professionals, work situations, and environments in order to improve col-
laboration in future work processes. Moreover, the method supported the 
transfer of user needs into technical requirements specifications. In this way, 
the MdTS method was different from previous methods, which either were 
not sufficiently detailed to support system implementation or lacked focus 
on the points of intersection between different user groups. 

Previous research regarding the process of user needs and context re-
quirements gathering, reminds us that “actual requirements pre-exist our 
efforts to capture them” (Woolgar 1994). This means that we, as ICT devel-
opers, must be careful not to create requirements that fulfill our own techni-
cal desires. This concept is particularly important in domains where users are 
generally less familiar with computer technology, or in domains were users 
collaborate in a non-computerized environment. Traditionally homecare is a 
case example of this type of domain. Identifying real requirements in this 
domain can be particularly challenging as the professionals often neither 
know the requirements, nor can articulate them. To overcome this issue, the 
MdTS method emphasized the need to understand the different homecare 
work processes, as used by different professions. The homecare work proc-
esses were also considered from a holistic and a detailed perspective. This 
understanding further enabled us to develop an ICT system and simultane-
ously assisted in restructuring and streamlining the collaborative work proc-
esses of HHS personnel.  

4.2.1 Theoretical description of the multi-disciplinary seminars 
The MdTS method combined a number of known user needs analysis tech-
niques to envision future work and to clarify the actual work process for all 
participating user groups incorporating both holistic and detailed perspec-
tives. 

The predominant part in the MdTS method is the thematic seminars, car-
ried out in a seminar series. Preceded by pre-seminar observations and inter-
views, the seminars were performed as multi-disciplinary work in inter- and 
intra-professional working groups (figure 10). The seminars were performed 
in an iterative way and contained both a holistic and a detailed perspective 
(figure 11). 
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Figure 10: A multi-disciplinary method for user needs analysis in shared care. 
 

In paper I, the multi-disciplinary working groups consisted of DNs, HHS 
and other healthcare personnel involved in the homecare process. These 
groups completed iterative tasks. Each task aimed to clarify how collabora-
tive work processes could be improved via the use of ICT, thereby verifying 
and validating the proposed design solutions (figure 10). 

During the seminars, future work was emphasized. Nevertheless, we rec-
ognized that direct questions like: “How do you want to work in the future?” 
or “How would you like the new ICT system to be?” seldom resulted in con-
structive and visionary answers (Hardenborg 2007). In short, it is difficult to 
initiate user envisioning and special methods are needed to reach these goals. 
I illustrate this by a statement by Henry Ford, that once said: 

If I had asked my customers what they wanted, they would have 
asked for a faster horse. 

 
Research shows that when users are asked about future requirements without 
envisioning activities and time for reflection, current practices risk being 
conveyed into the future system, routinely and without questioning. Put 
more poetically, “Old cattle trails are being asphalted” (Hardenborg 2007).  

Figure 11 shows the twelve seminars that were selected to step by step 
carry out the multi-disciplinary work. The chosen thematic topics covered a 
range of current and future work practices, incorporating exercises to bring 
out both holistic and detailed information. The first six seminars were fo-
cused on knowledge gathering with respect to the general homecare work 
processes (i.e. gaining holistic information), while the final six seminars 
analyzed the results in detail.  

Although, the themes were not necessarily held in consecutive order, the 
complete seminar series aimed to encompass the necessary knowledge of 
work situations in shared care for development of a flexible and “future-
aware” VHR. It is important to note that MdTS involved representatives 
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from all professional homecare disciplines, even though focus was on DNs, 
HHS, and GPs. 

Figure 11: Thematic seminar series performed in multi-disciplinary working groups. 

4.2.2 Application of the multi-disciplinary seminars 
The MdTS method has been applied in two different settings. First, it was 
applied in the system development phases of the action research project 
OLD@HOME (Koch, Hägglund et al. 2004). This was where the method 
was originally developed. The second setting where the MdTS method was 
applied was in the VIHO - Efficient Computer Support in Care for the Eld-
erly (Johansson and Sandblad 2006) project, although in this case only the 
holistic seminars were utilized. The VIHO project was a normative study, 
using a perspective of five years for envisioning future work practices for 
homecare. The working group in VIHO consisted of five ANs (three HHS 
and two ANs working in an elderly care centre), one homecare nurse, and 
four researchers; two HCI specialists; one expert in teamwork and organiza-
tions and one HI specialist. Focus was on the essential parts of the work 
practices in elderly homecare and on how they could be improved in the 
future. Thus, the holistic seminars (1-6) were sufficient to provide this in-
formation. The VIHO project did not seek to design new technology to sup-
port homecare, and the detailed seminars were therefore unnecessary. In 
comparison, the OLD@HOME project required the detailed seminars to 
create the necessary knowledge for an actual development of an ICT system 
supporting cooperative work. This detailed seminar work resulted in work-
ing prototypes that were based on use cases deriving from the detailed re-
quirements specifications for each user group. 



 52 

4.2.3 Findings - impact on staff  
The presented method urged staff in cooperative care to reflect upon current 
and future work situations. Working together in the seminars, personnel 
were quick to realize their own part of the entire integrated work process and 
they gradually reached an improved understanding of how their work con-
tributed to the optimized workflow.  

New insights were triggered by for example the technical workshop. 
Moreover, the new insights inspired staff to consider both information con-
tent and presentation format, combining them into innovative solutions. 

Interestingly, the thematic seminar series and the subsequent insights had 
positive results not only with respect to the design of the resulting informa-
tion system. The thematic seminars also led to changed work processes, such 
as improved documentation procedures. 

Iterative prototypes illustrating the proposed work scenarios were used as 
communication tools, and this ensured that all personnel shared a common 
picture of the new work practices, possible chain-reactions, and conse-
quences for other professions.  

While testing the prototypes, the staff also gained a clearer understanding 
of the relationships between their own documentation and that of the other 
care professionals. This provided incentives for the professionals involved to 
write notes more thoroughly, knowing that they were useful to, and read by, 
other professions. 

Using the same technique, it was also mutually agreed which information 
is, or should be, available in different work situations, and for different staff, 
and how this information should be presented in an optimal cognitive-
ergonomic way.  

Furthermore, the developed prototypes clarified the complex, integrated 
work processes and the workflow in practice. The prototypes also provided 
integrated views of information from different feeder systems. This led to 
fruitful discussions in the inter-care professional seminars as participants 
discussed the intersections in their work. Jointly planned activities were ac-
cordingly displayed in overviews. This integration provided new ways to 
feed back information and to follow up performed work. 

4.2.4 Findings - impact on development 
A fundamental principle of the MdTS method is that knowledge acquired in 
different domains and brought together improves cooperation and creates 
holistically integrated results.  

In this case, to elicit user needs the development team was assisted by HI 
specialists with a sound knowledge of work processes and other usability 
issues, here referred to as a Health Informatics and Usability (HI-U) special-
ists. The HI-U specialists played an important role, directly affecting the 



 53

final design of the product by mediating between different stakeholders and 
converting clinical and organizational needs into requirements specifications 
for system implementation (figure 12). The HI-U specialists also worked 
with the users to validate the requirements specification against the user 
needs. More specifically, this means the HI-U iteratively explored the mu-
tual impact on work environment and the proposed design and vice versa.  

 
Figure 12: Health Informatics and Usability specialists as mediators  

between clinical and technical domains. 
 

By using HI-U specialists as mediators between users and developers, the 
user needs analysis and the early development phases smoothly merged, and 
the traditional requirements specification was not necessary. Instead, users’ 
future work scenarios and prototypes were directly documented in use cases 
as technical specifications for implementation. This was a key reason why 
our industrial collaborators adopted this method. It is now being used in 
other industrial development projects. 

4.2.5 Conclusions 
This method was specifically developed for cooperative work. Application 
of the MdTS method demands working groups containing clinical domain 
experts and HI-U specialists. To develop a system that supports cooperation 
and sharing of patient information between different care professions, both 
the holistic and the detailed sections of the MdTS were needed. For other 
purposes, such as activity and information needs analyses or normative stud-
ies, application of the holistic part is sufficient.  

Nevertheless, although engagement of clinical domain experts is manda-
tory, it is not always easy to achieve. Early contracting of replacement staff 
is recommended.  

Our study demonstrated that a collaborative design method was needed to 
gain insight into the entire work process. Although user needs acquisition 
can be time-consuming, MdTS was perceived to efficiently identify in-
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context user needs, and transformed these needs directly into requirements 
specifications. This transition of user needs to a system specification was 
facilitated by iteratively refined prototypes that were validated by the users 
in parallel with development of use cases. The use case work was performed 
by the HI-U specialists as part of the system specification. Consequently, the 
method was perceived to expedite the entire ICT implementation process.  

In summary, the MdTS method was perceived to facilitate transfer of 
multiple user groups’ needs to system specification, thereby partly respond-
ing to research item 1 (in the Research Process, chapter 3). Further verifica-
tion and validation of this research item could be handled only after imple-
mentation of the prototype.  

4.2.6 Comparison with similar projects 
Until a system has been developed that can be evaluated, it is difficult to 
confirm that the method’s resultant specified demands are indeed correct. To 
confirm the specified needs, researchers usually apply the method in another 
setting of the same kind. In this case, we sought to apply the MdTS method 
in two different homecare districts, and then compared the results. In cross-
setting research, local differences may occur, but the overall results should 
be the same. When compared, the needs of the homecare participants in-
volved in the VIHO project corresponded to the general demands and the 
specific and detailed needs regarding information and communication han-
dling found in OLD@HOME (Scandurra, Hägglund et al. 2008). 

Another way to confirm the results is to compare whether the demands 
found using one method correspond to those found in similar projects, using 
other methods. Both differences in methods and differences in settings may 
affect the results, but a comparison will still indicate any major flaws in the 
results.  

I chose to investigate whether the demands we elicited, using the MdTS 
method in a specific homecare district, corresponded to demands gathered by 
other, similar, projects; Swedish homecare projects which used different 
methods and different homecare settings. 

Projects3 with similar objectives as OLD@HOME were compared and  

                               
3 The project reports are all in Swedish:  
VIHO: Johansson N, Scandurra I, Eriksson L and S. B (2005). Aspekter på det framtida arbe-
tet inom äldreomsorgen, Dept of Information Technology, Uppsala University, Available at: 
http://www.it.uu.se/research/project/viho/viho_rapport_aspekter.pdf, last visited 2007-12-05. 
MobiSams: Winge M., Johansson L-Å., Gustafsson M., Fors U., Lind-Waterworth E., Sarv-
Strömberg L., Wegner M. “Slutrapport MobiSams: Mobilt IT-stöd för samverkan i vård och 
omsorg”, Last visited 2007-12-05 and available at 
http://www.lime.ki.se/uploads/images/1176/Slutrapport_Mobisams_finalnylogo_2.pdf,  
VitaNova: http://www.his.se/upload/28929/Rapport%20relaterade%20projekt-slut.pdf 
Tillit: Den första utvärderingen: Last visited 2007-12-05 and available at: 
http://www.tillit-projektet.se/upload/document/631980139757276185.pdf 
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although original research questions, methodologies and results from the 
studied projects differed, on a general level the user needs specifications 
were broadly in accordance with the user needs in OLD@HOME. In particu-
lar, MobiSams and OLD@HOME had unintentionally validated each other’s 
methodologies. Although the research question in MobiSams (Winge, Jo-
hansson et al. 2007a; Winge, Johansson et al. 2007) looked at information 
modeling, and OLD@HOME’s research question regarded participatory and 
user centred development, both methods improved the care professionals’ 
patient care process and yielded similar detailed results with regard to needs 
and requirements. 

4.3 Specific Demands in Shared Homecare (Paper II) 
and design solutions addressing the demands 
(Paper III) 

Paper I elaborated on how to gather user needs and context requirements 
that support inter and intra-care professional work. Paper II describes the 
specific demands found when analyzing the complex work situations of 
shared homecare, in close cooperation with DNs, HHSs and GPs. In shared 
homecare, specific requirements can be attributed to mobile care. This in-
cludes, for example, ubiquitous access to information and cooperation be-
tween homecare professionals.  

Paper III describes interaction and design solutions implemented in the 
VHR. These solutions are focused on addressing the specific demands of 
shared homecare, as they are described in paper II. The MdTS method re-
sulted in scenarios for every mobile work situation and knowledge about the 
work activities to perform, today and in the future.  

Before going into details of the needs and context requirements presented 
in Paper II, as well as the suggested design solutions from Paper III, I will 
further describe the prototyping strategies used to reach these results.  

4.3.1 Prototyping 
Iterative and incremental prototyping with high end user involvement was 
used in parallel with the scenario making. In the detailed thematic seminars, 
intra and inter-care professional working groups used prototypes as a means 

                                                                                                                             
OVK.: Karlskrona kommun Landstinget Blekinge Effektiv Vårdkedja, 2005-06-17 
http://www.ltblekinge.se/download/18.9c16a31109c04a3e88000442/Effektiv_v%C3%A5rdke
dja.pdf, Last visited: 2007-12-05. 
VIBA (verksamhets- och Informationsbehovsanalys) i Broberg, H. (2006) Verksamhetsanpas-
sade IT-stöd - designteori och metod. Fil. Lic. avhandling, Linköpings Universitet 
http://www.ida.liu.se/edu/grad/theses/lic/abstract.shtml#fifa91 last visited 2007-12-09. 
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for communication and for ensuring a common picture of new work prac-
tices supported by ICT.  

Prototypes usually represent different design concepts and operate on dif-
ferent levels. Partial (horizontal or vertical) prototypes represent only a small 
part of the system, either the graphical layer or a specific function. Scenario 
prototypes are task oriented and involve a number of functions to carry out a 
scenario (figure 13). 

Figure 13: Horizontal, vertical and scenario prototypes  
(Modified from (Nielsen 1994a)) 

 
During the prototyping sessions, we used a combination of horizontal and 
scenario prototypes. The working groups first developed paper prototypes, 
consisting of design sketches of the user interface and storyboards to define 
required functionality. When digital interactive prototypes were provided, 
the scenarios could be followed in the system, and both the scenario and the 
prototyped solution were adjusted and refined. The multi-disciplinary dis-
cussions continued until an adequate level of refinement was reached. User 
feedback was thereby incorporated into the designs of the low fidelity (lo-fi) 
prototypes, and the developers understood the required functionality in the 
early stages of the design process. This functionality was later transferred to 
the high fidelity (hi-fi) prototypes via scenario descriptions and use cases. 

The final system, although being a full (hi-fi) system, is still referred to as 
a prototype, as the product is not yet ready for sale on the consumer market.  

The aim of this prototype system was two-fold, covering both methodo-
logical and socio-technical areas. The prototype’s methodological aim was 
to validate the context requirements and consequently the MdTS method 
applied to elicit those requirements. The prototype’s socio-technical aim was 
to demonstrate how ICT might enhance and improve work processes in a 
shared care context.  
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4.3.2 Results  
I will here present both the identified needs of shared homecare, and the 
suggested design solutions to meet these needs.  

The developed design solutions were tested on different hardware for dif-
ferent user groups in order to explore how to support each profession and 
their cooperating needs at the point of care (POC). A number of screen shots 
are used to visualize various design solutions. 

Sharing of information 
In order to support cooperation and coordination within a shared care team, 
it is crucial that all care professionals have access to the information they 
need in their mobile work environment, e.g. at POC. Information has to be 
integrated irrespective of organizational belonging. Sharing of information 
will improve not only information and communication flows but also affect 
the way care professionals document and deal with information.  

An example of important ‘shared information’ is the patient’s prescription 
list. Medication is prescribed by the GP, monitored by the DN but often ad-
ministered by the HHS. Thus, although the GP originally documented the 
medication, this information must be accessible to all of the personnel in-
volved in the care of the patient. Our research showed that the availability of 
this information at the POC became additionally important in cases where 
the patient, or the patient’s family, were confused about the doses of medica-
tion.  

Identifying origin of information 
When care professionals are given access to information from feeder sys-
tems other than their own, it is crucial to identify who provided the available 
information so that users can interpret it correctly. 

Color-coding was used to identify who provided the information. Infor-
mation originating from the GP was always blue, from the DN it was yellow 
and HHS’ documentation was green (figure 14, 15). 
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Figure 14: Risk factors on the PDA, an 
example of simultaneous presentation 

from different feeder systems and  
accordingly color-coded.  

 

Figure 15: To avoid cognitive infor-
mation overload; only documenta-
tion needed at POC was displayed. 

 

Profession-based presentation of information 
The kind of information needed at the POC and the optimal way of present-
ing it differs between care professions. Information from one feeder system 
should be displayed differently for different user groups. Some information 
is crucial to all care providers and can be identified as a common informa-
tion need, but inevitably each profession also has specific needs. Attention 
should be placed on how the user groups differ from each other, since they 
have similar, yet distinct needs. 

Not all information that can be made available is necessary to access for 
all healthcare professionals at POC. Information was therefore filtered to the 
needs of a specific profession and/or a specific work situation. Again, an 
example of a profession-based display was the prescription list. Specific 
information from the GP’s record was filtered and only parts that were es-
sential to the HHS were displayed in their view. This included medical in-
formation such as name of the prescribed drug, preparation, dosage and 
strength. Clarifying notes, adapted to the need of HHS, were provided by the 
DN (Figure 15). The GPs and DNs on the other hand, needed access to a 
more complete, traditional prescription list; consequently, their views were 
conventionally designed (figure 16). In short, the filtered information appli-
cation ensured that all the information required was available at the POC, to 
the personnel who required it, without creating information overload. 
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Figure 16: Conventionally designed prescription list for GPs and DNs. 

Avoiding information overload 
Giving users access to integrated information increases the risk of cognitive 
information overload. The balance between having all the necessary infor-
mation readily available whilst avoiding cognitive information overload is 
important and can be examined through iterative user testing. 

Usage of mobile devices at, or on the way to, the POC depends on com-
plete and accurate display of information to prevent misunderstandings. At-
tention and consideration must therefore be given to optimizing the user 
interface to ensure that it presents information in a format suitable for the 
individual user in a certain work situation. 

In addition to the filtering according to profession-based information ac-
cess described above, and reduction of information to include only data nec-
essary at POC, focus was also on interaction design. In the VHR interaction 
was facilitated through a logical information structure, i.e. a three level ar-
chitecture (Figure 17). Tabs were used as entry points; each tab indicated a 
specific work task and consistently contained an overview, a detailed view 
and, where applicable, a writing mode. This was identical for both platforms 
(the PDA and the tablet PC) since similar situations for the users required 
consistent sequences of actions.  

 
 
 

 
Figure 17: Logical levels consistently appearing in the VHR. 
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Supporting documentation 
When a DN was writing a new note or updating the care plan, recently added 
documentation was available in the same view. This reduced the cognitive 
load, as there was no need to remember what was written before (figure 18). 
The user was able to choose whether to display the latest note or all docu-
mentation regarding the current keyword. Such visualization also supported 
novice nurses by providing examples of how to document a certain measure.  

A similar design was made for HHS. When documenting a measure per-
formed according to the care plan, they were provided with “standard docu-
mentation” alternatives in the same view in addition to the care plan.  

 

Figure 18: Writing mode for DN to the right. Support by a selection either of 
previous notes or of current keyword is available on the left. 

Quick overview of aggregated information 
When accessing information from different care providers, there is a ten-
dency to fragment the view to show information only from one care profes-
sion at a time. However, I believe that certain services e.g. care plans and 
patient summaries containing ongoing medication, risk factors and latest 
progress notes should preferably be presented in an overview that provides 
an easily accessible and holistic view of the patient’s health. 

Risk factors, for example, were jointly presented (figure 14 and figure 19) 
to provide a holistic view of the patient’s risks. This information was consid-
ered important and was consequently easily accessible. In the DN’s and 
GP’s web applications, the risk factors were placed at the top of the screen, 
as they are crucial information. A regular staff member who knows the pa-
tient well may not need to see the risk factors all the time. Therefore, the 
users were given the option of not displaying the information, thereby being 
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able to utilize more space for other information. By clicking on the icon, the 
risk factor field was minimized (as in picture 18, where only the icon is visi-
ble next to the patient’s name at the top of the screen). 

Figure 19: Risk factors on the web, an example of simultaneous presentation of 
aggregated information, which is color-coded according to the original owners. 

 
Pre-defined compilations of keywords in specific views were also designed. 
Aggregations of the most recent notes documented under the keywords “pa-
tient status” and “patient history” in the GP’s and the DN’s views were con-
sidered a success. Aggregations of the latest documentation from all care 
professionals’ daily notes and aggregations in the integrated care plan were 
also displayed in holistic views. Keywords were easily distinguishable in 
these aggregations by the use of bold lettering (figure 20). 

Notification of new information 
When patient care is shared, a major challenge is keeping up to date with 
constantly added new documentation. A means of notifying staff that new 
documentation exists is important.  

Highlighting of unread documentation (figure 20) provided immediate 
notification of updates.  

Figure 20: The DN’s care plan: aggregated information where activities to perform 
by either HHS or DN are highlighted. 

High priority messaging 
A high priority messaging system is another requirement, to enable immedi-
ate communication to other care professionals. Such a system should be able 
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to signify high importance as well as ensure that the message is received and 
read by relevant personnel. This was not part of the VHR developed in 
OLD@HOME. 

Taking the user’s knowledge of a patient into consideration 
Even if individual views for every care professional are not implemented, it 
should at least be possible to individualize on a user group level. As an ex-
ample, regular staff usually requires a different view to temporary staff, as 
the latter have no personal knowledge of the patient. Thus, the temporary 
staff’s view should provide patient information that is more detailed. 

Work coordination and planning 
Coordination of care for chronically ill patients places large demands on the 
information processing capacity within and between the care provider or-
ganizations. Currently, paper-based care planning is usually used for allocat-
ing tasks to professionals from different disciplines. In this context, the 
teamwork (e.g. planning, performing and follow-up) could be considerably 
improved if it is coordinated and reviewed with support of (usable) ICT. 

Therefore, DN’s and HHS’ individual care plans for elderly (Figure 20), 
were designed to enhance integration of different care practices into the col-
laborative work process. There was also a demand for keeping track of 
jointly planned activities. In this design, a holistic view of the cooperative 
process was achieved and accessible at POC. The interaction structure was 
based on the logical levels (figure 17) in order to clarify the work process of 
planning and performing measures according to the care plan. Compared to 
the previous paper-based care plan, which was not available at POC, this 
integrated POC care plan also worked as a reminder to perform and evaluate 
measures, thereby improving the entire work process and the care provided. 

4.3.3 Conclusions 
I assumed the developed MdTS would result in a description of agreed sys-
tem context requirements (research item 2, in the Research Process, chapter 
3) 

For the future development of a system supporting multiple users collabo-
rating in a complex work environment, it was important that all users agreed 
on the purposes and objectives regarding the development of the system. 
They also needed to agree on which of the users’ needs and context require-
ments were to be supported by the ICT system. 

The results emanating from the MdTS method included not only the indi-
vidual needs from each profession. More importantly, vital information in 
the points of intersection between different care professions was elicited and 
a holistic view of the entire care process was obtained. This made it possible 
to agree on the description of the system requirements, particularly those 
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requirements relevant to all professions. Some of the specific demands re-
quired from all homecare professionals were: 

- an easy accessible and holistic view of the patient’s health,  
- notification of new information and  
- high priority messaging between the professionals.  

 
The list of specific demands presented in paper II is a good starting point for 
the development of any ICT system with shared information in integrated 
care. Some of the demands described above are not specific to shared home-
care but important to other areas of primary and secondary care. Inevitably, 
the ability to quickly and easily access relevant patient information at the 
POC, the flexibility to configure the presentation to one’s personal prefer-
ences and the ability to quickly and reliably deliver messages to other team 
members is of importance and relevance to all healthcare professionals. 

However, the optimal way of presenting this information differed be-
tween the care professions in the study. The demands often seemed to be 
identical or similar, but when analyzed in detail they differed distinctly. Both 
profession-based and context de-
pendent interfaces were therefore 
required.  

Validations of the needs and veri-
fications of the system requirements 
were performed to examine whether 
the MdTS method facilitated the 
transfer of multiple user groups’ 
needs to system specification (re-
search item 1 in the Research Proc-
ess, chapter 3). 

In summary, the developed system 
showed that sharing of patient infor-
mation and documentation as well as 
communication at the POC was fea-
sible (system verification). When the 
demands were validated by the users, 
they further demonstrated that appro-
priate ICT for shared homecare assist 
care professionals in better under-
standing of the specific work of their 
colleagues (figure 21). 

A tool that does not take these 
demands into consideration risks creating confusion and an increased cogni-
tive load for users, instead of producing increased cooperation within the 
work team and in the end a higher quality care. 

Figure 21: Cooperation in shared homecare. 
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Only with deliberate attention to the context, we can improve the ways in 
which ICT contributes to the efficiency and effectiveness of health-care pro-
fessionals. Consequently, these design solutions helped to validate use of 
mobile devices in homecare. Simultaneously the requirements specification 
was verified as the prototype corresponded to the specific demands as posed 
by the personnel in shared homecare. Research item 2, the description of the 
agreed (system) context requirements was accordingly validated, considered 
fulfilled and agreed on when the users tested the prototypes. 

4.4 Usability evaluations (Paper IV and Paper V) 
One of the advantages of applied research is that it is goal oriented and 
(typically) results in a tangible product, which can be evaluated. The MdTS 
method contained a validating and verifying process, which was used to test 
if, and to what extent, the system meets its goals. In this process, all stake-
holders involved repeatedly evaluated the system against initial objectives, 
needs and requirements. When the system was deployed, the VIHO working 
group validated the method and verified the results from the thematic semi-
nars. Some VIHO participants also tested the prototypes. Moreover, qualita-
tive evaluations based on patient and staff experiences of the prototypes have 
also been performed at the OLD@HOME test site. To date not all the results 
from these continuous evaluations have been published. 

Iterative testing was further conducted midway through the development 
cycle and sought to provide iterative feedback on the evolving design of the 
systems prototypes (Kushniruk and Patel 2004).  

The heuristic evaluation presented in paper IV was performed prior to 
testing in a real user environment. The usability lab evaluation was per-
formed after the system was actually tested in the real environment. This 
usability lab evaluation involved personnel from another homecare district 
who were unfamiliar with the system. 

4.4.1 The Heuristic Evaluation (Paper IV) 
Paper IV describes a formative assessment of the full system version of the 
prototype, with focus on the presentation of integrated information to sup-
port cooperative work. Emphasis was on the user interface, but the conven-
tional evaluation method (as explained by (Nielsen 1994)) was extended to 
include the potential work process of the intended professionals. This was 
achieved by applying a “potential user analysis”.  

Potential user analysis 
In user centred development, it is crucial to find out who the users are, and 
their characteristics. Both real and potential users must be identified. In our 
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study, a context of use questionnaire was used (Maguire October 2001) to 
capture potential users’ tasks, motives and goals as well as their domain, 
their tools, and their differing work situations (figure 22).  

In this evaluation, the potential user groups were analysed by so-called 
double experts; that is informaticians with experience from healthcare.  

 

 
Figure 22: Properties of a user analysis adapted from (Fischer and Mandl, 1990). 

 
Two categories of district nurses were identified as potential users and given 
special consideration during the heuristic walkthrough of the web applica-
tion. Both groups had extensive domain knowledge and knowledge about the 
patients belonging to their district. One group consisted of experienced, fre-
quent users of the system, whilst the other group contained novice users, 
who were not particularly skilled in computer technology. 

Heuristic inspection results 
The evaluation included a comprehensive description of the problem, details 
of the place of occurrence, the heuristics violated, specific user considera-
tions and severity ratings.  

The evaluators categorized 58 heuristic violations for 44 identified usabil-
ity problems, originating from ten heuristics (Nielsen 1994). As a single 
usability problem can be a violation of multiple heuristics, the number of 
heuristic violations is higher than the number of identified usability prob-
lems. The nature of the usability violations was analysed. Figure 23 illus-
trates the categorisation of identified heuristic violations and their frequency 
(n=58). 
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Figure 23: Frequency of heuristic violations by category. 
 

Among the ten heuristics used, “Consistency and Standards” and “Flexibility 
and efficiency of use” were the most frequently violated heuristics and ac-
counted for 46 percent of all the identified violations. The problems identi-
fied were further classified according to the kind of users predicted to un-
dergo the violation. With respect to “Consistency and Standards”, the major-
ity of the violations would probably disturb both novice and experienced 
users. This heuristic was also predicted to create the single largest potential 
usability problem for novice users.  

For each heuristic, an average of the severity ratings was calculated. 
Based on the scale of 1 (cosmetic) to 4 (catastrophic) the average severity 
ratings of all heuristic violations identified in the prototype was 1.78.  

The “Flexibility and efficiency of use” was categorized as less frequent to 
novice users, but 10 of 13 violations (77 percent) were considered to have 
potential negative impact on experienced users. The most severe violations 
were identified in “Visibility of system status”, with an average on 2.67 (3: 
major usability problem = important to redesign). 
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Figure 24: Heuristic violations rated by severity/user. 
 

Figure 24 illustrates severity ratings for each usability violation (n=58) and 
their potential effect on novice and experienced users individually or com-
bined. The relatively low number (11 of 58, 19 percent) of major usability 
problems identified at the time of the evaluation reflects the fact that user 
centred design was employed during system development. Iterative prototyp-
ing and evaluations performed in the initial design of the software are be-
lieved to have had a particularly strong impact on the usability of the final 
prototype. 

4.4.2 Conclusion 
Use of Heuristic Evaluations in combination with user analysis during sys-
tem development of HIS provided results adjusted to the future users of the 
system. This evaluated application was used by district nurses and the results 
of the “potential user analysis” were given special consideration during the 
heuristic walkthrough.  

All of the violations that were rated as major (major = 11 of 58 violations, 
19%) would create a potential problem for novice users and should be given 
high priority in the redesign. Examples of often violated heuristics were 
“Consistency and Standards” and “Visibility of system status”. Other prob-
lems were identified to create potential negative impact on experienced us-
ers, e.g. “Flexibility and efficiency of use”. Those were mainly rated as mi-
nor problems.  

The adding of a potential user analysis to the conventional heuristic 
evaluation was new. It was considered an efficient method to identify poten-
tial usability problems in shared homecare where heterogeneous user groups 
are common.  

The reported usability problems corresponded to the assumption made in 
research item 3 (in the Research Process, chapter 3): a low degree of usabil-
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ity problems. In total, relatively few problems were detected (n=44), but 
more importantly, in the severity ratings, none of them was categorized as 
catastrophic; the majority consisted of cosmetic or minor problems. Few of 
the potential usability problems detected (11 violations counted in 7 prob-
lems) were imperative to adjust. 

4.4.3 The usability lab study (Paper V) 
One of my research assumptions was that the developed VHR could be 
transferred to a different homecare setting, and that novice users such as 
substitutes or new recruits, would be able to use the system with limited 
introduction and/or education.  

The purpose of this study was therefore to investigate the usability of the 
VHR system when used by specific users in a specific context. In this case 
specific users were identified as first-time users from a home help service 
(HHS) group and the specific context was when newly introduced to the 
system (Dumas 1999). More specifically, the purpose of the usability lab 
study was: 

- To evaluate the effectiveness for relevant and frequent tasks for the 
participants (HHS personnel) when performing their daily work,  

- Where effectiveness was low, identify potential usability problems, 
to improve the design and,  

- To obtain subjective user satisfaction measures of the VHR. 
To reflect a realistic situation in homecare, specific test profiles were identi-
fied, and the participants were asked to perform a series of tasks related to 
their daily work. Eight participants were recruited to test the VHR on a 
handheld device, a PDA. They came from a homecare district different from 
where the VHR was developed. The participants were all experienced home-
care staff, and according to the test profile of first-time users, they had no 
prior knowledge of the patient or the system, except for a limited period of 
education.  

Their introduction to the system was similar to the one a substitute in a 
homecare district would undergo. Usually, an introduction to homecare work 
consists of two days of apprenticeship where specific tools like an ICT sys-
tem could occupy approximately two hours. The education was given by 
experienced users from the homecare team of the VHR test site.  

The day a new recruit starts working, a colleague gives a short demonstra-
tion of how to handle the ICT tool. Thus, to mirror this situation, the partici-
pant received a similar system walk-through from one of the test managers 
prior to the test.  

Each participant test was recorded in several ways. Interaction on the 
PDA screen was digitally recorded as well as the physical interactions when 
the participant was working with the PDA (figure 25). 
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Figure 25: Participant in the test room, test coordinator in the observation room. 

 
This study explored how effective a new mobile healthcare application was 
for experienced homecare staff based on their performance of daily activi-
ties. The activities were grouped in test tasks (table 1) according to goals in 
daily homecare work: (I) HHS need to be able to find practical information, 
(II) HHS need to be able to find health-related information, (III) HHS need 
to be able to document new information. 

 
Table 1: Task scenarios covering each goal  

Goal Task Task scenario 
I 1 You have never visited Werner Wikman before so you have to 

find his address. 
II 2 What is the latest thing written in the daily notes? 
II 3 You have never visited Werner Wikman before, so you do not 

know much about him. You want to find out if he has any special 
health problems. Is he allergic to anything? 

II 4 When you arrive at Werner’s home, he persists that he should 
have his house cleaned today, Thursday. You get confused, since 
no one has mentioned this to you earlier. Therefore, you look up 
information about Werner’s services in the care contract.  

II 5 Find out what goals Werner has described in his care plan. 
III 6  Now you are finished at Werner’s home and you need to docu-

ment the performed measures according to the care plan of the 
HHS. Use the fastest way to document that Werner got out of 
bed in time this morning.  

III 7 You should also document that Werner had a shower today, but 
he did not want to wash his hair. 

II 8  Now you wish to find your last note in the list of daily notes.  
N 9 Arne Andersson has triggered his safety alarm, so you quickly 

head for his home. On the way, you change patient in the VHR. 
Open Arne Andersson’s file by clicking on his name in the name 
list.  

I 10 At Arne’s home, you understand that he has fallen and hurt his 
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hip. He is in pain and you want to contact the district nurse who 
is responsible for Arne. Who is the responsible nurse? What is 
her phone number?  

III 11 When you finished talking to the nurse, you have agreed on 
sending Arne to the hospital. When everything has settled you 
write a note about the alarm and the actions you have taken. 

N 12 You are on your way to Stig Larsson to help him take his (pre-
scribed) medications. Open Stig’s file in the VHR. 

II 13 Find Stig Larsson’s list of prescriptions (prescribed medica-
tions). 

II 14 Find out when the medicine Seloken Zok should be taken. 
 

Usability lab results and analysis 
In this tentative study, participants were not randomly selected from the in-
tended user population. Thus, using statistical procedures to estimate popula-
tion characteristics in terms of the effectiveness of the VHR was not mean-
ingful. However, great care was taken to recruit participants that were realis-
tically representative of the intended system users. Therefore, there is some 
ground to claim that the results generated are important indicators of possi-
ble problems with the effectiveness of the system. 

The analysis was based on the main activity goals of homecare and fo-
cused on system usability factors such as effectiveness and user satisfaction. 
Since assessment of time was an important factor in this study, task effec-
tiveness was defined by the usual time taken by an expert user to complete 
the task. The expert user task-time was multiplied by three and this total 
became the maximum time allowed for the novice users to complete the task.  

Figure 26: Task effectiveness (failure and completion) grouped according to dif-
ferent work activities; finding practical information, finding health-related 

 information, documentation of new information and navigational issues. 
(Due to an unexpected task flow, task 7, 8, 11 measure only 7 participants.) 
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Regarding Effectiveness 
Seven of 14 tasks were completed without failure by all participants (figure 
26). Of the remaining seven tasks, 20 failures in 109 trials (18.35 percent) 
were noted.  

The main problems were caused when documenting new information 
(goal III) in three specific tasks (10 failures in 22 trials). One task (task 6) 
was extremely problematic. Only one participant succeeded in completing 
the task, three participants responded incorrectly according to the test plan 
and four participants failed due to the time constraint (>180 seconds). An-
other task (task 7) caused problems for three of seven participants. Two of 
these failures were a result of erroneous answers. These tasks were obvi-
ously considered “not effective”, and a new design for the documenting 
mode was prepared. 

Finding health-related information (goal I) was performed in seven tasks 
and six failures in 55 trials (10.91 percent) were noted. Four failures in 16 
trials of two tasks relating to finding practical information (goal II) were 
also noted. 

A task was considered effective when six of eight participants completed 
the task. Three tasks (of 9) regarding finding information (tasks 10, 4, 8) 
were considered not effective and need further exploration. 

Regarding potential usability problems 
Task completion time was different for different tasks. Mean times of tasks 
that related to writing new information were approximately two minutes, 
while mean times of tasks relating to health-related information searching 
were between 20 and 40 seconds. A majority of the participants completed 
six of the tasks regarding finding information in less than 30 seconds. This 
was as quick as the expert users. 

Where the participants deviated from the pre-defined most direct route in 
achieving the task goal, we noted a potential usability problem and analyzed 
why the participant was unproductive. Methodological framework for the 
analysis of potential usability problems was Nielsen’s ten usability heuristics 
(Nielsen 1994). The problems found violated a number of the heuristic rules 
including “match between system and real world”, “consistency and stan-
dards”, and “error prevention”. The identified potential usability problems 
need to be adjusted to prevent users from committing those mistakes in daily 
work. 

Regarding user satisfaction 
To triangulate the results from the measurements, the post-test questionnaire 
(table 2) also captured opinions regarding the homecare goals and their ful-
fillment. This included analysis of how easily users found practical or 
health-related information in the system, and how easily they documented 
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new notes. By adding values to the 5-point Likert scale (higher scores corre-
spond to a more desirable state) group median values (GMV) could be calcu-
lated in order to summarize the subjective opinions in a quantitative and 
objective analysis. 

 
Table 2: Statements used in a Likert User Satisfaction Questionnaire 

User satisfaction questionnaire: Opinions of the VHR and the tool. 
Regarding today’s short demonstration: 
1. Today’s demonstration covered my needs to be able to perform this test. 
2. A demonstration is important before I start using this tool in homecare. 
Experiences of the ICT tool: 
3. It took a long time to find practical information about the patient. 
    Example: Where does Werner live? 
4. It took a long time to find health-related information. 
    Example: When does Stig Larsson take Seloken Zoc? 
5. It took a long time to document new information.  
    Example: Document that Werner got out of bed in time this morning 
6. I experience that technical tools can enhance my work. 
Regarding finding/understanding information: 
7. Following menus and tabs I easily found what I needed in the application. 
8. The tabs were easy to understand. 

9. I understood that the arrows to the right meant that there were more tabs to find.  
10. The icons (examples: Warning and Who is logged on) in the menu were easy to 
find. 
Regarding the over all impression of this tool: 
11. It was easy to enter new information. 
12. It was easy to learn the new system. 
13. My work would be enhanced if I had this kind of tool. 
 
The participants rated the perceived time to find health-related information 
as shorter than to find practical information. These opinions were in line 
with the usability measurements. 

“Following menus and tabs, I easily found what I needed in the applica-
tion” [GMV=3] was contrasted by the responses to the statement “The tabs 
were easy to understand” [GMV=4]. I interpreted this, triangulated with the 
additional comments from the users, as the participants preferred working 
with the tabs. On the other hand, icons on the menu seemed to be easy to 
understand [GMV=4]. Responses to system navigation components (menus, 
tabs, icons and arrows) varied from a GMV of 3 to 5, resulting in an overall 
positive rating of the user interface and its navigation. 
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The overall impression of the tool was positive and the system was (sub-
jectively judged) to be easy to learn [GMVs=4]. The statement on entering 
new information assessed whether the tool (the PDA application and the 
stylus) was adequate for novice users. It resulted in a GMV of 4, which co-
incides with the observations made regarding the participants typing speed.  

The last set of statements revealed changed opinions regarding use of ICT 
tools to enhance the homecare work. The pre-test questionnaire (after the 
education but before the test) showed a [GMV=4] on the statement I experi-
ence that technical tools can enhance my work. After testing the VHR the 
same statement now increased its GMV one point [GMV=5]. The statement 
my work would be enhanced if I had this kind of tool received an equally 
high GMV [5]. 

The participants’ experiences of the VHR in the laboratory setting can be 
summarized as it was not perceived to take a long time to find information in 
the system. However, visualization of how to navigate and find practical 
information need to be improved. Participants also perceived that writing 
new information took neither a long time, nor a short time. Consequently, we 
have noted that there is scope for improvement in this area. 

4.4.4 Conclusion 
As we can note, usability evaluations, especially in the usability lab, are not 
only research experiments. They can be performed to test hypothesis and 
support theories; they can also be used to refine user interfaces rapidly. 
Shneiderman (Shneiderman 1998) (page 128) explains: “Both strategies use 
a carefully prepared set of tasks, but usability tests have fewer subjects, and 
the outcome is a report with recommended changes, as opposed to validation 
or rejection of hypotheses.” The outcome of this assessment was mainly 
intended to establish the foundation for further work on the development 
project. Therefore we could perform the test with relatively few participants 
(n=8). 

The objective was to evaluate the effectiveness of the VHR for relevant 
and frequent tasks for new homecare personnel. Specifically, I tried to find 
out whether new homecare staff was able to use the system with a limited 
amount of introduction (research item 4 in the Research Process, chapter 3).  

The results of this study were:  
(1) The discovery of potential usability problems that should be elimi-

nated before the system is used routinely,  
(2a) Contextual differences, such as terminology use and documentation 

practices also affected the test results. Consequently,  
(2b) If left without consideration, these issues could consequently hamper 

the work of a different homecare district, should the VHR be implemented in 
that region.  
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(3) The analysis also revealed that the participants were overall satisfied 
with the application. 

Despite this study, it is clear that further investigation in a full-scale us-
ability test is needed to elucidate the effectiveness failures and potential us-
ability problems with respect to a larger population. In addition, observation 
studies have to be performed to capture contextual differences in other 
homecare districts where the system is to be implemented. 
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5 Discussion and conclusions 

Nothing is more dangerous than an idea  
when it is the only one we have.  

Emile Auguste Chartier, (1868-1951) 

5.1 Bridging the gap 
There is a lack of usable ICT systems in healthcare, especially when it 
comes to information systems for cooperative care (Koch 2006). It has also 
been recognised that one of the key problems in this context is the knowl-
edge and communication gap between users and developers. Healthcare pro-
fessionals are often unaware of the possibilities of technology and system 
developers are not knowledgeable enough when it comes to the specific 
needs of healthcare users. This problem is augmented in cooperative care, as 
different categories of healthcare professionals have different needs, all of 
which need to be incorporated into the ICT system.  

The work described in this thesis aims at finding ways to combine meth-
ods and knowledge from two different research disciplines, health informat-
ics (HI) and human-computer interaction (HCI) to develop usable and work 
process-oriented systems for cooperative care. In this chapter, I will discuss 
my research objectives in relation to:  

- the research methods used, and 
- my research results (MdTS method, design solutions, usability 

evaluations). 

5.1.1 Methodological discussions 
My goal within this action research project has been to examine whether the 
needs and context requirements defined by the users, were interpreted and 
transferred correctly to the development process.  

The main contribution of this research was the process involved in devel-
oping and validating our results. Compared to many other studies, we actu-
ally developed a system, directly applying the proposed methods in shared 
homecare. The stepwise process of verifying the results after each step, from 
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user needs elicitation to triangulated usability evaluations, was a way to con-
trol the development process further. 

When new methods are applied, they reveal situations where new prob-
lems may arise. An important step in comprehensive research is to investi-
gate further or follow-up on these new issues. Moreover, it is then important 
that the findings of the further research are also disseminated. This process 
allows the field of research to move forward. In OLD@HOME, the daily 
notes case provides a good example of an evolving new problem, and how 
our research was adapted to meet this new demand. When the staff discussed 
daily notes, they were visioning how they interchanged the “perfect daily 
note” from different professions. Later, when they started to actually share 
their daily notes, they discovered that their actual documentation procedures 
needed to improve in order for other professions to understand what was 
written. To respond to this new demand, a student from caring sciences was 
engaged to compare daily notes before and after system implementation.  

Further, when the system was deployed in a real homecare setting, as-
sessments of how users actually interacted with integrated health information 
provided useful insights for future design (and/or re-design) of ICT systems. 
This understanding was beneficial for future homecare applications, as well 
as for other (healthcare) domains where work is intricately integrated be-
tween different professions. 

5.1.2 Discussion of the MdTS method 
As an initial phase of the user centred design process, the MdTS method was 
developed to answer the question: How to elicit user needs and context re-
quirements that support inter- and intra professional work? 

The answers to this question are thoroughly discussed in this thesis, in the 
sections which correspond to the findings of paper I. In short, participatory 
design was used in inter-professional seminars to inspire the users to im-
prove their own conditions of work. The development of a new cooperative 
ICT tool will ultimately alter how the actual work is performed. Thus, the 
users should be involved in the process, and in this way be given the oppor-
tunity to shape how their own work is altered. Development of the new ICT 
system in tandem with new work processes gives two-folded results. As new 
work processes are developed, support from the users improves the new ICT 
system, which mutually increases the usability, effectiveness and work inte-
gration of the new ICT system and the work practice. 

Communication between the professions involved in the development 
process, developers and care professionals, is extremely important in order 
to identify exactly how, when and where ICT can support work practices. 
However, different professions use different languages and the complexity 
of work practices or the constraints in technology are difficult to explain and 
to mutually understand. Therefore, I advocate the role of HI-U specialists 
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with bridging skills from both domains. The HI-U role assists in communi-
cation, promotes users and usability while maintaining an understanding of 
the limitations and potential possibilities of the technology on hand. More 
specifically, the HI-U specialist iteratively explores how work environments 
can affect the use and reliability of the proposed design and vice versa. In 
order to elicit the multiple users’ needs in natural language, and transform 
them into system requirements in the form of use cases, a structured method 
such as MdTS is mandatory. 

Although I propose a process for improved system development for 
shared homecare, at this stage, it is impossible to evaluate whether the user 
centred design process we applied is better or faster than other development 
processes. We do not have sufficient resources to develop a multitude of 
systems for home healthcare according to different methodologies, only to 
compare the development processes. Moreover, this was not the question 
which this thesis set out to answer. As a result of this, at this stage, it is not 
possible to conclusively prove whether factors, such as time spent in our 
development process was less than in conventional system development 
methods. Regarding the time expenditure, however, experienced project 
members participating in this action research project perceived time spent as 
less or equal to other “standard” development projects. They argued that the 
longer amount of time taken to thoroughly elicit user needs and requirements 
was made up for when the system implementation process was initiated. 
That is, due to the early start of iterative prototyping, at this stage there was 
immediate transition of requirements and fewer coding errors.  

5.1.3 Discussion of the design solutions 
Prior to design of mobile applications in homecare, the question: “What are 
the specific and new demands in shared homecare?” requires an answer. 
Paper II provides the specification of demands elicited during the MdTS, 
and paper III presents the design solutions. 

This is an important study since mobility of people and their technologies 
have not been investigated in much detail within the field of computer sup-
ported cooperative work (CSCW) (Weilenmann 2003). Use of mobile de-
vices has mostly been adopted into work within one specific profession (Luff 
and Heath 1998). Thus, design solutions for mobile applications supporting 
inter-professional work (paper III) led to another question: How can design 
solutions be adapted to different user groups? Each solution was carefully 
designed to support both the individual work performed by each profession 
and to strengthen the collaborative parts. The resultant design was an ICT 
tool that allowed for different views of the system, applied on different de-
vices for the variety of professions. 

As this thesis is concerned with the design for adaptation of ICT systems 
into work practices, system usability is of utmost importance. Therefore, the 
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developed systems emanating from the MdTS method needed to be thor-
oughly evaluated.  

5.1.4 Discussion of the usability evaluations 
The applied evaluation methods (in paper IV and V) intended to approach 
validation of the user centred design process by verifying the new ICT sys-
tem (paper III), based on the requirements specification (paper II) identified 
using the MdTS method (paper I). 

My research question “How can we combine methods and knowledge 
from HCI and HI in order to develop usable and work process-oriented sys-
tems for homecare?” was therefore partly answered by the development of 
the MdTS method supporting the user centred design process.  

To only develop a method is however not sufficient. A method requires 
validation. The research question was therefore refined to include a compari-
son with conventional system development methods. Again, this is not pos-
sible to fully answer. Nevertheless, my research has started the process of 
testing this assumption and some answers have been brought forth.  

According to my experience and understanding, a system, iteratively veri-
fied against the requirements and validated by the users during development, 
should already be usable and contain information and interaction designs 
that actually support work. However, these tests mainly control whether the 
goals were reached (verification), not whether they were the right goals. By 
applying usability evaluations, validation of the right goals was further ap-
proved.  

The combination of one analytical evaluation, the Heuristic inspection 
(paper IV), and one empirical evaluation, the usability laboratory study (pa-
per V) was fruitful. When used together they produce more valid results than 
either evaluation used alone (Fu, Salvendy et al. 2002; Lathan, Sebrechts et 
al. 1999; Law and Hvannberg 2002).  

In this case, both evaluations were designed as constructive assessments 
and consequently designed to focus on finding potential usability problems 
during development. However, each evaluation method also contributed 
information on how the system was perceived.  

Great care was taken to recruit participants to the tests that were, in all 
important aspects, representative of the intended users of the system. Three 
of the six inspectors who assessed the VHR view for nurses (paper IV) had 
extensive experience from nursing care. All eight participants that performed 
the usability lab test were HHS personnel, assessing the HHS part of the 
VHR. Therefore, there is some ground to claim that the results generated can 
be regarded as important indicators of both the expected benefit and of pos-
sible problems with the system for the intended users when used in routine 
daily work.  
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The evaluations are different in their characteristics. The inspectors pro-
vided unstructured comments in the evaluation report, whereas the users 
filled in a user satisfaction questionnaire with predefined choices and were 
briefly interviewed after the test.  

Where applicable, the results were triangulated to answer questions re-
garding how integrated health information supported shared homecare work 
and how design solutions were adapted to mobile situations for different user 
groups. Information gathered from multiple healthcare systems was dis-
played in different views supporting each care profession involved in the 
cooperative work at stake. Sometimes information from different feeder 
systems was integrated in the same screen (c.f. paper III).  

Another question supporting the research objectives, and finding its an-
swers in the evaluations (c.f. paper IV and paper V), was how can this inte-
grated information support cooperation and coordination of work for differ-
ent professions in a shared care team? Apart from potential usability prob-
lems and proposals to improve the design, the heuristic evaluation only pro-
vided some information to correlate with the user satisfaction questionnaire. 
Both evaluations commended color coding, making it possible to identify 
which profession supplied the information. The color consistency throughout 
the system was also mentioned. It was perceived to prevent misunderstand-
ings in reading and interpreting information in the system.  

The use of tabs as holders of information was overall positive. The in-
spectors commented that the system was easy to navigate without being 
forced to go back if a wrong itinerary was chosen. Moreover, while using the 
system, the tabs allowed users to feel in control. 

The virtual care plan was considered, by the inspectors (paper IV), to be 
one of the best design solutions, whereas the HHS team (paper V) did not 
favour that design particularly. The participants in the usability lab were 
unaccustomed to using a care plan and therefore had trouble grasping the full 
meaning of this concept. On the other hand, they found the prescription list, 
provided by the GP with additional notes from the DN to be a very valuable 
tool.  

A general problem in the design of usable interfaces concerns how a large 
and complex information structure can be visualised and controlled effi-
ciently on a relatively small screen. The design solutions on the PDA illus-
trate that work-situation dependant views are effective also on small screens. 
Novice users were, for example, almost equally fast as expert users in find-
ing information.  

Analyzing the heuristic evaluation, I interpret an absence of catastrophic 
usability problems, and a relatively low level of major problems to be re-
garded as fulfilling the requirements and consequently a step forward in 
validation of the MdTS method.  

Regarding occurrence of severe violations, the results in this study are in 
line with other heuristic evaluations conducted on medical applications or 
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devices (Graham, Kubose et al. 2004; Tang, Zhang et al. 2006; Zhang, John-
son et al. 2003) (Allen, Patel et al. 2005; Lathan, Sebrechts et al. 1999). The 
persistence of certain violations (“consistency and standards”, “flexibility 
and efficiency of use” and “visibility of system status”) indicates that those 
heuristics are difficult to design for and that development of ICT in health-
care ought to consider these usability design principles more carefully. How-
ever, in the present evaluations few violations were considered severe. 

Analysis of the user satisfaction questionnaires revealed that the partici-
pants’ opinions regarding use of ICT tools to enhance the homecare work 
changed after using the PDA in the test. The same statement increased its 
group median value of one point, from four in the pre-test questionnaire to 
five after the test (group mean value 3.75 to 4.625). (c.f. paper V). The 
statement regarding my work would be enhanced if I had this kind of tool 
received an equally high group median value, five (group mean 
value=4.625). The test participants were overall satisfied with the tool and 
the application as such.  

Since daily use of the VHR in the homecare district where the system was 
tested worked seamlessly, the prototypes appear to be usable and I will con-
tinue to evaluate the MdTS method and its results. Ultimately, knowledge of 
how well or how poorly designed a user interface actually is, cannot be 
widely known until it is in daily operation in real care settings (Graham, 
Kubose et al. 2004). Although at this stage the ICT tool (and the develop-
ment method) appears to be highly successfully, I consider that only after 
some years of routine work, the efficiency goals in the OLD@HOME project 
can be assessed.  

For estimations of transferability and potential generalizability, further 
evaluations of the implemented designs are needed.  

5.1.5 Conclusions 
An overall positive impression was gained from the results from the usability 
evaluations, in conjunction with qualitative analyses from interviews after 
the users had worked with this application. However, the results also indicate 
that it is difficult to transfer the results from one healthcare setting to another 
due to differences in operational routines. This further sustains the value of 
participatory design; each work practice needs to define its own problems 
and solutions in order to help develop usable and work process-oriented ICT 
support.  

Thus, in this study, the information needed at point of care was available 
to the users and presented in an understandable manner. Consequently, the 
MdTS method succeeded in elicitation of the correct user needs and in trans-
ferring the correct requirements specifications to the system developers. 
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6 Contributions 

In creating tools we are designing new conversations and connections. 
(Winograd and Flores 1986) 

6.1 Relevance to research 
The community of people who are actively applying usability in develop-
ment of ICT systems is expanding, and this phenomenon is also seen in 
healthcare. The design of usable healthcare ICT systems requires interdisci-
plinary approaches, bringing people together from different healthcare pro-
fessions, from different technical specialities and from different social and 
cultural contexts. To exploit these diverse competences in an optimal way, 
we need structured methods for cooperative design. In this context, my PhD 
thesis contributes with a structured method for the early phases of a user 
centred design process. The method was validated by evaluating the usability 
of a resultant, newly developed homecare ICT system. 

Inspired by Prof. Alistair Sutcliffe at the doctoral consortium of Interact 
2005, I consider that one’s research should be explainable in one sentence:  
 

“My PhD will improve the work environment for homecare pro-
fessionals by providing methods and tools to develop ICT support 
systems for daily homecare activities, and at this stage I can partly 
prove this through assessments performed using a usability in-
spection method and a usability lab test where the intended users 
tested the developed homecare ICT system.” 
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6.2 Contributions to the non-academic world 
Action research has a direct impact on the study setting. Regarding the case 
study forming the foundation for this thesis, the OLD@HOME project, the 
impact was manifold. The impact of the project on different staff categories, 
patients and relatives, industry and healthcare organisation are described 
more in detail in the final project report (Koch, Hägglund et al. 2005). How-
ever, I would like to emphasize a few factors of relevance that are directly 
related to the MdTS method presented in this thesis. These reflections are 
based on own experiences and qualitative studies, performed during and 
after the action project OLD@HOME. 

1. Results from the MdTS were directly documented in use cases as 
technical specifications for implementation, which was perceived to 
expedite the entire ICT implementation process. As the method was 
also perceived to identify in-context user needs efficiently, and trans-
formed these needs directly into requirements specifications, our in-
dustrial collaborators later on adopted this method. It is now being 
used in other industrial development projects. 

2. The healthcare staff involved in the project not only perceived the re-
sulting prototypes as useful and supportive working tools, they also 
gained improved insight in their own and their colleagues work. The 
inter-professional work resulted in an improved mutual understanding 
of the needs of all involved staff. More specifically, staff better under-
stood how their own work should be performed in order to support 
continuity of care for the patient. 
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3. For the staff, participation in the MdTS brought many new experi-
ences. They analysed their work practice, discussed advantages and 
disadvantages of different solutions, and worked with researchers and 
other healthcare professionals in a situation outside of their daily 
homecare work. Many stated that they underwent positive personal 
development and became quite positive about changes in their work.  

Finally, I hope that this thesis creates an understanding of what usability is 
and which usability methods are suitable in the development process, for 
evaluation, and when health information systems are purchased. 

6.3 Lessons learned 
To support inter-organizational communication and cooperation in homecare 
by means of ICT is difficult. Are we doing the right things in the right way? 
System developers approaching users in a new domain often experience 
initial difficulties when trying to understand what actually happens at work. 
Their knowledge of HCI is often limited, as is the time schedule for devel-
opment. The start-up phase for ICT projects in healthcare is in great need of 
further support, thus use of the MdTS method is one possible way.  

We approached the problem from a usability perspective without neglect-
ing the technical approach needed to develop robust systems. Strengths from 
both architecture driven and usability driven approaches have been com-
bined (Moström, Hägglund et al. 2006).  

However, even if the resulting ICT system is accepted by the users, it is in 
no way a guarantee for its permanent implementation in daily practice. To 
guarantee deployment of ICT systems for cooperative care, collaboration 
must increase and goals and routines for inter-organizational cooperation 
need to be set-up. This includes collaboration among managers, at strategic 
and tactical levels, as well as collaboration among staff at the operational 
level. 
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7 Future Work 

The questions we do not yet even have the wit to ask will be a 
growing preoccupation of science in the next 50 years. 

Sir John Maddox, 1999 
 

Focus of this thesis was methods for development and evaluation of health 
information systems for shared homecare. Yet the work does not stop here. I 
will continue to build usability into integrated health applications. Plans for 
future work include:  

 
- Visualization design for shared and aggregated health information 
- Further evaluations to explore effectiveness, efficiency and user sat-

isfaction of the VHR and other health information systems.  
 
Detailed descriptions of the methods used and evaluation processes during 
implementation and deployment of the VHR are of interest for both HCI and 
HI research. How the design of future work practices shapes the results in a 
real setting would also be very interesting to explore and evaluate. 

7.1 Visualization Design in Shared Care 
When focusing on the specific demands of shared care, visualization and 
interaction design enhances the understanding of cooperating professionals’ 
need for information. Thereby different care practices receive visualized 
support in integrating their work into a collaborative work process.  

Many specific design solutions are already implemented in the integrated 
VHR supporting cooperation and coordination in shared homecare for the 
elderly. User interfaces were adapted to different user groups with similar 
yet distinct needs and the solutions were modified both for stationary and 
mobile work. In addition, I began exploring user interfaces for elderly pa-
tient and their relatives. I would like to continue working on context-
dependent visualization methods for integrated care by comparing solutions 
for different users. 
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7.2 Usability evaluations 
In the field of HI, issues of usability have come to the fore. It is becoming 
increasingly clear that the ultimate acceptance or rejection of systems such 
as computerized patient records depend to a large extent on their usability 
(Kushniruk, Patel et al. 1997). Despite this, not many usability tests have 
been performed on health information systems; even less on handheld de-
vices monitoring health documentation (Kushniruk, Triola et al. 2005). It is 
therefore imperative to continue the work of paper V (the usability lab study) 
for enhanced transfer of ICT tools between different care settings and/or 
areas. 

Further usability studies will be conducted by observing staff in their 
daily work when using the new VHR. This will validate the requirements 
analysis previously conducted, and thereby allow for comparison of the work 
situations before and during usage of the new ICT system.  

I will continue to cooperate with researchers from Caring Sciences. In in-
terdisciplinary research settings we will investigate whether our system de-
velopment methods and the developed products actually improve work in 
healthcare. The dynamics of healthcare staff using ICT tools in their daily 
work will be explored using methods from caring science in conjunction 
with usability evaluations. Research will focus on the acceptance, satisfac-
tion, quality of work and perceived quality of care/life for staff and/or pa-
tients when ICT tools are used in daily work. 

7.2.1 Transferability of developed systems 
It is known that action research produces knowledge and insights that are 
grounded in the specific context being studied, and that initial solutions are 
limited to one test site and not generalizable (Kjeldskov and Graham 2003). 
However, the outcome may be transferred to similar contexts by means of a 
process of careful interpretation and translation (Miles and Huberman 1994). 
The transferability to other contexts depends on their similarity to the origi-
nal context, in terms of key characteristics and aspects (Boivie 2005).  

Even if we consider our method generally applicable, the usability lab 
analysis (paper V) revealed that the resulting system cannot be directly trans-
ferred to other settings, due to contextual differences. I therefore want to 
explore a process for communicating and applying the results to a new or-
ganization.  

It is hoped this process will also address fast detection of the most serious 
problems and consecutive system redesign. Methods, based on usability lab 
studies, thematic seminars and observations, could support the transition. 
Moreover, I aim to optimize the MdTS method and will, in future projects, 
examine the time spent for each stakeholder and to what extent the number 
of seminars could be reduced. 
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Summary in Swedish - Sammanfattning 

Att tänka fritt är stort, att tänka rätt är större.  
(Uppsala universitets aula: Thomas Thorild, 1794) 

 
- Att tänka själv är inte så illa det heller! 

(broderad devis på Åsa Scandurras  
realmössa, inför studentexamen 1965) 

Att integrera användbarhet och hälsoinformatik -  
Utveckling och utvärdering av IT-stöd i hemsjukvården 
 
Den här avhandlingen består av ett antal artiklar som beskriver en ny 
multidisciplinär metod, som stöttar IT-utveckling i hemsjukvården, där 
många olika yrkesgrupper samverkar. Metoden har tillämpats i ak-
tionsforskningsprojektet OLD@HOME och har resulterat i dels ny 
kunskap och dels ett implementerat IT-system, en Virtuell Patient 
Journal (VPJ). Denna VPJ har utvärderats i två olika användbarhets-
tester. 
 
Trots en förväntad framtid med en växande äldre population, klart uttalade 
och allt större vårdbehov, ökade svårigheter att rekrytera vårdpersonal och 
en pressad ekonomi inom den svenska vården, så saknas tekniska stöd för 
hemsjukvården i Sverige (Essén 2003).  

Den demografiska utvecklingen kräver en expansion av hälso- och sjuk-
vårdstjänster i framtiden, då sjukvårdskonsumtionen tenderar att stiga i sam-
hällen med en åldrande befolkning (Swedish_Institute 2007). Detta framtida 
behov innebär nya möjligheter för vårdrelaterade produkter och tjänster. 
Men det innebär också stora utmaningar för den svenska vården som redan 
idag har svårt att tillgodose den äldre befolkningens vårdbehov. Detta har 
lett till att efterfrågan på kunskap inom områden som integrerad hemsjuk-
vård ökat, inom både forskningen, näringslivet och det offentliga Sverige.  

Denna avhandling behandlar möjligheterna att utnyttja teknik för att mer 
effektivt leverera och utföra vårdtjänster till äldre i hemmet. Framför allt 
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handlar detta arbete om hur IT-system ska utvecklas för att på bästa sätt leva 
upp till de krav som de ingående aktörerna ställer. 

 

Problem och lösningsförslag 
Varför har inte fler försök som vården genomfört inom området spridits och 
övergått till rutinmässig verksamhet? Det finns organisatoriska, mentala, 
tekniska och ekonomiska orsaker till detta, inom såväl vården som hos leve-
rantörer i industrin och i forskningen.  

De lösningar som är aktuella kräver gemensamma investeringar, vilket är 
svårt med vårdens nuvarande splittrade ansvarsstruktur. Vidare är vårdens 
befintliga interna system i stort behov av att integreras och uppgraderas, 
vilket sannolikt prioriteras framför införandet av nya lösningar. Framför allt 
är dock många inom vården omedvetna om vilka möjligheter dagens teknik 
medger. Det råder en stor osäkerhet vad gäller vilka konsekvenser nya till-
lämpningar för hemsjukvård kan medföra på budget, organisation och, inte 
minst, omsorgs- och medicinsk kvalitet (Essén 2003). 

Sammantaget är användning och införande av nya IT-tillämpningar låg, 
inom vården i allmänhet, och inom hemsjukvården i synnerhet. Eftersom IT i 
vården traditionellt utvecklats för en yrkesgrupp, så tenderar dessa att inte 
stödja vårdprocessen. Detta blir särskilt tydligt i hemsjukvården då det sam-
verkande arbetet som sker kring en patient utförs, inte bara av olika yrkes-
grupper, utan även av olika organisationer som ska kunna kommunicera och 
utbyta information.  

Jag har valt att studera dessa problem utifrån ett användbarhetsperspektiv. 
För att skapa den typ av IT-verktyg som saknas idag och som verkligen be-
hövs, krävs att vården deltar mer aktivt i utvecklingen av nya tekniklösning-
ar och blir en tydligare beställare. Från vårdens sida är detta komplicerat, 
eftersom det är svårt att formulera önskemål när det saknas lyckade exempel 
att utgå ifrån. Dessutom är det få som ser den långsiktiga nyttan av att invol-
vera vårdpersonalen, de slutliga användarna, i IT-utvecklingsprojekt – de 
behövs ju bättre i vården där de gör direkt nytta!  
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Det krävs nya metoder för att kunna hantera komplexiteten i utveckling 
av IT-system för vård och omsorg, metoder som stöttar vårdpersonalens 
medverkan, som kan hantera olika intressenters behov och som direkt för-
bättrar för verksamheterna. Jag anser att en utvecklingsmetod inte bara ska 
resultera i ett nytt IT-verktyg, utan även inbegripa utformandet av förbättra-
de arbetssätt som kan sättas i relation till det nya IT-verktyget. Genom att 
integrera IT och verksamhet redan på utvecklingsstadiet ges möjligheten att 
skapa ett effektivt och hållbart arbete.  

 
De artiklar som ingår i den här avhandlingen följer i stort utvecklingen av 
VPJ. Först beskrivs metoden i artikel I. Resultatet från tillämpningen av 
metoden presenteras i artikel II, som beskriver de specifika behov och krav 
som hemsjukvården har och som man bör ta hänsyn till vid utveckling av 
processorienterade IT-system för hemsjukvården. I artikel III presenteras de 
designförslag som togs fram för att möta hemsjukvårdens behov och krav. 
Dessa designförslag utvecklades genom att personalen i samarbete med ut-
vecklare och forskare testade olika prototyper under utvecklingsfasen. Dessa 
förfinades stegvis tills de accepterades av vårdpersonalen. Artikel IV och V 
presenterar två olika användbarhetsutvärderingar: en heuristisk inspektion 
genomfördes av expertutvärderare och en utvärdering utfördes i ett använd-
barhetslabb där potentiella användare testade prototypen. 

En multidisciplinär, tematisk seminariemetod (artikel I) 
Den multidisciplinära tematiska seminariemetoden (MdTS) har utvecklats 
för att stötta utvecklingen av processorienterade IT-system. MdTS baseras 
på teorier från forskningsområden inom människa-dator interaktion (Human-
Computer Interaction), i kombination med kunskap från hälsoinformatik-
området.  

Metoden tar hänsyn till olika sociala, kulturella och organisatoriska fakto-
rer som är relaterade till vårdprocessen. Den omfattar en kontextanalys som 
undersöker de olika användargruppernas behov, dels individuellt, dels i det 
interdisciplinära arbete de utför. Dessutom underlättar metoden överföringen 
av behovsanalysens resultat till de tekniska specifikationer som krävs för att 
utveckla ett IT-system som stöttar de olika arbetssituationerna inom hem-
sjukvården.  

Hemsjukvårdens behov & mötande designförslag (artikel II, III) 
Metoden tillämpades i OLD@HOME-projektet (Koch, Hägglund et al. 
2005) med syfte att ge ett digitalt stöd till en obruten vårdkedja mellan di-
striktssköterskor, läkare och hemtjänst. De specifika behov och krav som 
arbetsgrupperna tillsammans kom fram till utgjorde underlaget för utveck-
lingen av den virtuella patientjournalen (VPJ). För att uppnå en obruten 
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vårdkedja ger VPJ personalen tillgång till information om vårdtagaren de 
besöker och möjlighet att dokumentera när de arbetar ute på fältet. Med hjälp 
av mobil teknik har de bland annat tillgång till gemensam vårdplan och 
gemensam läkemedelslista. Det finns möjlighet att rapportera utförda insat-
ser och stöd för att kontakta annan personal när det behövs.  

Data gällande vårdtagaren integreras från ett antal underliggande källsy-
stem; primärvårdens läkar- och omvårdnadsjournaler samt hemtjänstens 
dokumentationssystem. Dessa sammanställs automatiskt.  

Eftersom de olika yrkesrollerna har behov av olika vårdtagarrelaterad in-
formation består VPJ av ett antal olika vyer som ger personalen information 
som är relevant för just den arbetssituation de befinner sig i, till exempel de 
specifika krav som varje yrkesgrupp har då de jobbar i vårdtagarens hem.  

Geografiskt testområde är Hudiksvall, som med dess fiberoptiska bred-
band mellan vårdcentral, äldreboenden och äldre i eget boende, har underlät-
tat ett säkert införande av mobila IT-stöd för personalen inom vårdsektorn. 

Iterativt framtagna prototyper har under en testperiod på fem månader an-
vänts i fält av personal som är involverad i vården av 18 testpatienter. 

Utvärderingar av användbarheten (artikel IV, artikel V) 
Två olika utvärderingar av systemets användbarhet har gjorts, till viss del för 
att närma sig en validering av den nya MdTS metoden, men även för att hitta 
potentiella användbarhetsproblem som måste åtgärdas innan systemet tas i 
dagligt bruk. Den första utvärderingen var en inspektionsutvärdering, d v s 
en heuristisk användbarhetsinspektion (Nielsen 1992) som undersökte hur 
användargränssnittet i webbapplikationen var designat gentemot tio veder-
tagna designregler för användbarhet. Den traditionella metoden komplettera-
des med en användaranalys för att i större utsträckning ta hänsyn till den 
kontext i vilken IT-verktyget ska användas, i detta fall hemsjukvård av äldre.  

En kompletterande utvärdering genomfördes i ett användbarhetslabb 
(Dumas 1999). Syftet var att undersöka hur en ny grupp hemtjänstpersonal, 
som inte varit med i utvecklingen av systemet, skulle hantera VPJ. Denna 
utvärdering var viktig eftersom en nackdel med att tillämpa aktionsforskning 
är att de resultat som uppnås sällan är möjliga att överföra. Ett IT-verktyg 
kan till exempel vara begränsat till det testområde där det utvecklats och 
svårt att flytta till andra områden. Den PDA-lösning som utvecklades för 
hemtjänsten i Hudiksvall utvärderades således av åtta undersköterskor från 
hemtjänsten i Tierp. Vi utgick ifrån att de var vikarier i testområdet och en-
dast hade fått en snabb introduktion till systemet.  
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Slutsatser 
Resultat från användbarhetsutvärderingarna, tillsammans med de kvalitativa 
studier som gjorts med personalen som testat VPJ i drift, gav ett överlag 
positivt intryck. Få allvarliga fel hittades i den heuristiska utvärderingen och 
prototyperna ansågs väl anpassade till de olika användargrupperna. Viktig 
information som behövdes ute i fält var tillgänglig på mobila enheter för 
respektive yrkesgrupp och presenterades på ett förståeligt sätt. I den här stu-
dien har MdTS metoden följaktligen visat sig fungera. Med hjälp av meto-
den lyckades vi finna och överföra de korrekta kraven från användarna, som 
resulterade i att VPJ ansågs användbar för de specifika användarna i de tes-
tade situationerna. 

Arbetet bakom den här avhandlingen är intressant också för att den visar 
hur mobil IT kan stödja hemsjukvårdspersonalen som ett team. Därigenom 
ökar också samverkan mellan primärvårds- och kommunala vårdgivare och 
det i sin tur renderar i större kunskap om hur dessa samverkande processer 
fungerar och hur de skulle kunna fungera bättre.  

Slutligen, i den här studien visade sig MdTS metoden användbar, den 
stöttade utvecklingen av användbara och processorienterade IT-system i 
hemsjukvården. 



 94 

References 

(1998). ISO 9241-11, Ergonomic requirements for office work with 
visual display terminals, Part 11: Guidance on usability. Ge-
neva, International Organisation for Standardization. 

(1999). ISO 13407: Human-Centred Design Process for Interactive 
Systems, Geneva: International Organisation for Standardiza-
tion. ISO 13407. 

Aarts, J. and Peel, V. (1999). Using a descriptive model of change 
when implementing large scale clinical information systems to 
identify priorities for further research. Int J Med Inform 56(1-
3): 43-50. 

Allen, M. M., Patel, V. L., Bakken, S., Cimino, J. J. and Currie, L. M. 
(2005). Heuristic evaluation of paper-based Web pages: A 
simplified inspection usability methodology. Journal of bio-
medical informatics 39(Nov): 43-50. 

Ammenwerth, E., Brender, J., Nykanen, P., Prokosch, H.-U., Rigby, 
M. and Talmon, J. (2004). Visions and strategies to improve 
evaluation of health information systems: Reflections and les-
sons based on the HIS-EVAL workshop in Innsbruck. Int J 
Med Inform 73(6): 479-491. 

Ammenwerth, E. and Keizer, N. d. (2005). An inventory of evaluation 
studies of information technology in health care: Trends in 
evaluation research 1982 - 2002. Meth Inf Med(44): 44-56. 

Andersson, A., Hallberg, N. and Timpka, T. (2003). A model for in-
terpreting work and information management in process-
oriented healthcare organisations. Int J Med Inform 72(1-3): 
47-56. 

Avison, D., Lau, F., Myers, M. and Nielsen, P. A. (1999). Action Re-
search - To make academic research relevant, researchers 
should try out their theories with practitioners in real situations 
and real organizations. Communications of the ACM 42(1). 

Benson, K. and Hartz, A. J. (2000). Comparison of observational 
sutides and randomized controlled trials. New Engl J Med 
42(25): 1878-1886. 



 95

Berg, M. (1998). Medical work and the computer-based patient re-
cord: a sociological perspective. Methods Inf. Med. 37: 294-
301. 

Berg, M. (1999). Patient care information systems and health care 
work: a sociotechnical approach. Int J Med Info 55(2): 87-101. 

Berg, M. (1999). Patient care information systems and health care 
work: a sociotechnical approach. Int J Med Inform 55(2): 87-
101. 

Berg, M. (2001). Implementing information systems in health care 
organizations: myths and challenges. Int J Med Inform 64(2-
3): 143-156. 

Berg, M. (2003a). The search for synergy: interrelating medical work 
and patient care information systems. Methods Inf Med. 42: 
337-344. 

Berg, M., Aarts, J., van der Lei, J. (2003b). ICT in health care: socio-
technical approaches. Methods Inf Med. 42: 297-301. 

Beyer, H. and Holtzblatt, K. (1995). Apprenticing with the Customer: 
A Collaborative Approach to Requirements Definition. Com-
munications of the ACM. 

Beyer, H. and Holtzblatt, K. (1998). Contextual Design. San Fran-
sisco, Morgan Kaufmann Publishers, Inc. . 

Boivie, I. (2005). A Fine Balance - addressing usability and users' 
needs in the development of IT systems for the workplace. IT 
dept, HCI. Uppsala, Uppsala University. PhD thesis. 

Brender, J. (2006). Handbook of evaluation methods for Health In-
formatics. USA, Elsevier Academic Press. 

Bricon-Souf, N., Anceaux, F., Bennani, N., Dufresne, E. and Watbled, 
L. (2005). A distributed coordination platform for home care: 
analysis, framework and prototype. Int J Med Info 74(10): 
809-825. 

Button, G. (2003). Studies of Work in Human-Computer Interaction. 
HCI models, theories and frameworks. J. Carrol. San Fran-
sisco, Morgan Kaufmann. 

Bødker, S., Ehn, P., Sjögren, D. and Sundblad, Y. (2000). Cooperative 
design perspectives on 20 years with "the Scandinavian IT De-
sign Model". NordiCHI 2000, Design vs. Design. 

Bødker, S., Grønbæk, K. and Kyng, M. (1993). Cooperative Design: 
Techniques and Experiences from the Scandinavian Scene. 
Participatory Design, Principles and Practices. D. Schuhler 
and A. Namioka. Hillsdale, Lawrence Erlbaum Ass.: 157-175. 



 96 

Bødker, S. and Iversen, O. (2002). Staging a Professional Participa-
tory Design Practice - Moving PD beyond the Initial Fascina-
tion of User Involvement. NordiCHI 2002, October 19-23, 
Aarhus. 

CEN (2000-09-19). CEN/TC 251/WG I/PT 30, prENV 13940: Health 
Informatics - System of concepts to support continuity of care. 

Clarke, R. (2000). The Conventional System Life-Cycle. 
http://www.anu.edu.au/people/Roger.Clarke/SOS/SLC.html 
Retrieved 01/12, 2007. 

Clement, A. and Besselaar, P. V. d. (1993). A retrospective look at PD 
projects. J Commun. ACM 36(6): 29-37. 

Constantine, L. L. and Lockwood, L. A. D. (1999). Software for Use: 
A practical guide to the Essential Models and Methods of Us-
age-Centered Design. Readling, Addison-Wesley. 

Crabtree, A. (2000). Talking work: Language-games, Organisations 
and Computer Supported Cooperative Work. Computer Sup-
ported Cooperative Work (CSCW) 9: 215-237. 

Crabtree, A., Rodden, T. and Benford, S. (2005). Moving with the 
Times: IT Research and the Boundaries of CSCW. Computer 
Supported Cooperative Work (CSCW)(14): 217-251. 

Despont-Gros, C., Mueller, H. and Lovis, C. (2005). Evaluating user 
interactions with clinical information systems: A model based 
on human-computer interaction models. Journal of Biomedical 
Informatics 38(3): 244-255. 

Dumas, J., Redish, J. (1999). A practical guide to usability testing. 
Exeter, UK., Intellect Books. 

Eftring, H. (1999). The Useworthiness of Robots for People with 
Physical Disabilities. Department of Design Sciences, Certec. 
Lund, University of Lund, Lunds Tekniska Högskola. PhD 
thesis in Engineering: 188, Useworthiness: p 23-29. 

Ehn, P. (1990). Work-Oriented Design of Computer Artifacts. Mah-
wah, NJ, USA Lawrence Erlbaum Associates, Inc. 

Essén, A. (2003). Kvarboende och äldrevård i hemmet med modern 
teknik - vad hämmar utvecklingen? n. 5. Stockholm, Institutet 
för Framtidsstudier, Intitute of Future Research: 76. 

Etzkowitz, H. and Leydesdorff, L. (1997). Universities in the Global 
Knowledge Economy: A Triple Helix of University-Industry-
Government Relations. London, Pinter. 

Fu, L., Salvendy, G. and Turley, L. (2002). Effectiveness of user test-
ing and heuristic evaluation as a function of performance clas-



 97

sification. Behaviour and Information Technology 22(3): 137-
146. 

Graham, M. J., Kubose, T. K., Jordan, D., Zhang, J., Johnson, T. R. 
and Patel, V. L. (2004). Heuristic evaluation of infusion 
pumps: implications for patient safety in Intensive Care Units. 
Int J Med Inform 73(11-12): 771. 

Greenbaum, J. and Kyng, M. (1992). Introduction: Situated Design 
Design at work: Cooperative design of computer systems. J. K. 
Greenbaum, M. Hillsdale, NJ, Lawrence Erlbaum Associates, 
Inc: 3-24. 

Grudin, J. (1992). Utility and usability: research issues and develop-
ment contexts. Interacting with Computers 4(2): 209-17. 

Gulliksen, J., Göransson, B., Boivie, I., Blomkvist, S. Persson, J. & 
Cajander, Å (2003). Key principles for user-centred systems 
design. Behaviour and Information Technology 22(6): 397-
410. 

Gulliksen, J., Lantz, A. and Boivie, I. (1999). User Centered Design in 
Practice - Problems and Possibilities. CID-40. Stockholm, 
KTH, Centre for User Oriented IT Design (CID): 82. 

Göransson, B. (2004). User-Centred Systems Design: Designing us-
able Interactive systems in Practice. Department of Informa-
tion Technology Uppsala, Acta Universitatis Upsaliensis. PhD 
Thesis. 

Göransson, B., Gulliksen, J. and Boivie, I. (2003). The Usability De-
sign Process - Integrating User-Centred Systems Design in the 
Software Development Process. Software Process: Improve-
ment and Practice (SPIP) 8(2): 1-34. 

Hardenborg, N. (2007). Designing Work and IT systems - a Participa-
tory Process that Supports Usability and Sustainability. De-
partment of Information Technology. Uppsala, Acta Universi-
tatis Upsaliensis. Ph D Thesis. 

Hardstone, G., Hartswood, M., Procter, R., Slack, R., Voss, A. and 
Rees, G. (2004). Supporting informality: team working and in-
tegrated care records. Proceedings of the 2004 ACM Confer-
ence on Computer Supported Cooperative Work Chicago, Illi-
nois, USA, November 06 - 10, 2004, ACM Press. 

Hartson, H. R., Andre, T. S. and Williges, R. C. (2001). Criteria for 
evaluating usability evaluation methods. int J Human-
Computer Interaction 15(1): 107-136. 



 98 

Heathfield, H., Pitty, D. and Hanka, R. (1998). Evaluating information 
technology in health care: barriers and challenges. Br. Med. J 
316(7149): 1959-1961. 

Hollander, M. and Chappell, N. (August 2002). Synthesis report - Fi-
nal report of the national evaluation of the cost-effectiveness 
of home care.   Retrieved 2005-09-13, from 
http://www.homecarestudy.com/reports/full-text/synthesis.pdf. 

Hughes, J. A., Randall, D. and Shapiro, D. (1993). From Ethnographic 
Record to System Design. Computer Supported Cooperative 
Work (CSCW)(1): 123-141. 

Hägglund, M., Scandurra, I. and Koch, S. (2007). Bridging the gap: a 
virtual health record for integrated home care. Int. Journal of 
Integrated Care 7. 

IEEE Architecture Working Group, I. (2000). Recommended Practice 
for Architectural Description of Software-Intensive Systems. 
IEEE Std 1471-2000. IEEE Std 1471-2000, IEEE, . 

Joe DeCarlo, Enrico Mancin, Cecile Peraire, Angelo Fernandes, Mike 
Edwards and Carroll, K. (2007). The IBM Rational Unified 
Process for System z. http://www.redbooks.ibm.com/redbooks/ 
pdfs/sg247362.pdf, Redbooks. 

Johansson, N. and Sandblad, B. (2006). VIHO - Efficient IT support in 
home care services. In IFIP International Federation for In-
formation Processing, Springer-Verlag. 

Johansson, N. and Sandblad, B. (2006). VIHO – Efficient IT Support 
in Home Care Services. Human Work Interaction Design: De-
signing for Human Work. T. Clemmensen, P. Campos, R. 
Orngreen, A. Mark Pejtersen and W. Wong. Boston, Springer. 
221/2006: 47-66. 

Kammersgaard, J. (1990). Four Different Perspectives on Human 
Computer Interaction. Human-Computer Interaction  J. P. a. L. 
Keller. Cambridge, Prentice-Hall: University Press. 

Kaplan, B. (2001). Evaluating informatics applications--clinical deci-
sion support systems literature review. Int J Med Inform 64(1): 
15-37. 

Kaplan, B. (2001a). Evaluating informatics applications--some alter-
native approaches: theory, social interactionism, and call for 
methodological pluralism. Int J Med Inform 64(1): 39-56. 

Kaplan, B. and Shaw, N. (2002). People, organizational, and social 
issues: evaluation as an exemplar. Yearbook of medical infor-
matics. R. Haux. Stuttgart, Shattauer: 71-88. 



 99

Karat, J. (1997). Evolving the Scope of User-Centered Design. Com-
munications of the ACM 40(7): 33-38. 

Kensing, F. and Blomberg, J. (1998). Participatory Design: Issues and 
Concerns. Computer Supported Cooperative Work (CSCW)(7): 
167-185. 

Kjeldskov, J. and Graham, C. (2003). A Review of Mobile HCI Re-
search Methods. Mobile HCI, Udine, Italy, Springer-Verlag 
GmbH. 

Koch (2006). Home telehealth - Current state and future trends. Inter-
national Journal of Medical Informatics 75(8): 565-576. 

Koch, S. (2003). Designing Clinically Useful Systems: Examples 
from Medicine and Dentistry. Adv Dent Res 17: 65-68. 

Koch, S., Hägglund, M., Scandurra, I. and Moström, D. (2004). To-
wards a virtual health record for mobile home care of elderly 
citizens. MEDINFO 2004 - 11th World Congress on Medical 
Informatics, San Fransisco, USA, Sept 2004, IOS Press, Am-
sterdam. 

Koch, S., Hägglund, M., Scandurra, I. and Moström, D. (2005). 
Old@Home - Technical support for mobile closecare, Final 
report. VINNOVA Report VR 2005:14. 

Kruchten, P. (2000). The Rational Unified Process – an Introduction 
Reading, Massachusetts, Addison Wesley Longman. 

Kushniruk, A. (2002). Evaluation in the design of health information 
systems: application of approaches emerging from usability 
engineering. Computers in Biology and Medicine 32(3): 141-
149. 

Kushniruk, A. W. and Patel, V. L. (2004). Cognitive and usability 
engineering methods for the evaluation of clinical information 
systems. Journal of Biomedical Informatics 37(1): 56-76. 

Kushniruk, A. W., Patel, V. L. and Cimino, J. J. (1997). Usability test-
ing in Medical Informatics: Cognitive approaches to evalua-
tion of Information Systems and User Interfaces. Proc AMIA 
Annu Fall Symp., US, Hanley And Belfus. 

Kushniruk, A. W., Triola, M. M., Borycki, E. M., Stein, B. and Kan-
nry, J. L. (2005). Technology induced error and usability: The 
relationship between usability problems and prescription errors 
when using a handheld application. International Journal of 
Medical Informatics 74(7-8): 519-526. 

Lathan, C. E., Sebrechts, M. M., Newman, D. J. and Doarn, C. R. 
(1999). Heuristic Evaluation of a Web-based Interface for 
Internet Telemedicine. Telemedicine Journal 5(2): 177-185. 



 100 

Law, L. and Hvannberg, E. (2002). Complementarity and convergence 
of heuristic evaluation and usability test: A case study of Uni-
versal brokerage platform. Proceedings of NordiCHI 2002, 
Aarhus, Denmark, ACM Press. 

Lewin, K. (1947). Frontiers in Group Dynamics: II. Channels of 
Group Life; Social Planning and Action Research Human Re-
lations 1(2): 143-153. 

Lewin, K. (1958). Resolving social conflicts, Harper. 
Liljegren, E. (2006). Usability in a medical technology context as-

sessment of methods for usability evaluation of medical 
equipment. International Journal of Industrial Ergonomics 
36(4): 345-352. 

Lind, L., Sundvall, E., Karlsson, D., Shahsavar, N. and Åhlfeldt, H. 
(2002). Requirements and prototyping of a home health care 
application based on emerging JAVA technology. Interna-
tional Journal of Medical Informatics; Int J Med Info 68(1-3): 
129-139. 

Lorenzi, N. and Riley, R. (2003). Organizational issues=change. Int J 
Med Inform 69(2-3): 197-203. 

Luff, P. and Heath, C. (1998). Mobility in collaboration. Proceedings 
of the 1998 ACM Conference on Computer Supported Coop-
erative Work, Seattle, Washington, United States, November 
14 - 18, 1998, ACM Press, New York. 

Magnusson, L. (2005). Designing a responsive support service for 
family carers of frail older people using information and com-
munication technology. Göteborg, Göteborgs University. Ph 
D. Thesis. 

Maguire, M. (October 2001). Context of use within usability activi-
ties. International Journal of Human-Computer Studies 55(4): 
453-483. 

Maguire, S. (2000). Towards a "business-led" approach to information 
systems development. Information Management & Computer 
Security 8(5): 230-238. 

McDonald, S., Monahan, K., and Cockton, G. (2006). Modified con-
textual design as a field evaluation method. In Proceedings of 
the 4th Nordic Conference on Human-Computer interaction: 
Changing Roles  Oslo, Norway, ACM Press, New York. 

McTaggart, R. (1991). Principles of Participatory Action Research. 
Adult Education Quarterly 41(3): 168-187. 



 101

Miettinen, R. and Hasu, M. (2002). Articulating User Needs in Col-
laborative Design: Towards an Activity-Theoretical Approach. 
Computer Supported Cooperative Work (CSCW)(11): 129-151. 

Miles, M. B. and Huberman, A. M. (1994). Qualitative data analysis: 
An Expanded Sourcebook, Sage Publications Inc. 

Monk, A. (2003). Common ground in electronically mediated com-
munication: Clark's theory of language use. HCI Models, 
Theories and Frameworks. J. Carroll. San Francisco, Morgan 
Kaufmann: 265-290. 

Moström, D., Hägglund, M., Koch, S. and Scandurra, I. (2006). A case 
study of a Service Oriented Architecture (SOA) Implementa-
tion using the "DreamTeamMethod" in shared healthcare. In 
Proceedings of ICICTH 2006, International Conference on In-
formation Communication Technology in Health  

Nardi, B. A. (1996). Studying context: a comparison of activity the-
ory, situated action models, and distributed cognition. Context 
and consciousness: Activity theory and human-computer inter-
action. B. A. Nardi. Cambridge, MA, MIT Press: 69-102. 

Nielsen, J. (1992). Finding usability problems through heuristic 
evaluation. SIGCHI on Human factors in computing systems, 
Monterey, California, ACM Press. 

Nielsen, J. (1994). Heuristic evaluation. Usability Inspection Methods. 
J. Nielsen, and Mack, R.L. NY, John Wiley & Sons. 

Nielsen, J. (1994a). Usability engineering. San Francisco, Morgan 
Kaufmann. 

Norman, D. (1986). Cognitive engineering. User Centred System De-
sign: New Perspectives on Human-Computer Interaction. D. 
A. Norman and S. W. Draper, Lawrence Erlbaum Associates: 
31-61. 

Paquette-Warren, J., Vingilis, E., Greenslade, J. and Newnam, S. 
(2006). What do practitioners think? A qualitative study of a 
shared care mental health and nutrition primary care program. 
International Journal of Integrated Care Volume 6. 

Patel, V. and Kushniruk, A. (1997). Human-Computer Interaction in 
Health Care. Handbook of Medical Informatics. M. M. van 
Bemmel JH. Heidelberg, Springer-Verlag: 473-493. 

Patel, V. and Kushniruk, A. W. (1998). Interface design for health 
care environments: the role of cognitive science. AMIA Symp. 

Persson, J., Ekberg, K., Lindén M. (1992). Work organisation, work 
environment and the use of medical equipment: a survey study 



 102 

of the impact on quality and safety. Medical and Biomedical 
Engineering and Computing 31: 20-24. 

Protti, D. (2007). Comparison of Information Technology in General 
Practice in 10 Countries. ElectronicHealthcare 10(2): 107-116. 

Samaras, G. M. and Horst, R. L. (2005). A systems engineering per-
spective on the human-centered design of health information 
systems. Journal of Biomedical Informatics 38(1): 61-74. 

Sawyer, D., Aziz, K., Backinger, C., Beers, E., Lowery, A. and Sykes, 
S., et al. (1996). Do it by design: An Introduction to Human 
Factors in Medical Devices. P. H. S. US Department of Health 
and Human Services, Food and Drug Administration, Center 
for Devices and Radiological Health. 

Scandurra, I., Hägglund, M. and Koch, S. (2006). Visualization and 
interaction design solutions to address specific demands in 
Shared Home Care Ubiquity: Technologies for Better Health 
in Aging Societies. R. H. A Hasman, J van der Lei, E De 
Clercq, F Roger-France. Amsterdam, IOS Press. 124: 71-76. 

Scandurra, I., Hägglund, M. and Koch, S. (2007). From user needs to 
system specifications: Multi-disciplinary thematic seminars as 
a collaborative design method for development of Health In-
formation Systems. Journal of Biomedical Informatics Ac-
cepted. 

Scandurra, I., Hägglund, M. and Koch, S. (2008). Applying the Multi-
Disciplinary Thematic Seminar Method - a Comparison be-
tween two Homecare Cases. Submitted to Medical Informatics 
Europe 2008. 

Schuler, D. and Namioka, A., Eds. (1993). Participatory Design - 
principles and practices. New Jersey, Lawrence Erlbaum As-
sociates. 

Shneiderman, B. (1998). Designing the User Interface; Strategies for 
Effective Human-Computer Interaction. USA, Addison 
Wesley Longman. 

Socialstyrelsen (2006). Swedish board of Health and Welfare. Care 
and social services for the Elderly in 2005. Status Report 2004. 
Stockholm, http://www.socialstyrelsen.se/Publicerat/2006/ 
9136/Summary.htm. 

Southon, G., Sauer, C., Dampney, K. (1999). Lessons from a failed 
information systems initiative: issues for complex organiza-
tions. Int J Med Inform 55(1): 33-46. 



 103

Stoop, A. P., Bal, R. and Berg, M. (2006). OZIS and the politics of 
safety: Using ICT to create a regionally accessible patient 
medication record. Int J Med Inform In Press, Corrected Proof. 

Suchman, L. (1987). Plans and Situated Actions. The Problem of Hu-
man-Machine Communication. Cambridge, Cambridge Uni-
versity Press. 

Swedish, Work and Environment_Authority (2006). The Work Envi-
ronment  2005. AM 68 SM 0601. Arbetsmiljöverket. Stock-
holm. Chapter 2, section 1. 

Swedish_Institute (2007). Swedish Health Care. F. S. FS76z: 
http://www.sweden.se/templates/cs/FactSheet____15865.aspx. 

Sävenstedt, S. (2004). Telecare of frail elderly - reflections and ex-
periences among health personnel and family members. Umeå, 
Umeå University, Sweden. Ph.D Thesis. 

Tang, P. C. and Patel, V. L. (1994). Major issues in user interface de-
sign for health professional workstations: summary and rec-
ommendations. International Journal of Bio-Medical Comput-
ing 34(1-4): 139-148. 

Tang, Z. Z., Zhang, J., Johnson, T. R. and Tindall, R. D. (2006). Ap-
plying heuristic evaluation to improve the usability of a tele-
medicine system. Telemed J E Health 12(1): 24-34. 

Wadsworth, Y. (1998). What is Participatory Action Research? Cited 
2007-11-29:: http://www.scu.edu.au/schools/gcm/ar/ari/p-
ywadsworth98.html. 

van Bemmel, J. H. and Musen, M. A. (1997). Shared care. Handbook 
of Medical Informatics. http://www.mieur.nl/mihandbook/  
r_3_3/handbook/home.htm. Heidelberg, Springer: Chapter 11, 
Section 1. 

Weilenmann, A. (2003). Doing mobility. Department of Informatics, 
Report 28. Gothenburg, Göteborg University. PhD Thesis: 
182. 

WHO (2003). The World Health Report - Shaping the Future. 
http://who.int/whr/2003/en: Chapter 1: Global Health: today's 
challenges, Box 1.3 Population Ageing  

Vicente, K. J. (2000). HCI in the global knowledge-based economy: 
designing to support worker adaptation. ACM Trans. Comput.-
Hum. Interact. 7(2): 263-280. 

Wimo, A., Rönnbäck, E., Nyberg, A., Granholm, O. and Thorslund, 
M. (1999). Nursing load in different care alternatives in Swe-
den during 18 years. Arch Gerontol Geriatr. 28: 205-16. 



 104 

Winge, M., Johansson, L.-Å., Lindh-Waterworth, E., Nyström, M. and 
Wangler, B. (2007a). A new Care Concept - Making Collabo-
rative Home Care Work. Proceedings of the 6th International 
conference on perspectives in business information research - 
BIR2007, Tampere, Finland oct 2007  

Winge, M., Johansson, L.-Å., Lindh-Waterworth, E., Wangler, B. and 
Åhlfeldt, R.-M. (2007). Inter-organizational Collaboration in 
Home Care: A first discussion of requirements. Proceedings of 
12th International Symposium on Health Information Man-
agement Research (ISHIMR 2007), Sheffield, UK, July 2007. 

Winograd, T. and Flores, F. (1986). Understanding Computers and 
Cognition: A New Foundation for Design. Norwood, NJ, 
Ablex Publishing Corporation. 

Woolgar, S. (1994). Rethinking requirements analysis: Some implica-
tions of recent research into producer-consumer relationships 
in IT development. Requirements Engineering - Social and 
Technical Issues. M. Jirotka and J. Goguen. UK, Academic 
Press: 201-216. 

Zhang, J., Johnson, T. R., Patel, V. L., Paige, D. L. and Kubose, T. 
(2003). Using usability heuristics to evaluate patient safety of 
medical devices. J. of Biomedical Informatics 36(1/2): 23-30. 

 
 





Acta Universitatis Upsaliensis
Digital Comprehensive Summaries of Uppsala Dissertations
from the Faculty of Medicine 301

Editor: The Dean of the Faculty of Medicine

A doctoral dissertation from the Faculty of Medicine, Uppsala
University, is usually a summary of a number of papers. A few
copies of the complete dissertation are kept at major Swedish
research libraries, while the summary alone is distributed
internationally through the series Digital Comprehensive
Summaries of Uppsala Dissertations from the Faculty of
Medicine. (Prior to January, 2005, the series was published
under the title “Comprehensive Summaries of Uppsala
Dissertations from the Faculty of Medicine”.)

Distribution: publications.uu.se
urn:nbn:se:uu:diva-8403

ACTA

UNIVERSITATIS

UPSALIENSIS

UPPSALA

2007


	Abstract
	Preface
	List of original papers
	Own contribution to papers
	Co-authors
	Other contributions
	Other first author publications
	Other publications as co-author


	Contents
	Abbreviations
	Definitions
	1. Introduction
	1.1 Problems in healthcare related to informatics
	1.1.1 Elderly Homecare

	1.2 Demands for Shared Homecare
	1.3 Support for Cooperative Work
	1.3.1 Care Processes to Enable Continuity of Care

	1.4 Mobile Access at the Point of Care
	1.5 Health Informatics and Human-Computer Interaction
	1.5.1 Research Objectives


	2 Research approach
	2.1 Action Research
	2.2 Socio-technical Approach
	2.2.1 User Centred Design and Participatory Design (Papers I, II & III)
	2.2.2 Cooperative work (Papers I, II and III)
	2.2.3 Importance of Context (Papers I and III)

	2.3 Health Informatics Evaluations
	2.3.1 Usability evaluations (Papers IV and V)


	3 Research Process
	4 Summary of papers
	4.1 The OLD@HOME project
	4.1.1 Participants
	4.1.2 The Virtual Health Record

	4.2 Multi-disciplinary Thematic Seminar Method (Paper I)
	4.2.1 Theoretical description of the multi-disciplinary seminars
	4.2.2 Application of the multi-disciplinary seminars
	4.2.3 Findings - impact on staff
	4.2.4 Findings - impact on development
	4.2.5 Conclusions
	4.2.6 Comparison with similar projects

	4.3 Specific Demands in Shared Homecare (Paper II) and design solutions addressing the demands (Paper III)
	4.3.1 Prototyping
	4.3.2 Results
	4.3.3 Conclusions

	4.4 Usability evaluations (Paper IV and Paper V)
	4.4.1 The Heuristic Evaluation (Paper IV)
	4.4.2 Conclusion
	4.4.3 The usability lab study (Paper V)
	4.4.4 Conclusion


	5 Discussion and conclusions
	5.1 Bridging the gap
	5.1.1 Methodological discussions
	5.1.2 Discussion of the MdTS method
	5.1.3 Discussion of the design solutions
	5.1.4 Discussion of the usability evaluations
	5.1.5 Conclusions


	6 Contributions
	6.1 Relevance to research
	6.2 Contributions to the non-academic world
	6.3 Lessons learned

	7 Future Work
	7.1 Visualization Design in Shared Care
	7.2 Usability evaluations
	7.2.1 Transferability of developed systems


	Acknowledgements
	Summary in Swedish - Sammanfattning
	Att integrera användbarhet och hälsoinformatik - Utveckling och utvärdering av IT-stöd i hemsjukvården
	Problem och lösningsförslag
	En multidisciplinär, tematisk seminariemetod (artikel I)
	Hemsjukvårdens behov & mötande designförslag (artikel II, III)
	Utvärderingar av användbarheten (artikel IV, artikel V)
	Slutsatser


	References
	Acta Universitatis Upsaliensis

