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Abstract  

This thesis reports on research focuses on how to deal with the fact that the 
organization and processes of today’s health and social care are becoming 
ever more complex as a consequence of societal trends, including an aging 
population and an increased reliance on care at home. The overall research 
goal is to suggest ways in which IT-based solutions can enable and leverage 
collaboration and coordination in situations where a co-morbid patient is 
subject to care delivered simultaneously by several different professionals 
and organizations. 

Patient-centered care is defined as quality health and social care achieved 
through a partnership between informed and respected patients, their fami-
lies, and coordinated health and social care teams who conduct care activi-
ties according to jointly determined care plans. 

Against a background of several years of research on patient-centered col-
laborative care using a design science approach, using techniques such as 
focus groups, interviews, and document studies, the author of the thesis has 
further pursued the work in a project named CoCare. Results show that the 
care required in aging societies is both a social and a technical challenge. 
Meeting this challenge will require a redesign of today's health and social 
care processes in order to focus more clearly on patient needs and values, 
and poses demands on information services allowing to share knowledge of 
the patient’s health and social situation among involved care providers. An 
important aspect of the increased complexity is that a single patient may 
need care from several autonomous care providers in parallel, particularly 
patients with co-morbidities. This clearly requires effective coordination of 
care activities, which poses further demands on information services to sup-
port this task.  

A set of issues involving patient-centered collaborative care is identified 
and analyzed. The thesis introduces the notions of the Patient-Centered Care 
Process (PCCP) and a conglomeration of such processes. A conglomeration 
comprises a set of PCCPs that concern the same patient, that are overlapping 
in time, and that share the overall goal of improving and maintaining the 
health and social well-being of the patient. The PCCP is inspired by the 
well-known PDCA cycle and comprises the four phases of assessing the 
patient situation (ASSESS), planning care activities (PLAN), performing 
care activities (DO) and following up care (CHECK) for the patient. Based 
on a number of key standards, such as HL7, HISA and CONTsys, the thesis 
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introduces a Patient-Centered Information Model (PCIM). A set of infor-
mation services, together constituting a Coordination Hub, is proposed. The 
information services aim to help formal as well as informal carers (including 
the patient) in conducting care according to the PCCP. 

The thesis contributes to a deeper understanding of care processes and 
suggests ways to achieve patient-centered collaborative care that better con-
tributes to creating value for the patient as an individual. 
 
Keywords: patient-centered care, healthcare, social care, home care, col-
laboration, coordination, care processes, processes coordination, multi-
sectoral collaboration, communication, information models, information 
services, management. 
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Sammanfattning 

Denna avhandling presenterar forskning med fokus på hur man ska handskas 
med det faktum att organisation och processer i dagens vård och omsorg blir 
allt mer komplicerade till följd av trender i dagens samhälle så som en åld-
rande befolkning och ett ökat vård- och omsorgsbehov i patientens eget hem. 
Det övergripande målet med detta avhandlingsarbete är att undersöka de 
problem detta förorsakar och föreslå hur informationstjänster baserade på 
modern informations- och kommunikationsteknologi kan förbättra samver-
kan och samordning i situationer där äldre och multisjuka patienter är före-
mål för vård och omsorg som levereras samtidigt av flera olika vård- och 
omsorgsaktörer.  

Patient-centrerad vård definieras som att kvalitet på vård och omsorg 
uppnås genom samverkan mellan informerade och delaktiga patienter och 
deras närstående och samordnade team av vård- och omsorgsaktörer som 
bedriver vård och omsorg enligt gemensamt fastställda vårdplaner.  

Mot bakgrund av flera års forskning i olika forskningsprojekt som rör pa-
tientcentrerad samverkande vård och omsorg, bedriven som design science, 
och med hjälp av forskningstekniker såsom fokusgrupper, intervjuer och 
dokumentstudier har författaren gått vidare med arbetet i sitt avhandlingspro-
jekt. Resultaten visar att den utmaning som förorsakas av en åldrande be-
folkning är mer en social än en teknisk utmaning. Att möta denna utmaning 
kräver förbättring av dagens vård- och omsorgsprocesser så att dessa fokuse-
rar tydligare på patientens behov och värden såväl som utveckling och till-
gängliggörande av informationstjänster som tillåter involverade vårdaktörer 
att dela kunskap om patientens hela situation. En viktig aspekt av den ökade 
komplexiteten är att en enda patient kan behöva vård och omsorg från flera 
autonoma vård- och omsorgsgivare parallellt, i synnerhet patienter som är 
äldre och multisjuka. Detta kräver effektiv samordning av vård och omsorg 
ställer ytterligare krav på informationstjänster för att stödja detta arbete. 

En uppsättning av frågor som rör patient-centrerad samordnad vård har 
identifieras och analyserats. I avhandlingen föreslås en patientcentrerad 
vårdprocess (Patient-Centered Care Process, PCCP) i fyra faser: Bedöma, 
planera, utföra och följa upp. Begreppet konglomeration av sådana processer 
införs. En sådan består av en uppsättning ”autonoma” PCCPs som rör 
samma patient, som överlappar varandra i tid, och där det övergripande må-
let är att förbättra och bibehålla hälsa och socialt välbefinnande hos patien-
ten. Baserat på ett antal nyckelstandarder, såsom HL7, HISA och CONTsys 
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introducerar avhandlingen en patientcentrerad informationsmodell (Patient-
Centered Information Model, PCIM). Slutligen föreslås en uppsättning av 
informationstjänster, som tillsammans utgör ett nav för samordning av vård-
processen och av konglomerationer av sådana. Informationstjänsterna avses 
hjälpa såväl formella som informella vårdare (inklusive patienten själv) och 
att bedriva vård enlig PCCP. 

Avhandlingen bidrar till en djupare förståelse av vårdprocesser och före-
slår sätt att uppnå patientcentrerad samverkande vård och omsorg som bättre 
bidrar till att skapa värde för patienten som en individ. 
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Part I:  Research Frame 
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1 Introduction 

This work is about designing new models and information services for col-
laborative and patient-centered care (see Section 1.1 for a discussion of these 
terms). Initial knowledge and results have been acquired in four research and 
development projects concerning care practice. These projects are the Inter-
Care project (Cooper. P., 2000), (Winge. M., 2000) and (Gustafsson. M., 
2000), the Sams project (Eng A, Johansson, L-Å, Winge. M., 2005), the 
MobiSams project (Fors. U., Gustafsson.M., Johansson. L-Å., Sarv-
Strömberg. L., Lind-Waterworth. E., Winge. M., 2007) and the VVP project 
(Andreasson. S., Essler. U., Fors. U., Johansson L-Å., Strindhall M., Winge. 
M., 2009) and (Andreasson.S. & Winge. M., 2010). The practice projects, 
which are presented in detail in Chapter 5, were conducted during the period 
1997 to 2008. The intention of the first three was to come up with the re-
quirements of patient-centered care and on that basis to develop process, 
conceptual and information models, as well as information services and a 
mobile services architecture for collaborative health and social care. The 
VVP project made a deeper analysis of the problems and requirements of 
health and social care processes and how these processes can create value for 
patients. After the projects ended, the knowledge gained was further consol-
idated by continued analysis and development in a research project named 
CoCare, resulting in this thesis.  

The reason behind the work is the appearance of a number of challenging 
trends in health and social care, in Sweden as well as in much of the rest of 
the world (Paper 1, see section 1.4). Because the average age of the popula-
tion is steadily increasing, more people are suffering from the conditions of 
diseases. More people, for reasons of preference and of cost containment, are 
treated and cared for in their own homes;  (Paper 6) see also Furubacke et 
al., (2007); Koch. S., (2008, 2010); Koch, S., & Hägglund. M., (2009); Häg-
glund, M. (2009); Scandurra. I., (2007); Lindberg et al., (2013); Winge et al., 
(2005); Winge et al., (2007a); Winge et al., (2007 b) and Winge et al., 
(2008). 

The twentieth century saw high population growth, the world population 
increasing from to 6.1 billion. By 2060 to 2080, it is expected to peak at 
around 9 billion. As a consequence of the increasing average age, the pro-
ductive portion of the population will be decreasing. According to Statistics 
Sweden (Statistics Sweden, Demographic Reports 2009, p.1) there are today 
1.6 million people over 65 years of age, representing 18 percent of the popu-
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lation. The elderly population has increased both in number and in propor-
tion, which is a tendency that will remain. By the end of the forecast period 
(2060), the estimated number of citizens over 65 is expected to be 2.7 mil-
lion, representing around 25 percent of the population. If the retirement age 
remains at 65, it means that by 2060, one person in four will be retired (Pa-
per 1). More details concerning the world demographic changes will be pre-
sented in Chapter 2. 

Knowledge in medical specializations on causes of and on how to deal 
with illnesses has become deeper and more refined thanks to advances in 
research and development in life sciences and access to advanced medical 
technology, e.g. nanotechnology. Healthcare has hence become much better 
at treating serious diagnoses. Hence, people live with their diseases for long-
er periods of time, requiring more care resources. Many professions and 
individuals may be involved in caring for these patients. As a result, de-
mands for collaboration among care personnel and organizations increase. 

Many patients thus demand more intensive care and often require treat-
ment for the rest of their lives, whereby care activities have to take into ac-
count a whole complex of illnesses. Such care situations require coordina-
tion between the various specialized care activities. Knowledge may have to 
be acquired from other specialists for a full picture of the patient’s situation. 
Today, medical specialties usually operate in an isolated silo type fashion 
and within a particular hospital. A new care model that involves coordina-
tion of care activities across medical specialties needs to be implemented in 
order to achieve continuity in care for the individual patient. 

The care situation becomes even more complicated by the fact that the 
professionals involved in caring for one patient may belong to different care 
organizations, reporting to different owners - public or private. As a result, 
distribution of responsibilities may be unclear, with sometimes more than 
one care unit or care staff holding some but not the full responsibility for the 
patient (Paper 1). The responsibility for the patient sometimes “falls through 
the cracks” as the patient is transferred from one organization to another. A 
care provider is responsible for providing its specific care specialty rather 
than contributing to the wellbeing or recovery of the patient as a whole. De-
centralization increases demands on coordination of care activities and on 
patient influence (patient empowerment). What one can expect is that the 
patients/citizens and their relatives will be more active in their own care 
process, which also makes additional demands for coordination and collabo-
ration. There will also be a great need for coordination in the assessment of 
the care needs of a patient, in care planning, in the carrying through and fol-
lowing up of care, and hence in the management and better use of care re-
sources  (Paper 1).   

The main challenges for health and social care leadership are to improve 
(1) communication and collaboration across organizational boundaries and 
between different professions, and (2) coordination of care in situations 
where several care units are involved in caring for a single patient at the 



 4 

same time. These challenges are not new, and have been discussed in Swe-
den and in many other countries over at least the past 20 years, without much 
progress when it comes to alleviating the problems they cause. The discus-
sion has in the last years obtained momentum by triggering the greater inter-
est of the media (see also Section 2.2.1). 

1.1 Central Notions 
In the following it is specified how certain terms in this work are defined. 
First of all, it should be noted that this work concerns both health and social 
care. The reason for this is that the types of patients considered are usually in 
need of both of these kinds of care at the same time. Thus, given the struc-
ture of modern health and social care with several levels of care providers, 
each with specific tasks, there is a clear need for collaboration among care 
actors and care units, regardless of owners and principals. The borderline 
between health and social care is often unclear when it comes to responsibil-
ity and the types of tasks to be performed, and hence collaboration around 
the patient.  

Furthermore, the thesis employs a patient perspective, i.e. emphasis lies 
on the needs and wellbeing of the patient rather than on the efficiency of 
care organizations. A basic assumption of the thesis is that it is desirable to 
strengthen collaboration among the care providers simultaneously caring for 
a specific patient. The reason for this is that for a patient with several health 
and social care issues, the treatment involves many care providers, resulting 
in a great need to combine efforts and resources so that care targets and care 
activities are coordinated and planned in a way favorable for the patient. 
While healthcare specialties are highly cohesive, it is usually impossible to 
achieve low coupling between care providers when a patient is cared for by 
several of these at the same time. This is due to that much care information 
may need to be shared on a real-time basis. Moreover, the patient is a mov-
ing target. Things may happen any time and all the time. To ensure both 
patient safety and as good treatment as possible, it is necessary in all in-
stances to exchange information to have correct, timely and sufficient 
knowledge of what is going on around the patient.  

This assumption is not obvious. Another approach could be to organize 
healthcare so as to reduce the need for cooperation, such as by having a 
common economic model and one organization responsible for the patient's 
entire healthcare plan. However, this is possible only in certain contexts 
because of economic and regulatory barriers. 

Another assumption in this thesis is that information and communication 
technologies (ICT) can provide solutions to coordination problems. This 
assumption is based on the fact that many coordination problems are rather 
simple and can be managed by ICT solutions. However, it is important to 
note that the solutions proposed also support direct communication between 
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individuals and roles. Over the last few years a new phenomenon in modern 
community is that clever application of ICT can sometimes create virtual 
organizations, where different players can unite in common environments in 
service innovations such as UBER, Spotify and Google. These are environ-
ments where new business models and structures for patient-centered collab-
oration can be created. In the USA there are new care organizations, which 
can provide physicians and nurses on site within 60 minutes at a cost of $ 
200 according to UBER design, i.e. that via information service can supply 
and demand. There are companies offering collaboration with hospitals to 
relieve emergency departments1. 

For further clarification, healthcare concerns care aiming to diagnose, 
cure and prevent illness, and to increase patients’ quality of life, for example 
by relieving pain. Social care concerns personal care for the patient and 
involves help with activities of daily living (ADL), such as cleaning, shop-
ping, eating etc., and care that physically supports the patient, such as help 
with exercising, outdoor activities and personal hygiene (Paper 4). 

The National Health Council (NHC) in the USA defines patient-centered 
care [http://www.nationalhealthcouncil.org] as follows: “Patient-centered 
care is quality healthcare achieved through a partnership between informed 
and respected patients and their families, and a coordinated healthcare 
team.”  However, (1) since both health and social care are considered, and 
(2) since care for a single patient may involve the participation of several 
different professionals with quite disparate tasks to perform who come from 
different autonomous health or social care organizations, and (3) since the 
importance of care plans is being recognized, the definition is rephrased as:  

 
Patient-centered care is quality health and social care achieved through a 
partnership between informed and respected patients and their families, 
and coordinated health and social care teams conducting care activities 
according to jointly concerted care plans. 

 
Collaboration takes place when two or more parties work together in order 
to achieve a common goal, i.e. to perform a task that each cannot cope with 
alone or at least not as well or at as low a cost. This implies that the mutual 
goal must be understood by each party as well as the basic circumstances, 
demands and restrictions that the other party faces. The notion of collabora-
tion is further discussed in Chapter 3. 

 
Although the definition of patient-centered care essentially entails collabora-
tion, the thesis will where needed use the term patient-centered collabora-
tive care to stress the importance of collaboration. A further discussion of 
patient-centered care and related concepts is given in Chapters 2 and 3. 
                                                        
1 http://well.blogs.nytimes.com/2015/05/05/an-uber-for-doctor-housecalls/?_r=0 
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Coordination concerns “the act of managing interdependencies between 
activities performed to achieve a goal” (Malone, T. W. & Crowston, 
K.,1994). Such interdependencies may give rise to conflicts and need to be 
detected and resolved for collaboration to work.  
 
A Care Actor means any person, care professional, relative, or friend or 
even the patients themselves, in charge of performing some particular care 
action (Paper 6). Whereas CONTsys (2001) uses the term subject of care, the 
term patient is for reasons of intuition preferred, and also may include e.g. 
frail elderly without a particular diagnosis but simply in need of social care 
(Paper 6). 
 
A Care Provider is a care professional or care organization involved in the 
direct provision of care services (cf. healthcare provider according to 
CONTsys, 2001). 
 
A Care Organization is an organization, public or private, large or small, 
involved in the direct provision of care services. It may be anything from a 
very large hospital down to a single self-employed solo practicing care pro-
fessional, who in this case is considered as the only member of his or her 
own care organization. A temporarily put together care team is also a kind of 
care organization.  
 
Furthermore, we use the term Care Unit to denote a lower level autonomous 
care organization such as a primary care centre, a unit for advanced care at 
home or a unit for home services.  
 
The term Care Activity refers to any investigatory and interventionary ac-
tivity conducted for the patient by some health or social care actor (Paper 6). 
 
A Care Process is a partially ordered set of investigative and interventionary 
care activities or tasks aiming at assessing and improving the patient’s health 
and social situation.  
 
A Care Plan is a duly personalized statement of planned care activity bun-
dles encompassing all foreseen care provider activities to be performed by 
one care professional or by several care professionals with the same entitle-
ment (CONTsys, 2001). 
 
A Program of Care is a description of planned and duly personalized care 
activities adopted by one care unit addressing one or more healthcare issues 
(CONTsys, 2001). 
 



 7 

An Integrated Program of Care is a program of care, which is constructed 
as the result of adapting a set of programs of care such that they work to-
gether and in the best interest of the patient. The integrated program of care 
also needs to be complemented with and include the result of a common 
assessment, common overall care goals, and a plan for a common check of 
the total care (Paper 6). 

Figure 1.1 shows a conceptual model clarifying the relationships between 
some of the above notions.  

 

 
 

Figure 1.1 A conceptual model depicting some central notions 

1.2 Research Goals 
The problem domain of this work concerns how collaboration among all care 
actors involved in the health and social care of patients in complex care situ-
ations can be improved by providing ICT-based communication and infor-
mation services, at the same time making care more patient-centered and 
collaborative. It should be noted that the patients themselves, relatives and 
friends are regarded as important care actors. In other words the solutions 
suggested should include information services to be used by the professional 
care actors as well as by the patient and/or relatives. With this in mind, the 
following goals have been established. 
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Overall Research Goal  
-To suggest ways in which IT-based solutions can enable and leverage pa-
tient-centered collaborative health and social care. 
Research Goal 1 
-To identify a number of key problems that today hamper (or even hinder) 
the introduction of patient-centered collaborative health and social care. 
Research Goal 2 
-To identify those of the above key problems that can be resolved or reduced 
by introducing information services for supporting patient-centered collabo-
rative care.  
Research Goal 3 
-To design a set of information services, concepts and models that will sup-
port patient-centered collaborative health and social care. 
Research Goal 3:1 
-To design process models for patient-centered collaborative health and so-
cial care. 
Research Goal 3:2 
-To introduce generic concepts for describing patient-centered collaborative 
health and social care. 
Research Goal 3:3 
-To design information models for patient-centered collaborative health and 
social care. 
Research Goal 3:4 
-To suggest a set of generic information services for patient-centered collab-
orative health and social care. 

To keep the work within reasonable limits, discussion of information se-
curity concerns, albeit important, is generally left out of the thesis. This is 
because looking into these concerns does not immediately contribute to 
achieving the above goals. The thesis results will form a solid basis for fur-
ther research on the design of information authorization controls.  

1.3 Thesis Outline 
This thesis is organized in three parts. The first part contains five chapters 
that position the research in a context of health and social care practice and 
research, formulate overall research goals and relate the publications includ-
ed in the thesis to these goals, and provide a comprehensive description of 
research methods. The second part contains two chapters that present and 
discuss the outcome of the research, and reflect upon the quality and the 
effects of the research. The third part contains a set of six publications au-
thored by the author of this thesis and co-authors, which present and discuss 
research results. Table1.1 provides an overview of the content of the thesis. 
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Table 1.1 Thesis Content 
 
 
Part I 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part II 
 

Table of Content 
 
Research Frame 
Chapter 1, Introduction 
The introduction provides an overview of the thesis in that it briefly 
outlines the background to the research and the projects upon which 
the thesis is based. It defines important concepts and specifies the 
research goals. It summarizes the thesis content and papers included 
in the thesis. 
Chapter 2, Background 
The background provides an overview of the situation in health and 
social care in Sweden including the use of ICT, and a brief interna-
tional outlook concerning trends in population growth. Second, it 
states two important challenges that health and social care are facing 
Chapter 3, Related Research  
This chapter provides an overview of related research, including 
collaboration and coordination, patient-centered care, collaborative 
care, integrated care and business process management. 
Chapter 4, Research Methodology 
This chapter provides a description of the research process and the 
methodological approach. 
Chapter 5, The Projects  
This chapter provides an overview of the research projects upon 
which the thesis is based. The projects are InterCare, Sams, Mobis-
ams and VVP. 
 
Research Outcome 
Chapter 6, Results 
This chapter presents and discusses the research results and the 
knowledge contribution of the thesis. 
Chapter 7, Discussion 
This chapter reflects upon the quality of the research and the effects 
which the introduction of ICT-supported patient-centered collabora-
tive may have. It also discusses ideas for further research and devel-
opment. 
References 
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Part III  Publications 
PAPER 1: Winge M., & Waterworth E. (2014). Scenario for a pa-
tient at home in health and social care. Journal of Healthcare Leader-
ship, 6, 51-66. Dove press,  
PAPER 2:  Winge, M., Johansson, L. A., Nyström, M., Lindh-
Waterworth, E., & Wangler, B. (2010). Need for a new care model–
getting to grips with collaborative home care. Stud Health Technol 
Inform, 160(Pt 1), 8-12. 
PAPER 3:  Winge, M., Johansson, L. Å., Lindh-Waterworth, E., 
Nystrom, M., & Wangler, B. (2008, November). CO-CARE-
Collaborative Health and Social Care. In 13th International Symposi-
um on Health Information Management Research, Auckland, NZ. 
PAPER 4: Winge, M., & Wangler, B. (2013). Needs, Requirements 
and e-Services for Collaborative and Patient-Centered Care. In BIR 
2012: Emerging Topics in Business Informatics Research. CEUR-
WS.org (Vol. 963, pp. 75-91). Available from: http://ceur-
ws.org/Vol-963/paper7.pdf. 
PAPER 5: Winge, M., Johannesson, P., Perjons, E., & Wangler, B. 
(2015a). The coordination hub: Toward patient-centered and collabo-
rative care processes. Health informatics journal, 21(4), 284-305. 
PAPER 6:  Winge, M., Perjons, E., & Wangler, B. (2015b). Under-
standing Care Work and the Coordination of Care Process Conglom-
erations. In Advances in Conceptual Modeling (pp. 26-37). Springer 
International Publishing. 

 
Other Related Publications  
The following publications co-authored by the author of the thesis are related 
to the objectives of the thesis but have not been included: 
• Winge, M., Johannesson, P., Perjons, E., & Wangler, B. (2013). Managing the 

process conglomeration in health and social care. In International Conference 
on Health Informatics, Barcelona, Spain, 11-14 February, 2013 (pp. 374-381). 
SciTePress. 

• Winge, M., Johansson, L. Å., Nyström, M., Waterworth, E. L., & Wangler, B. 
(2012). Collaboration in Health and Social Care at Home–Needs and Require-
ments. In 11th International Conference on Perspectives in Business Informat-
ics Research, BIR'2012, 24-26 September, 2012, Nizhny Novgorod, Russia. 

• Winge, M., Johansson, L. Å., Lindh-Waterworth, E., Wangler, B., & Åhlfeldt, 
R. M. (2007, July). Interorganizational collaboration in home care: A first dis-
cussion of requirements. In Proceedings of 12th International Symposium on 
Health Information Management Research (ISHIMR 2007), Sheffield, UK. 

• Winge, M., Johansson, L. Å., Lindh-Waterworth, E., & Wangler, M. N. B. 
(2007). A New Care Concept-Making Collaborative Home Care Work. Per-
spectives in Business Information Research-BIR'2007, 158. 

• Winge, M., Lindh Waterworth, E., Augustsson, N. P., Fors, U., & Wangler, B. 
(2005). Exploring the concept of patient-centered collaboration in healthcare: a 
study of homecare in two Swedish cities. In iSHIMR 2005: 10th International 
Symposium for Health Information Management Research. Thessaloniki, 
Greece, September 2005. 
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• Andreasson, S., & Winge, M. (2009). Innovationer för hållbar vård och om-
sorg-Värdeskapande vård-och omsorgsprocesser utifrån. Vinnova – Verket för 
Innovationssystem/Swedish Governmental Agency for Innovation System. 
(Book). 

• Andreasson, S., & Winge, M. (2010). Innovations for sustainable health and 
social care-Value-creating health and social care processes. Vinnova – Verket 
för Innovationssystem/Swedish Governmental Agency for Innovation System. 
(Book). 

• Johannesson. C. & Winge M. -VINNOVA, M. (2011). Hälsa genom e, 
eHälsorapporten 2010. VINNOVA Rapport VR 2011: 04. (Book). 

1.4 Summaries of included Papers 
Paper 1: Scenario for a Patient at Home in Health and Social Care 
Winge, M., & Waterworth, E. (2014) 
This paper presents two scenarios, one describing the current care situation 
for a typical patient with multiple diseases in a palliative situation.  The au-
thors identified that for a patient with multiple problems and diagnoses, and 
with the involvement of several care actors, the issues typically needing to 
be addressed are a lack of collaboration, coordination and awareness of what 
others have done to assess - plan - perform - evaluate health and social care. 
Finally, the paper presents a patient scenario for how future collaboration 
can be implemented with the support of new information services. The fu-
ture scenario describes how the patient's situation can be improved through 
cross-border care planning, collaboration, communication, coordination and 
cooperation involving relevant health and social care actors. Both scenarios 
are based on what was expressed in focus groups and in interview studies. 
The paper points to the increasing need for executive leaders within and 
between organizations to take action and to agree on how collaboration 
should be implemented and improved at the operational and tactical level. 

I contributed to all sections of this paper. I provided the main contribu-
tion regarding the current scenario and the future design, and the develop-
ment of the economics aspects of the current and future care process and 
design. My contribution to the paper corresponds to around 90 %.  
 
Paper 2: Need for a New Care Model - Getting to Grips with Collabora-
tive Home Care 
Winge, M., Johansson, L. A., Nyström, M., Lindh-Waterworth, E., & Wan-
gler, B. (2010).  
The aim of the paper is to further explore the detailed need for collaboration 
between different care units, individuals and professions, and to outline or-
ganizational and/or ICT-based solutions. The paper discusses the fact that 
more patients are treated in their homes by a set of organizations, sometimes 
with different ownership, and how this places new and severe demands on 
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health and social care staff to communicate and collaborate. The paper ex-
plores the many issues that arise when it comes to making different organi-
zations collaborate, and making care personnel collaborate and coordinate 
their work. Problems and needs of all stakeholders involved in the care of 
patients with multiple diseases, of patients in palliative care, or simply of 
frail elderly, are looked into. Issues identified concern laws and regulation, 
management and coordination, concepts and terminology, and motivation 
and teamwork. For each set of issues solutions are suggested. Finally a set of 
information services to help dealing with the issues is suggested. As a whole, 
the suggested solutions are a mix of organizational/administrative measures 
and IT support for communication and coordination.   

I contributed to all sections of this paper. I provided the main contribu-
tion in terms of the list of issues, new care concepts, and development of the 
suggested solutions that are based on her own research projects. My contri-
bution to this paper corresponds to around 40 %.  
 
Paper 3: CO-CARE - Collaborative Health and Social Care 
Winge, M., Johansson, L. Å., Lindh-Waterworth, E., Nystrom, M., & Wan-
gler, B. (2008).    
Healthcare in Sweden and much of the western world is in a phase of exten-
sive change. A major change is that more and more patients are treated and 
cared for in their own homes rather than in hospital. This can also apply to 
the care process of seriously ill patients in which several professions from 
healthcare are involved. We explore how this imposes new and stronger 
demands on health and social service staff, as well as on different managerial 
and operational levels, to improve their communication and collabora-
tion. The paper identifies the various types of stakeholders involved in the 
process or otherwise affecting the requirements for collaboration and com-
munication, between organizations, as well as between different organiza-
tional levels within one organization. It outlines a set of organizational 
and/or ICT-based solutions, based on a patient-centered perspective, and 
identifies particular care stakeholder interests. An overall IS architecture is 
also proposed.  

I contributed to all sections of this paper. I made the main contribution in 
terms of the list of issues, the requirement for a common care plan, and the 
development of the suggested solutions for collaboration between care or-
ganizations based on her projects. My contribution to the paper corresponds 
to around 40 %.  
 
Paper 4: Needs, Requirements and eServices for Collaborative and Pa-
tient-Centered Care  
Winge, M., & Wangler, B. (2013). 
This paper further discusses and explores the needs for collaboration be-
tween different health and social care units and professions, and outlines 
information services that will instigate a process-oriented knowledge supply 
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focusing more on processes closer to the patient than on general organiza-
tional structures and processes. It discusses the nature of collaborative health 
and social care and discusses four general classes of issues and requirements 
and the effects caused by these not being dealt with. It further suggests an 
information and e-services architecture and provides a number of examples 
of common information services.   

I contributed to all sections of this paper. I provided the main contribu-
tion in terms of the list of causes of lack of collaboration and the need for a 
new way of working supported by new e-services. My contribution to the 
paper corresponds to around 60 %.  
 
Paper 5: The Coordination Hub: Towards Patient-Centered and Col-
laborative Care Processes 
Winge, M., Johannesson, P., Perjons, E., & Wangler, B. (2015a).  
This paper addresses the problem of patient-centered collaborative health 
and social care. The paper introduces the notion of a process conglomeration 
as a set of Patient-Centered Care Processes (PCCP) that all concern the same 
patient, overlap in time, and all have the goal of improving or maintaining 
the health and social wellbeing of the patient. The paper also introduces a 
Patient-Centered Information Model (PCIM) that focuses on care planning 
and care activity coordination among the different care parties involved in a 
process conglomeration. In order to address the challenges of collaborative 
patient-centered care, a solution is introduced in the form of a Coordination 
Hub, an aggregate software information service, which offers a number of 
information services for coordinating the care activities of the processes in a 
conglomeration. Information services include services for notifying care 
actors of upcoming care activities, registering care activity outcomes, re-
trieving patient health information, and conferencing.    

I contributed to all sections of this paper. I provided the main contribu-
tion in terms of the development of common care processes, common infor-
mation structures, use of standards and design of suggested e-services. My 
contribution to the paper corresponds to around 40%.  
 
Paper 6: Understanding Care Work and the Coordination of Care Pro-
cess Conglomerations. 
Winge, M., Perjons, E., & Wangler, B. (2015b).  
Health and social care is becoming ever more complex as a consequence of 
societal trends, including an aging population and increased reliance on care 
at home. A single patient may receive care from multiple health and social 
care providers, which easily leads to situations of potentially incoherent, 
uncoordinated, and interfering health and social care processes. To describe 
and analyze such situations, the paper introduces the notions of a patient-
centered care process and a conglomeration of such processes. The latter is 
defined as a set of patient-care processes that all concern the same patient, 
overlap in time, and share the overall goal of improving or maintaining the 
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health and social wellbeing of the patient. The Patient-Centered Care Pro-
cess, PCCP in short, is inspired by the well-known PDCA cycle and com-
prises activities of assessing, planning, carrying through and evaluating care. 
It reflects how care is and should be carried out both in a situation where a 
care professional meets a patient without a previous plan and in a situation 
where a care actor is to perform a planned care action. Finally, the paper 
proposes to employ the PCCP also as a coordinating superior process in 
situations where a conglomeration is at hand. 

I contributed to all sections of this paper. I provided the main contribu-
tion in terms of the different levels of care process phases and the need for 
coordinating parallel ongoing processes, use of standards and design of 
suggested processes. My contribution to the paper corresponds to around 
50%.  

1.5 Papers Related to Research Goals 
Table 1.2 provides an overview of how each of the papers contributes to 
achieving the research goals.  
 
Table 1.2 Papers related to research goals 

 Research  
Goal 1  
To identify a 
number of 
key prob-
lems that 
today ham-
per (or even 
hinder) the 
introduction 
of patient-
centered 
collaborative 
health and 
social care. 
 

Research  
Goal 2 
To identify 
those of the 
above key 
problems 
that can be 
resolved or 
reduced by 
introducing 
information 
services for 
supporting 
patient-
centered 
collaborative 
care.  

Research  
Goal 3:1 
To design 
process 
models for 
patient- 
centered 
collabora-
tive health 
and social 
care. 

Research  
Goal 3:2 
To intro-
duce suita-
ble con-
cepts for 
describing 
patient- 
Centered 
collabora-
tive health 
and social 
care. 

Research  
Goal 3:3 
To design 
information 
models for 
patient- 
centered 
collabora-
tive health 
and social 
care. 

Research 
Goal 3:4 
To suggest 
a set of 
generic 
information 
services for 
patient- 
centered 
collabora-
tive health 
and social 
care. 

P 
 1 

A current 
situation 
scenario 
showing 
general 
problems in 
care.  

A future 
scenario 
showing how 
the patient 
situation can 
be improved 
by using 
ICT. 

A set of 
interacting 
care pro-
cesses. 

- - A future 
scenario 
outlining 
some in-
formation 
services. 
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P 
 2 

A first list of 
key prob-
lems. 

A first list of 
key prob-
lems that 
can be 
addressed 
by the use of 
IT solutions. 

First set of 
require-
ments for 
patient- 
centered 
care. 

- Require-
ments for 
information 
services. 

Require-
ments for 
information 
services. 

P 
3 

A further 
elaborated 
list of key 
problems. 

A first list of 
key prob-
lems that 
can be 
addressed 
by the use of 
IT solutions. 

- - Care 
stakeholder 
communi-
cation 
require-
ments. 

An outline 
of an infor-
mation 
architec-
ture. 

P 
 4  

The list of 
key prob-
lems further 
elaborated. 

A first list of 
key prob-
lems that 
can be 
addressed 
by the use of 
IT solutions. 

The set of 
interacting 
care pro-
cesses 
further 
elaborated. 

- A set of 
information 
require-
ments. 

Examples 
of common 
information 
services. 
 
 
 

P 
 5 

- - The patient- 
centered 
care pro-
cess. 

Introduc-
tion of the 
conglom-
eration 
construct. 

An infor-
mation 
model. 

A set of 
generic 
information 
services. 

P 
 6 

- - The Patient- 
Centered 
care pro-
cess further 
elaborated 
and em-
ployed in 
three differ-
ent con-
texts. 

The con-
glomera-
tion con-
struct set in 
context. 

The infor-
mation 
model 
further 
elaborated. 

- 
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2 Background 

2.1 Population Change in a Global Perspective 
With the universal trend of longer life expectancy, age groups above 60 
years are becoming a larger proportion of the population, not only in Sweden 
but also in many other countries and regions of the world. The need for pa-
tient-centered collaborative care is likely to increase with an increasingly 
aging population. 

The world population, estimated by 2015 to be 7.2 billion (Worldometer, 
2016) is projected to increase by almost one billion people within the next 12 
years, reaching 8.1 billion in 2025 and then 9.6 billion in 2050, according to 
the (Untied Nation, 2015). The bulk of population growth is expected to 
come from the developing world. According to the UN, most of the increase 
will take place in developing regions, especially in Africa. Africa's overall 
population will rise from 1 billion in 2010 to 3.6 billion in 2100. The popula-
tion of Nigeria could surpass that of the United States by 2050. India is ex-
pected to become the world’s largest country, overtaking China around 
2028. Only by raising the living standards of the poorest, one will gain con-
trol of population growth (Rosling, 2010). Figure 2.1 shows that the propor-
tion of elderly people will increase dramatically (UN 2013).  

 

  
Figure 2.1 World population (UN, 2013). 

The aging of the population puts pressure on the affordability of health 
and social care services. The global age distribution of the population will 
change dramatically when, by the end of the twenty-first century, the present 
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low- and middle-income economies will represent the biggest populations 
aged above 60. This means that one of the biggest challenges for this century 
is how to manage the consequences of population aging under different eco-
nomic and infrastructural circumstances (Adler.N., Lind-Mörnesteen.K. & 
Winge.M., 2015). Most countries urgently need to improve support for the 
growing aging populations by improving health and social care processes, 
collaboration and the use of resources (see also Sections 1.1 and 2.3). 

By the year 2000, 12.4% of the population of the USA was over 65 years 
of age. By 2030, that share of the population is expected to increase to 19%, 
accounting for around 72 million people (Administration on Aging 2016)2. 
By 2030 the population in the USA, compared with the situation in 2014, is 
expected to include three times as many people older than 65, five times as 
many people older than 85 and 20 times as many people older than 100 (Eu-
rostat, 2016)3. 

China has a huge aging population and an urgent need to create better 
care for the elderly population. According to government-sanctioned media, 
the proportion of the population older than 65 years makes up 7.6 percent of 
the whole. According to China's Civil Affairs, the number of people over 60 
in 2013 reached 200 million, which represented 14.9 percent of the popula-
tion. China is experiencing problems with its growing elderly population and 
programs to reduce population growth have significantly reduced the number 
of young people who will take care of the old.  

India with over one billion people is the second most populous country in 
the world, accommodating 17 percent of the world’s population in 2.4 per-
cent of the world land area. The demographic profile of India’s population is 
changing and the proportion of the elderly is increasing significantly. India is 
one of the world's largest care markets with care needs that are enormous 
and where there are huge differences between different regions and different 
groups of patients (WHO 2012). 

In 2012, the population of the EU was 505.2 million, i.e. 7.3% of the 
world total (Eurostat, updated 2012)4. The number of elderly people aged 65 
or older in the EU was 90.4 million. To deal with the demographic challenge 
in Europe, the Council of Ministers of the European Commission decided to 
make Europe a hub for developing digital technologies and services de-
signed to help older people to remain living independently in their own 
homes. Member States cooperate through the “open coordination method”, 
which means comparing themselves with each other in order to learn from 
good experiences and examples (the EU Health Strategy “Together for 
Health” supports the overall Europe 2020 Strategy)5. In 2011, the European 
Commission launched the eHealth program (eHAP 2012-2020)6. Its purpose 

                                                        
2 http://www.aoa.gov/Aging_Statistics/ 
3 http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/The_EU_in_the_world_-_population 
4 http://ec.europa.eu/eurostat/statistics-explained/index.php/Main_Page 
5 http://ec.europa.eu/health/strategy/policy/index_en.htm 

6 http://ec.europa.eu/digital-agenda/ 
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is to provide an opportunity to consolidate the measures implemented so far 
and make it possible to take a step further and to achieve a longer-term vi-
sion for eHealth in Europe, as well as for the Europe 2020 Strategy and the 
Digital Agenda for Europe. The literature shows that in this area there are 
many similarities between national and regional problems and requirements 
worldwide, i.e. an aging population with more and more elderly people that 
will require care for longer periods of time than previous generations.   

Different countries have chosen different methods to finance health and 
social care, from a general social security that covers all citizens to a mixture 
of user fees and means-tested benefits for those with the lowest incomes 
(Hagbjer, 2014). An OECD report (Colombo. F. & Mercier. J., 2012) indi-
cates that the financing of long-term care for older people is increasingly 
moving from being a matter for the individual to being funded through na-
tional systems, whether these are tax-based or based on a universal social 
security.  

This situation sets high and, above all, new requirements for health and 
social care professionals to communicate and collaborate. Effective collabo-
ration in health and social care is central to delivering high-quality practice 
and services for the world’s elderly population (Paper1). 

2.2 The Situation in the Swedish Care System 
Over the past few years (by 2016) the patient situation in Swedish health and 
social care has been heavily discussed and criticized in research and in the 
media. There are also clear signals from the government and leading public 
authorities in that the care situation for the patient needs to be significantly 
improved in terms of sustainable collaborative care. This especially applies 
to patient groups such as frail elderly and comorbid patients (The Swedish 
National Audit Office, 2011; The Swedish Health and Social Care Inspec-
torate, 2013; Thoresson, 2012; Tyrstrup, 2012; Winge & Waterworth, 2014). 
The need for a change in this direction is evident also in this thesis, as it is in 
a highly acclaimed series of articles in Dagens Nyheter (a leading Swedish 
newspaper) by Zaremba (2013). Zaremba observes that many care-intensive 
patients are not receiving the care they are entitled to and need to have in 
order to achieve a decent and dignified life. Zaremba claims that the intro-
duction of New Public Management, the management model by which the 
Swedish public healthcare is to be governed, is one important reason for 
today’s care situation. A report from Kairos Future (2011) discusses its ma-
jor shortcomings for citizens and for the individual. The report claims that 
patients who require extensive care, i.e. patients in a palliative situation, frail 
elderly, patients with multiple illnesses and patients with dementia, are par-
ticularly affected.  

It concludes that decentralization increases demands on coordination of 
care activities and on patient influence (patient empowerment) and that what 



 19 

can henceforth be expected is that patients/citizens (and their relatives) will 
be more active in their own care process (Paper 1), which also gives rise to 
additional demands for coordination and collaboration. Several reports have 
highlighted that responsibility for the patient sometimes “falls through the 
cracks” as the patient is transferred from one organization to another, and the 
health and social care package is not coordinated (Krohwinkel Karlsson & 
Winberg, 2012; Thoresson, 2012; Fernler, 2011; Koch, 2008 and 2010; Fu-
rubacke, et al., 2007; Scandurra, 2007; Hägglund, 2009; Åhlfeldt & 
Söderström, 2006; Winge et al., 2005, 2007a, 2007b, 2008, 2012, 2014).  

According to The Swedish National Board of Health and Welfare (in 
Swedish: Socialstyrelsen), malpractices in healthcare lead to 630,000 care 
days, amounting to an annual cost of around SEK 6 billion7 Furthermore, 
managers and care actors that are working directly with patients on a daily 
basis may have to log in to up to 15 different systems. Doctors and nurses 
drown in data from electronic health records, follow-up systems, social care 
registers, quality registers and benchmarking registers. According to The 
Swedish Agency for Health and Care Services Analysis (2014), patients in 
Sweden experience to a significantly lower extent than those in other coun-
tries regular doctors or medical professionals coordinating their care.  

Also, for reasons of personal preference and cost containment, an increas-
ing number of patients will be treated and cared for in their own homes. For 
health and social care systems to be safe and to produce high quality care 
they must be based on effective collaboration between care actors that partic-
ipate in the delivery of health and social care with the patient and if possible 
the patient’s relatives (The Patient Act 2013. in Swedish: Patientlagen).  

There will also be a great need for coordination in assessing care needs, in 
planning care, in performing care and in following up care, and hence in the 
management and better use of care resources in health and social care organ-
izations.  

2.2.1 Health and Social Care Organization in Sweden 
Swedish health and social care has a fairly complex structure and organiza-
tion. Responsibility for Swedish health and social care is split between the 
county councils and the municipalities. Sweden is subdivided into 20 coun-
ties and 290 municipalities, each with an elected council with particular au-
tonomy and responsibility. The county councils are responsible for primary 
healthcare and specialized hospital care, while municipality councils are 
responsible for social care and for certain elderly care. County councils and 
municipalities are governed by laws, regulations, and policies that are decid-
ed upon by national government and the parliament, and also by policies and 
routines designed by themselves on a regional and local level.  

                                                        
7http://www.riksdagen.se/sv/Dokument-Lagar/Fragor-och-anmalningar/Fragor-for-skriftliga-
svar/Samhallskostnader-for-vardskad_H011213/ 



 20 

Because of the aging population and a shortage of hospital beds, it has 
become a challenge to find new ways to support care for elderly or disabled 
citizens and for patients with chronic illnesses living at home. In June 2013 
doctors began to voice unease that the Swedish healthcare system does not 
correlate with the patient's needs. They believe that as a result of how 
healthcare is governed it is not possible to provide patients with the care they 
need8. The Swedish Agency for Health and Care Services Analysis (2014) 
mentions, that a key weakness of Swedish healthcare is that it is not suffi-
ciently patient-centered. The study shows that Sweden has great potential to 
develop health and social care to be more patient-centered. The report com-
pares 10 countries in a study, drawing the overall conclusion that 
“healthcare in Sweden has not succeeded in creating the conditions for the 
patient to take a more active role in contact with the professional care.” 

Effective Care (Effektiv vård, slutbetänkande (SOU 2016:2)) reports on 
an inquiry taking as its starting-point that the value of health and medical 
care occurs in the meeting or interaction between the patient and healthcare. 
The effectiveness of the care is thus determined in this meeting. An im-
portant overall conclusion is that a prerequisite for interaction to take effect 
is that the patient is involved and participates in the process of their own 
healthcare to a greater extent than what is the case today. To constantly bear 
in mind that patient benefits are created in the individual meeting is of cru-
cial importance for the effectiveness. 

Against this background, the overall challenge is to improve patient value 
by organizing care around the health and social conditions of the patient, 
rather than around the medical specialties or the need for organizational ad- 
ministration, economy and efficiency. 

2.2.2 Legislation and Regulation in the Swedish Care System  
The purpose of this section is to give a short presentation of the Swedish 
laws and regulations relevant to this thesis.  
• The Health and Medical Services Act (in Swedish: Hälso- och 

Sjukvårdslagen, HSL (1982:763)) is a law containing the basic rules 
for all health care. The law also regulates the healthcare related re-
sponsibilities of the county councils and the municipalities, respec-
tively. 

• The Social Services Act (in Swedish: Socialtjänstlagen, SOL 
(2001:453)) contains rules on how the community shall support all 
those in need of assistance that are not supported by anyone else.  

○ Lex Sarah9 is the everyday name of §3 in Chapter 14 of the 
Social Services Act. It stipulates that everyone who works in 

                                                        
8 Swedish Newspaper, Dagens samhälle, page 10, number 26, 2013 
9 Named after the whistleblower Sarah Wägnert, a nurse assistant who drew attention to certain serious 
anomalies in the care of a nursing home in Solna. 
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social care will take care of the elderly or disabled to ensure 
that they receive good care and lives in a safe environment. 
This provision entered into force on January 1, 1999 and 
was strengthened in 2011. 

• Coordinated Individual Plan - CIP (in Swedish: Samordnad Individ-
ual Plan -SIP). Coordinated Individual Plan is statutory since 2010 
according to both HSL (3 § f) and to SoL (2 Ch. 7 §). A CIP shall be 
established with the patient when there is a need for efforts from both 
social services and health care, and when coordination is required. 
This applies regardless of the person's age or problems. The purpose 
of the plan is to ensure coordination. The patient shall be in agree-
ment to that the plan is to be established. The patient shall be in-
volved and have influence in the decisions. If so needed, the plan 
shall be initiated without delay. 

• Regulation on management system for quality and patient safety (in 
Swedish: Ledningssystem för kvalitet och patientsäkerhet i hälso- och 
sjukvården (SOSFS, 2005:12)) highlights six areas as important con-
ditions for good quality care. Care should hence be: 1. evidence-based 
and relevant; 2. safe; 3. patient-focused; 4. effective; 5. equal for all 
citizens; 6. carried out in a timely manner.  

• Collaboration at admission and discharge of patients in hospital (in 
Swedish: Samverkan vid in- och utskrivning av patienter i sluten vård 
(SOSFS, 2005:27)) states that the care plan should include relevant 
details such as: medical goals, procedures and treatments, current 
drug prescriptions, provided or prescribed medical devices, primary 
and specific care, nursing care, support and services, and rehabilita-
tion and habilitation. The care plan must also state:  

○ The name of the doctor in charge of the plan, 
○ the name of the doctor in primary care and in hospital dis-

charge with continued responsibility for the care and treat-
ment of the patient, 

○ the action decided/supported by the attending doctor deter-
mining healthcare vs. self-care, and defining who should 
take each action,  

○ if related care units have been involved in care planning or 
not, 

○ if the patient has been involved in the care planning or not, 
○ the objective of the efforts and how and when the results are 

to be monitored. 
A care plan may be established even if the patient is not yet ready 
for discharge. All care planning must be documented in the medical 
records of hospital discharge. If change is so significant that a care 
plan is affected, that care plan shall be revised.  

• The Personal Data Act (in Swedish: Personuppgiftslagen (1998:204)) 
came into force in 1998, and contains rules on how various types of 
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information and data on individuals are to be handled. The purpose 
with this law is to protect the personal integrity of individuals.  

• The Patient Act (in Swedish: Patientlagen (2014:821)) came into 
force in January, 2015. The aim is to strengthen and clarify the status 
of patients and to promote patient privacy, autonomy and participa-
tion.  

• The Patient Data Act (in Swedish: Patientdatalagen (2006:82)) came 
into force in 2008. The law controls the rules for handling personal 
data in healthcare records. The law also makes it possible for individ-
uals to a certain extent to handle and share their own medical records 
via the Internet. The law also grants individual patients the right to 
filter out certain information.  

• The Patient Safety Act (in Swedish: Patientsäkerhetslagen(2010:659)) 
came into force in 2011. The Act aims to promote a high level of pa-
tient safety. Health and social care providers shall plan and control 
activities, prevent care injuries, provide patients and relatives possi-
bilities to participate in their own patient safety, report care actions 
that have resulted or could result in serious care injuries.   

○ Lex Maria10 is the everyday name of the obligation to report, 
as stipulated in § 5 Chapter 3 of the Patient Safety Act (Pa-
tientsäkerhetslag (2010:659)). Caregivers should report 
health events that have led to or could lead to serious dam-
age to health and risk to the patient.  

The following is a description of important Swedish strategies and poli-
cies. 
• National strategy for eHealth. The European Action Plan (2004) 

urged member countries to develop national and/or regional eHealth 
strategies. The Swedish eHealth strategy, (2010) is a revision of the 
National IT and Care Strategy (2006).  

• Strategy on better and more equal healthcare, Good Care, (in Swe-
dish: God Vård (2012-2016)) as a combined effort for improved 
equality in healthcare. Discussions are also held on the design of new 
compensation systems, e.g. setting rewards based on the achieve-
ments for the patient, strengthening of collaboration across organiza-
tional boundaries and for opening up for innovative ways to organize 
activities and other conditions - all of which are intended to benefit 
the patients concerned.  

• National Information Structure project, (in Swedish: Nationell infor-
mationsstruktur (2006- 2016)), managed by the National Board of 
Health and Welfare (in Swedish: Socialstyrelsen) is a description of 
the type of information that is required for provision of good 

                                                        
10 Named after an incident in which four patients at the Maria hospital in Stockholm died when they were 
injected with disinfectant instead of anesthetic. 
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healthcare, focus on cooperation, follow-ups, systematic improve-
ments, open reports, performance and comparisons.  

 
Finally, in 2016 the Swedish government defined a new vision for e-

Health 2025: “In 2025, Sweden will be the best in the world in the use of 
digitization and e-health opportunities in order to facilitate people to 
achieve good and equitable health and welfare, and to develop and strength-
en their own resources for increased autonomy and participation in socie-
ty.”  

Increased digitalization will provide effective operational support to en-
sure the social, health and dental care quality. This vision will be followed 
by concrete action plans to be presented11. 

As can be understood, several of these laws and guidelines point to the 
importance of and need for collaboration among caregivers caring for one 
and the same patient at the same time. Despite this, reports in media and in 
research such as accounted for in this thesis show that there are severe defi-
ciencies in the implementation of such collaboration, in particular at the op-
erational level.  

2.3 Challenges in Health and Social Care 
The growth in population and changes in age distribution combined with 
advances in medical care will make increasing demands of collaboration and 
coordination of existing resources in order to cope with the increased health 
and social care demands in the future. I have identified the following overall 
challenges as the ones where ICT can help remedy the situation. 
 
1. Communication and collaboration across organizational boundaries, and 
between different professions 

In a report by The Swedish National Board of Health and Welfare (2014), 
the most ill elderly people are those aged 65 or older who have extensive 
reductions in their functional state as a result of aging, injury or illness. The 
report discusses severe deficiencies in the national primary care of Sweden, 
citing examples such as lack of continuity in care and poor availability of 
care. To see a doctor visiting a patient in her home is very rare, and patients 
treated at home are visited by so many different service-providing people 
that it is becoming increasingly common for the elderly to cancel this ser-
vice.  

Faulty medication is a major problem because of too many uncoordinated 
medical prescriptions. Care plans are often inadequate or not up to date. 
Many patients are discontented because of unsatisfactory treatment in inten-

                                                        
11 A vision for ehealth 2025 (Vision e-hälsa 2025 (in Swedish) 
http://skl.se/download/18.1562820d15385874ca811995/1458549343494/Vision%2Behälsa%2B2025.pdf 
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sive care or in hospital care, and in the lack of collaboration between differ-
ent care and treatment providers. The elderly themselves are requesting one 
person with responsibility for the coordination of their treatment. It should 
also be noted that many relatives are making major efforts in this context. 
There are also big differences in care consumption and in costs between 
different municipalities and counties.  

The Swedish National Audit Office (2011) shows that care staff’s access 
to patient information from other care providers is still very limited. The 
Patient Data Act aims to create conditions for sharing information between 
different healthcare providers, but it has proved difficult to implement. Also, 
the ICT infrastructure is not sufficiently well developed to enable an effi-
cient exchange of information between different care actors. The situation is 
different for different care actors, and may differ within groups of those.   
 
2. Coordination of tions where several care units are involved in caring for 
a single patient at the same time   

Coordination of care activities for patients today is a challenge. For an in-
dividual patient, there is often more than one care provider or care person 
with responsibility for carrying out certain care activities. The responsibility 
for the patient may “fall through the cracks” as the responsibility for a pa-
tient is transferred from one organization to another.  

According to Andreasson & Winge (2010), sometimes care personnel act 
without an in-depth understanding of the role they should play. It would also 
be possible to care for more patients and entirely new patient groups at home 
than is currently the case. However, achieving a qualitative patient-centered 
care process, especially in the home of the patient, requires improved coor-
dination of care activities between the care actors participating in the health 
and social care team of the patient, including the patients themselves and 
their relatives. The coordination of provision of care is today not optimal for 
the patient.   
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3 Related Research 

Health Informatics (HI) is “ the interdisciplinary study of the design, devel-
opment, adoption and application of IT-based innovations in healthcare ser-
vices delivery, management and planning.” (National Library of Medicine 
2016). It may also be referred to as health information systems, healthcare 
informatics, medical informatics, nursing informatics, clinical informatics or 
biomedical informatics. It deals with the resources, devices, and methods 
required to optimize the acquisition, storage, retrieval and use of information 
in health and social care. 

Mettler and Raptis (2012) define three main areas for research in health 
informatics: 

1. e-health and clinical systems is an area driven mainly by clinicians 
and technologists that have a deep understanding of medical pro-
cesses and treatments; 

2. personal health and independent living approaches the adoption of 
information and communication technologies in the peripherals out-
side a healthcare organization; 

3. cross-sectional topics including educational, societal, economic and 
behavioral aspects of health information systems.  

The most high profile area is e-health and clinical systems, including their 
design, implementation and use. The research work accounted for in this 
thesis lies in the first area, e-health and clinical systems, but concerns also 
personal health and independent living. Interagency collaboration among 
care organizations was studied by van Eyk and Baum (2002). They found 
factors affecting collaboration to be: accessibility, mutual respect and credi-
bility, sharing of information, personal contact and networking. Even though 
it is considered a challenge for clinicians to manage information overflow 
from Electronic Health Records (EHRs), it is argued that current EHRs are 
not adequate for supporting the input required for the collaborative medical 
decision-making processes and care planning of the future.  

There is therefore a need to move beyond EHRs to introduce more wide-
spread use of care plans. Lichtenstein et al. (2004) hypothesized that sup-
pression of participation among low-status team members leads to poor 
cross-functional team performance. According to O’Malley et al. (2010), 
EHRs can facilitate within-office care collaboration but are less able to sup-
port collaboration between clinicians belonging to different organizations.  
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Various types of architectures for realizing systems and services supporting 
collaboration in care have been proposed. A service-oriented architecture for 
EHR design was proposed by Raghupathi and Kesh (2008). Davis and Blan-
co (2005) suggested an agent-oriented architecture, where the control of 
activities carried out in accordance with plan is ensured by compliance 
agents who issue reminders and alerts. The architecture included various 
artifacts, especially services such as assessments and care plans. Organiza-
tions in the USA, according to Darkins et al. (2008), such as Kaiser Perma-
nente and the Veterans Health Administration (VHA), have for some time 
worked with coordinated processes and service architectures for health and 
social care. 

According to Furubacke et al. (2007) that discuss that collaborative ICT 
can help sick elderly people to improve their quality of life, to stay healthier 
and to live independently for longer periods of time. Innovative solutions are 
emerging to help counteract problems related to memory, vision, hearing, 
mobility and loss of independence, aspects that are often more prevalent 
with age. Recent global trends show various independent service innova-
tions, including those developed by patient associations, which better con-
tribute to creating value for the patient as an individual.  

Patient groups with specific diagnoses have started to establish and de-
velop their own information services, leading to the use of social media and 
apps to organize and to improve their own health and social care situation by 
coordinating care information. These types of data are interesting for medi-
cal research, for personalized medicine and for the pharmaceutical industry 
alike. The information services to be developed in future must also relate to 
the new upcoming business process models and to information services de-
veloped by the patients themselves, such as the web site “Patients like me” 
and “Improve care now” (Wicks et al., 2010). 

The International Technology and Innovation Foundation (ITIF)12 indicat-
ed in a report (Castro, 2009) that Sweden, Finland and Denmark were clearly 
among the global leaders in adoption of EHR systems by hospitals. Research 
programs in Sweden, such as ITHS-1 and ITHS-213 running between 2003 
and 2007, have added a number of research results and innovative ideas for 
coordination and collaboration in health and social care. Not so many of 
these innovations have been implemented in care organizations as the latter 
are locked into specific structures and platforms, which are difficult to 
change. Large investments in the old electronic healthcare systems make it 
difficult to engage in accommodating new information services.  

The Swedish government has for some years emphasized the need for pa-
tient-centered process models and information structures as important ele-

                                                        
12 ITIF is a non-partisan think tank whose mission is to formulate and promote public policies to advance 
technological innovation and productivity internationally. 
13 “IT i Hälso- och Sjukvården” was a Swedish research funding program for collaborative health and 
social care. 
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ments in reaching the target of patient safety, here meaning patient infor-
mation security for the IT systems to contain correct information.  

However, throughout the first 30 years of the EHR era, a large number of 
system structures have appeared in the Swedish health and social care sys-
tem area. Sweden today has several hundred different EHR systems, most of 
them not easily designed to communicate with each other. They use differing 
information models and are built on several different platforms. Moreover, 
existing information models are often developed with an organizational fo-
cus, and do not consider the needs of the patient in an optimal way so as to 
facilitate collaboration and coordination (Winge et al., 2005). Less devel-
oped countries may in fact have an advantage in that they do not have this 
legacy, and may hence have a chance to leapfrog certain stages in develop-
ment.  

However, the underlying care process and information models proposed 
so far must be improved for better support of patient-centered, coordinated 
and collaborative care. The area is complex. Several business levels, meth-
ods of analysis, and temporal perspectives need to be taken into account, 
understood and modeled. It is necessary to know how different components 
of care processes fit together in conceptual models, and be familiar with the 
use of standards (see also Section 5.1), information structures, e-services, 
service platforms, apps, sensors, IoT (Internet of Things), information secu-
rity, not to mention implementation and deployment and how all should be 
procured in a proper manner, taking into account the requirement for collab-
oration. 

Consequently, future IT support and e-services must find flexible ways to 
adapt to changing organizations and be able to describe, to support and to 
follow up on activities at the operational level in order to produce patient-
centered care that is safe and of high quality. We are moving from an era 
where the focus has been on how information about individual patients 
should be documented to a new era that to a greater extent discusses how 
data can be used to create the best possible value for the individual patient. 

3.1 Collaboration and Coordination 
Chapter 1 states that two or more parties collaborate when they work togeth-
er in order to achieve a common goal, i.e. to perform a task that each one 
cannot cope with alone or at least not as well or at as low a cost. This implies 
that the mutual goal must be understood by each party as well as the basic 
circumstances, demands and restrictions that the other party faces. Each par-
ty must be clear on how tasks are distributed and how one's own task con-
tributes to the common goal (Paper 2).  

Collaboration usually involves working iteratively with much feedback 
and hence communication among the involved parties. The parties may be 
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specialized to perform specific tasks but in order for them to accomplish the 
common goal they cannot work in isolation but usually need to adapt their 
own work to what others have and have not done in a work process aiming 
for the common goal.   

A term with a similar meaning is cooperation. However, where collabora-
tion involves much communication, adaptation and working hands-on to-
gether towards a common goal, cooperation can be seen simply as the oppo-
site to competition and tends to mean working together side-by-side for mu-
tual benefit but with less need for adaptation and not necessarily every party 
helping the others hands-on. 

Collaboration in healthcare occurs when multiple healthcare providers 
from different professions provide comprehensive services by working with 
people, their families, care providers, and communities to deliver the highest 
quality of care across settings. Practice includes both clinical and non-
clinical health-related work, such as diagnosis, treatment, surveillance, 
health communications, management, and support services (WHO, 2010). 
The terms integrated care, coordinated care, seamless care and transmural 
care are sometimes used as synonyms (more or less) to what is referred to as 
collaborative care. 

Mintzberg (1979) classifies hospitals as “the professional bureaucracy”. 
He discuss that A professional bureaucracy employs well-educated, well-
trained, and culturally well-integrated professionals and gives them substan-
tial autonomy and control over their work. This means that professionals 
work relatively independently of supervisors and colleagues but close to the 
unit they serve. There is independence and autonomy on the one hand, and 
on the other there are forces that may be counteractive to collaboration. 
Hence for collaboration to function in such environments, it requires tactics 
and tools that allow for freedom without hampering the collaboration itself.  

Musen and Van Bemmel (1997) recognized that shared care requires 
structured coordination of care activities, and that optimal communication is 
a vital aspect of shared care from both a clinical and a cost-effectiveness 
perspective. Nevertheless, several studies have demonstrated that communi-
cation between clinicians about co-treated patients is prone to delays, and is 
often incomplete and erroneous. Anderson, R. A., Issel, L. M., & McDaniel 
Jr, R. R. (2003) and Bricon-Souf et al. (2005) discussed how cooperation 
between different care providers in homecare needs to be improved. Hudson 
(1999) studied “joint commissioning” across the primary health and social 
care boundary in the UK. El-Ansari et al. (2004) focused on public health 
nurses’ perspectives on collaborative partnerships in South Africa. El-Ansari 
et al. (2001) investigated “collaboration and partnership” and the problems 
related to measuring collaborative outcome. Lichtenstein et al. (2004) stud-
ied the effect that status difference has on individual members in cross-
functional teams. It is also possible to find some examples in the field of 
mobile work and information processing.   
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In the healthcare area, Ammenwerth et al. (2000) explored how mobile 
artifacts can be used for information processing within a hospital. Pascoe 
(1998) described how mobile artifacts increase the amount and speed of data 
being recorded in the field. Heath and Luff (1992) examined the ways in 
which mobility is critical for collaborative work. 

3.1.1 Patient-Centered Care 
Chapter 1 specified how the term patient-centered care14 is used in this the-
sis. However, a number of different terms are used with a similar but slightly 
different meaning. Patient-centered care is often used interchangeably with 
terms such as “client-care”, “person-centered care”, “family-centered care”, 
“person-centeredness” and even with terms such as “personal care” which 
means taking care of one’s personal hygiene “relationship-centered care” 
which is defined as “care in which all participants appreciate the importance 
of their relationships with one another” (Beach & Inui, 2006) and “personal-
ized care/medicine”, meaning to adapt treatment based on knowing the pa-
tient's healthcare status and its implications for tailored drug therapy (Ep-
stein & Street, 2011). 

One of the first important publications to use the term patient-centered 
healthcare, Plsek. P. (2001) defined it as being “respectful of and responsive 
to individual patient preferences, needs and values, and ensuring that pa-
tient values guide all clinical decisions.” Coulter and Dunn (2002) described 
patient-centered care as: “Healthcare that meets and responds to patients’ 
wants, needs and preferences and where patients are autonomous and able 
to decide for themselves.”  

Many researchers state that the notion of patient-centered care is not well 
defined, among them Laupacis and Gibson (2015), Pelzang (2010), and Ep-
stein and Street (2011), who state that “patient-centered care is often dis-
cussed from what it is not, e.g. it is not hospital-centered, physician-
centered, diseases-centered or technology-centered.”  

The CMA (Canadian Medical Association) Working Group (2007) per-
spective on patient-centered care use the Institute for Healthcare Improve-
ment’s definition:  

“care that is truly patient-centered considers patients’ cultural traditions, 
their personal preferences and values, their family situations, and their life-
styles. It makes patients and their loved ones an integral part of the care 
team, in which they collaborate with healthcare professionals in making 
clinical decisions. Patient-centered care puts responsibility for important 
aspects of self-care and monitoring in patients’ hands – along with the tools 
and support they need to carry out that responsibility. Patient-centered care 

                                                        
14Patient-centered care is quality health and social care achieved through a partnership be-
tween informed and respected patients and their families, and coordinated health and social 
care teams conducting care activities according to jointly concerted care plans. 
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ensures that transitions between providers, departments, and healthcare 
settings are respectful, coordinated, and efficient.” 
Starfield (2011, page 1) uses the term person-focused care and states that:  

“both patient-centered and person-focused care are important, but they 
are different. In contrast to patient-centered care (at least as described in 
the current literature with assessments that are visit-based), person-focused 
care is based on accumulated knowledge of people, which provides the basis 
for better recognition of health problems and needs over time and facilitates 
appropriate care for these needs in the context of other needs. That is, it 
specifically focuses on the whole person.” 

In this thesis the term patient-centered is used rather than consumer- or 
person-centered, since it is felt to better fit with the situations that are the 
focus of this work, i.e. situations where a person has multiple diagnoses and 
is the subject of care provided by several care providers at the same time. 
Furthermore, the importance of the ideas accounted for above is recognized 
and essentially viewed as included in the in this thesis presented notion of 
patient-centered care (see Chapter 1). 

To conclude, what is being seen is a kind of paradigm shift where health 
and social care move towards a state where leaders and patient representa-
tives focus on care in terms of providing value and being effective for the 
patient rather than on individual care activities primarily being efficient for 
the care organizations.  

3.1.2 Collaborative and Integrated Care 
Chapter 1 discusses terms such as collaborative care and its need for coor-
dination, and assumes a definition of collaboration. Taking a look at other 
research that concerns collaborative care, it is obvious that there are concepts 
and terms with similar meanings that are in circulation, such as “integrated 
care,” which nowadays is a much used term, as well as “coordinated care” 
and “continuity of care.” 

Integrated Care as a term is important in the Digital Agenda, a Europe 
2020 initiative, and in the European innovation partnership program on ac-
tive and healthy aging. The main targets in 2015 in the Action Group B3 for 
“Integrated Care” (European Innovation Partnership on Active and Healthy 
Aging, 2013) are to make new programs available in Europe for the case 
management of chronic conditions. The program will serve older people in 
at least 50 regions, and be available to at least 10% of the target population, 
especially patients with chronic diseases. The program is about the scaling-
up and replication of integrated care, supported by innovative tools and ser-
vices, and sharing knowledge about services for chronic condition manage-
ment.  

The WHO for Integrated HealthCare Services is an integral part of the 
WHO´s Regional Office for Europe located in Barcelona. “The main pur-
pose of the Barcelona office is within the integration of services to encour-
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age and facilitate changes in healthcare services in order to promote health 
and improve management and patient satisfaction by working for quality, 
accessibility, cost-effectiveness and participation.” (Gröne&Garcia-Barbero, 
2001). 

Several researchers have discussed the issues mentioned above, with em-
phasis on the fact that there are still many scientific challenges. The inte-
grated care field is according to Evers and Paulus (2015) only in its infancy. 
However, during the last few years integrated care has become popular as a 
term involving various aspects of care integration.  

Leutz (1999) discusses integrated care as:  
“the search to connect the healthcare system (acute, primary medical and 

skilled) with other human service systems (e.g., long-term care, education 
and vocational and housing services) to improve outcomes (clinical, satis-
faction and efficiency)”. Van Raak (2003) defined integrated care as:  

“a coherent and coordinated set of services which are planned, managed 
and delivered to individual service users across a range of organizations 
and by a range of co-operating professionals and information carers.”  

Schepman et al. (2015) note that integrated care often takes an overall 
perspective on the patient's whole care situation, rather than focusing on 
single medical results. They also mention that integrated care often aims to 
improve the entire patient care situation, access, cost, durability, patient safe-
ty, and thus to improve the process of care, and not only focus on the indi-
vidual patient but also support the patient's family.  

In this work, it is further assumed the collaboration of two or more parties 
working together to achieve a common care goal. Collaborative care occurs 
when several caregivers from different professions offer comprehensive 
services by working with people, their families, other caregivers, and com-
munities to deliver the highest quality of care across the care organization 
boundaries.  

3.1.3 Computer-Supported Cooperative Work 
In 1984 Irene Greif of MIT and Paul Cashman of the Digital Equipment 
Corporation organized a workshop with people from different research fields 
with an interest in coordination and collaboration. Since then the notion of 
Computer-Supported Cooperative Work (CSCW) has spread all over the 
world (Grudin, 1994). The use of the more generic term cooperative work 
indicates that CSCW should be seen as involving techniques and tools for all 
sorts of working together, whether close collaboration or more detached 
cooperation. Carstensen and Schmidt (1999) discuss in terms of the research 
field of CSCW how collaborative activities and coordination can be support-
ed with the help of ICT. They also discuss some important issues that they 
believe are central to achieving collaboration. For example: What character-
izes collaboration? How can we model the collaboration? How will future 
ICT platforms be designed? CSCW brings together researchers and profes-



 32 

sionals from disciplines such as computer science, social psychology, organ-
izational studies, ethnography and more. Grudin (1994) suggests that CSCW 
could provide opportunities for workplace democracy and engaging workers 
in the design process. Over the years, CSCW researchers have identified a 
number of core dimensions of cooperative work. A non-exhaustive list in-
cludes (Wikipedia, 2016). 
• “Awareness: individuals working together need to be able to gain 

some level of shared knowledge about each other's activities. 
• Articulation work: cooperating individuals must somehow be able to 

partition work into units, divide it amongst themselves and, after the 
work is performed, reintegrate it. 

• Appropriation (or tailorability): how an individual or group adapts a 
technology to their own particular situation, the technology may be 
appropriate in a manner completely unintended by the designers.” 

The research accounted for in this thesis points clearly to the importance 
of awareness among all involved and of articulation of work tasks in care 
processes. The need for appropriation and development of tools that allow a 
flexible use adapted to the use situation is also evident. Important dimen-
sions to take into account are location and time, i.e. collaborating over a 
geographical or a temporal distance respectively. Johansen (1988) intro-
duced the CSCW time/place-scheme”. (Greenberg, 1991) as a way of group-
ing different work situations and tools along these dimensions.  
• “same time - same place: face-to-face synchronous interaction, 
• same time - different place: synchronous interaction over a distance,  
• different time - same place: asynchronous interaction at the same 

place,  
• different time - different place: asynchronous interaction over a dis-

tance.” 
Examples of tools that support cooperative work are team room group-

ware including e.g. shared tables, wall displays, digital whiteboards; messag-
ing systems and real-time groupware; electronic meeting systems, video-
conferencing, and asynchronous conferencing systems. Many of these tools 
can be used in several of the work situations represented in the CSCW ma-
trix. CSCW and groupware can be seen as the same thing. Groupware refers 
to software that is designed to support the operations or network activities of 
a group or organization. Today a number of commercial tools supporting 
cooperative work are available such as digital conferencing tools, and ser-
vice innovations such as Skype, weChat, WhatsApp, Google Hangout, 
Google Docs, Acobe Connect and more. Social media such as Linkedin, 
Twitter, Facebook, Instagram and more play an increasing role in making 
informal or formal groups of people collaborate over some matter. They 
have hence great potential for making patients with a common interest col-
laborate and learn from each other. The literature describes how CSCW re-
sults and ideas have inspired the development of tools for collaboration 
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among healthcare actors, professionals and patients and their relatives (Car-
stensen & Sørensen, 1996; Egger & Wagner, 1992) studied common integra-
tion of healthcare services in Scotland and in the Nordic rural areas. The e-
services can be used at the same time at different places, including remote 
dialysis, whereby the patient does not need to travel, remote speech therapy 
via video, diagnostic radiology between a primary center and the hospital 
and remote wound therapy, where the patient status can be remotely fol-
lowed up. Fitzpatrick and Ellingsen (2013) argue that collaboration between 
organizations in healthcare presents a number of challenges for CSCW re-
search moving forward: “in having a greater impact on larger-scale health 
IT-projects; broadening the scope of settings and perspectives that are stud-
ied; and reflecting on the relevance of the traditional methods in the field- 
namely workplace studies - to meet these challenges.” Larsen and Ellingsen 
(2012) argue that inter-organizational information systems represent even 
greater challenges than systems within the same organization.  

To conclude, the use of ICT in healthcare has, sometimes with the use of 
groupware, evolved from supporting care in one place e.g. a hospital or a 
primary care center to a more organization-independent collaborative mode, 
where even more advanced CSCW devices and ideas may be utilized. 
 
3.1.4 Coordination 
Research concerning coordination within health and social care has focused 
on a wide variety of aspects. Coordination between organizations is a com-
plex matter and may, for a single patient, involve a set of entangled care 
processes, each run by a separate care unit (Paper1). A study by Winberg et 
al. (2009) shows that there is a need for clearer directives and for established 
routines concerning who should do what. They also note that different care 
providers often disagree on the timing of when the primary nurse should 
change wound dressings, or when the social care staff should assist the pa-
tient with taking a shower. The social care staff and the primary nurses must 
therefore agree on a time that fits the schedule. When several care providers 
collaborate, it is often difficult to formulate one single objective, since each 
care organization has its own goals (Paper 4).  

It is, however, important that all involved are aware of the overall purpose 
of the work around an individual patient suffering from several diseases 
(Paper 4), and make sure that this is in accordance with the patient’s goals. 
Such cases are common e.g. in palliative care and will result in a conglomer-
ation of more or less interdependent processes and activities, each run by a 
separate unit, each becoming entangled with another. Based on coordination 
theory (Malone.T.W. & Crowston. K., 1994), suggest the following defini-
tion of coordination: “the act of managing interdependencies between activi-
ties performed to achieve a goal ” (cf. Paper 5). Such dependencies may give 
rise to conflicts and need to be detected and resolved.  

There are three main categories of activity dependencies: 
• Flow dependencies, which occur when one activity needs to be car-
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ried out before another one.  
• Share dependencies, which occur when two dependencies at the same 

time try to obtain exclusive access to the same resource.  
• Fit dependencies, which occur when two activities modify the same 

resource and need to ensure that the modifications are consistent and 
coherent, taking into account the overall needs and the constraints of 
the resource.  

Tactics and tools to help with coordination hence need to be able to detect 
and to deal with such dependencies. Often a relative needs to take on the role 
of being information-carrier or coordinator of the different care situations 
and supporting care efforts required. The care efforts of the relatives are in 
need of support. According to Perjons (2011), designing a successful busi-
ness processes and e-processes is a complex and difficult task since the value 
network, enterprise goals, business services, e-processes, information ser-
vices and IT-systems all need to be aligned in order to create an efficient, 
high quality, flexible and innovative organization.  

According to Furubacke et al. (2007) many of those who working with 
ICT implementations in health and social care find that the experience pro-
vides them with a more comprehensive picture of how various factors inter-
act and how things fit together. 

3.2 Business Process Management 
A business process is a partially ordered set of activities aiming to produce 
some value (good and/or service) for some consumer. According to Wester-
lind (1983) Business Process Management (BPM), can be said to have been 
instigated by Frederick Winslow Taylor at the beginning of the 1900s.  

The well-known PDCA cycle (Walton, M., 1988) was invented by 
Shewhart and made popular by Deming15 who is best known for his method 
of raising awareness of quality in Japanese industry after World War II. 
Deming is the originator of the PDCA improvement cycle also called the 
Deming Cycle.  

Since the beginning of the 1980s, Total Quality Management (TQM) has 
evolved as a management strategy to improve the quality of products and 
services and the productivity of organizations, particularly in industry. TQM 
is a comprehensive systems approach that applies to an organization and 
involves all units and personnel, suppliers and customers to work with con-
tinuous improvement. An underpinning idea of TQM is to create a culture 
where everyone recognizes his role and responsibility to contribute to the 
total quality. 

According to Ko (2009), “business process management is a management 
discipline that focuses on improving company performance by managing and 
                                                        
15 https://en.wikipedia.org/wiki/PDCA#CITEREFDeming1986) 
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optimizing an organization's business processes. It may therefore be de-
scribed as a process optimization process.” The web site BPM16 defines 
BPM as follows: “Business Process Management (BPM) is a discipline in-
volving any combination of modeling, automation, execution, control, meas-
urement and optimization of business activity flows in support of enterprise 
goals, spanning systems, employees, customers and partners within and 
beyond the enterprise boundaries”.  

As a managerial approach, processes are defined by BPM.com as an or-
ganization’s strategic assets that must be understood, managed, and im-
proved in order to deliver value-added products and services to clients or 
patients. As can be seen, BPM may be regarded as denoting both the model-
ing and the analysis of business processes from various angles, and the use 
of the understanding gained for optimizing the business by reorganizing and 
improving the business processes involved. An example of a BPM work is 
the study by Abraham and Reddy (2008). They investigated challenges to 
coordination between clinical and non-clinical staff in the patient transfer 
process based on a field study at a major academic hospital. Much less work 
on process management has been carried out within the area of personal 
health and independent living. In particular, no work has, to the best of the 
knowledge of the author of this thesis, addressed the problems that arise 
when several similar, interdependent and concurrently ongoing processes are 
carried out by independent health and social-care providers.  

One approach to BPM is Lean Production, nowadays often simply re-
ferred to as Lean. Lean production was created in the automotive industry 
during the mid-1980s. By means of Lean, cars were produced with twice the 
quality at half the resource inputs. Since the concept was introduced, it has 
spread to many sectors and has also received numerous interpretations. This 
means that there is not one definition of what Lean production is, but a wide 
range of definitions. The key and basis of Lean was a set of organizing prin-
ciples: that the organization can always find ways for improvement (contin-
uous improvement); to involve all employees (shared responsibility); to re-
move superfluous elements (reduce waste) in the business; visible leader-
ship; and measuring and monitoring the process. To achieve these improve-
ments, it is necessary to standardize work and to perform uniformly in the 
best way every time, to reach the same results, regardless of who performs 
the work (Liker.J.K., 2009 and Winberg et al., 2009). Since 2000, many 
important healthcare organizations have introduced the Lean way of working 
(Lean Healthcare), including improvement of processes in emergency care 
and in triage (faster flows of acute clinics), and speeding up the handling 
of the various waiting lists and surgery queues. 

Another BPM approach is Six Sigma, which has its origin in the US in-
dustry and has spread internationally and increasingly into the healthcare 
sector. Six Sigma can be seen as an approach to drive systematic improve-

                                                        
16 www.bpm.com 
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ment when the causes of the problem and the solutions are unclear. The pur-
pose of the improvement work is usually that one wants to achieve enhanced 
customer satisfaction and reduced costs.  

Some Swedish efforts have been made to apply and adapt Six Sigma to 
healthcare. The Swedish Association of Local Authorities and Regions (in 
Swedish: SKL) offers support to its members in creating knowledge man-
agement systems. There are expectations that decisions on change by clini-
cians and leaders in the care sector will be based on verified data about the 
organization or other evidence. As part of this trend, data are reported to 
have become more transparent, e.g. through open comparisons (Swedish 
Association of Local Authorities and Regions (2008) of the results of care. 
This follow-up is usually performed on data such as the number of care 
measures, for example how many hip operations are being carried out. There 
is still no knowledge about whether the performed care action creates the 
expected benefits to the patient as an individual.  

New Public Management (NPM) is a management model aiming to mod-
ernize and render the public sector more efficient by introducing a market 
and customer/supplier way of thinking (Winberg et al., 2009). In late years it 
has gained popularity as a management model for Swedish public admin-
istration including healthcare. Whether or not it works well has, however, 
been much debated, as in the series of articles by Zaremba (2013) mentioned 
in Section 2.3. One of the most important criticisms concerns the fact that 
producers are measured on their ability to stick to budget and to deliver 
quantity rather than quality. 

According to Porter (2006) “healthcare is on a collision course with 
needs and economic reality. In today's dysfunctional healthcare competition, 
actors strive not to create value for patients but to capture more revenue, 
shift costs, and restrict services.” Porter (2010, 2011) mentions that “the 
goal is value for patients. Improving value for patients is clearly the only 
valid goal for ethical reasons.” If physicians have support to improve value 
for patients, they will be able to credibly engage medical care plans in new 
contracting and reimbursement practices that reward such value. When an 
individual is in need of something, usually the value of the product or ser-
vice can be reflected in what the individual is willing to pay. For the individ-
ual as a patient, the value of being healthy and of being able to stay healthy 
can has to do with preventative healthcare and way of life. For those who 
cannot regain there health, the value may be to be able to best handle living 
with their disease, i.e. to have control of symptoms, to be pain free, and to 
cope with the daily chores in such a way that the palliative situation makes it 
possible to stay at home during the last days of life.  Poulymenopoulou et al. 
(2013) discuss the need for holistic care, especially of elderly people and 
people with multiple illnesses. Porter (2006) raised the question: “Why 
hasn’t “consumer-driven” healthcare worked?” Consumer-driven healthcare 
oversimplifies the problem and “How can we expect consumers/patients to 
navigate the system when the doctors can’t do it?” According to Porter, the 
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current competition in healthcare is dysfunctional. Competition is taking 
place at the wrong levels and on the wrong aspects. Instead of creating value 
for patients, the whole healthcare issue has gravitated to a zero-sum competi-
tion in which the gains of one system participant come at the expense of 
others. Without access to relevant results, to information and competition 
focusing on improving results at the medical condition level over the care 
cycle, consumers will not be able to identify good value or make good 
choices about necessary services. Porter and Teisberg (2006) state that shift-
ing more of the financial burden to the consumers will not transform the 
system. Porter’s (2006) principles of value-based competition are as below.  

• “The focus should be on value for patients, not just lowering costs, 
• Competition must be based on results, 
• Competition should center on medical conditions over the full cy-

cle of care, 
• High-quality care should be less costly, 
• Value must be driven by provider experience, scale, and learning 

at the medical condition level, 
• Competition should be regional and national, not just local, 
• Results information to support value-based competition must be 

widely available, 
• Innovations that increase value must be strongly rewarded.” 

To conclude, BPM, Lean, Six Sigma, TQM and NPM are related strate-
gies for improving and optimizing business processes by reducing waste, 
adding value and enforcing quality. They are all valid as sources of inspira-
tion as to how health and social care could be improved but should be em-
ployed with human and social aspects in mind.  

3.2.1 Collaborative Business Process Management 
Chen & Hsu (2001) discuss that, many collaborative processes usually lead 
to a complex network, and each process of this network is often involved in 
several collaborations with one or more instances. In a network like this, 
there is usually a common business process that comprises a series of in-
stances that are working together toward a common goal. According to 
Dayal et al. (2001) “a collaborative process involves multiple parties, each 
playing a role in the process. Two aspects distinguish the process model 
from the conventional centralized process model.  

1. The process definition is based on a commonly agreed business inter-
action protocol, such as the protocol for online purchase or action. 
2. The process execution is not performed by a centralized workflow en-
gine, but by multiple engines collaboratively”.    

Niehaves and Plattfaut (2011) note that, “on the one hand, standardized pro-
cesses or process interfaces could help in executing collaborative processes 
on a work system level. On the other hand, certified structures for BPM 
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could help to collaboratively manage business processes on a build system 
level. One concept only sparsely employed in the literature is the inclusion of 
and collaboration with external parties using non-contractual agreements”.  

Here, they suggest that concepts from neighboring fields could be of use, 
for example service innovation. They also discuss why lawmakers play an 
important role in BPR and BPM. 
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4 Research Methodology 

This chapter provides a brief account of the general research framework as 
well as of the research strategies and evaluation techniques that have been 
used. From a methodological point of view, the research accounted for in 
this thesis is mainly characterized as Design Science. In each of the projects 
InterCare, Sams and Mobisams and CoCare (described in Chapter 5) groups 
of researchers led by the author of this thesis have developed artifacts that 
have been evaluated in focus groups and experiments.  

Empirical investigations (focus groups and interviews) have helped to ex-
plore the problem domain. The practice projects InterCare, Sams, MobiSams 
have developed useful artifacts for the domain under consideration. The 
CoCare project took the results from the previous practice projects further 
and developed new versions of artifacts. The work in each of the projects is 
accounted for in Chapter 5. Criteria for selecting research strategies and 
methods have been applied according to Denscombe (2012).  

Design Science (DS) has over the past 10 to 15 years been discussed as a 
scientific approach suitable for information systems research. Design science 
is typically used to examine business practices and to develop artifacts as 
solutions to problems in practice. According to Johannesson and Perjons 
(2014), practices can be more or less structured or formalized. When people 
engage in any type of activity or practice, they may experience practical 
problems. A “practical problem” can be defined as an undesirable condition 
where there is a gap between the current state and the desirable state, as per-
ceived by the participants in the activity or practice. Design science is not 
content with describing, explaining and predicting the world. It also wants to 
change and improve it.  

Hevner and Chatterjee (2010) provide a set of seven guidelines, which 
help information systems researchers to conduct, evaluate and present design 
science research. The seven guidelines address design as an artifact, its 
problem relevance, its research rigor, design as a search process, design 
evaluation, research contributions and research communication. The design 
science cycle developed by Takeda et al. (1990) consists of five process 
steps: 1. awareness of problem, 2. suggestion, 3. development, 4. evaluation 
and 5. conclusion. Central to Takeda’s DS cycle is circumscription where 
knowledge and new knowledge are used incrementally between the devel-
opment step and the validation steps of the artifacts as input to an improved 
design. According to Peffers et al. (2007) the most important thing for the 
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design science process is that the research must produce an artifact created to 
address a problem. Their model of the design science process includes six 
steps: “problem identification and motivation, definition of the objectives, 
design and development, demonstrations, evaluation, and communication” 

Figure 4.1 provides an overview of the research process employed in this 
work, research results to the right, and activities and how they relate to re-
search goals to the left.  
 

 
 

Figure 4.1 Overview of the research process. 
 
The steps in the DS model are those suggested by Johannesson & Perjons 

(2014) (inspired by Takeda et al., 1990; Hevner, 2007; Peffers et al., 2007; 
Gregor & Hevner, 2013), i.e.: 

1. explicate problem, 
2. outline and define requirements, 
3. design and develop artifact, 
4. demonstrate artifact, 
5. evaluate artifact, 
6. communicate artifact knowledge. 

 
Figure 4.1 also illustrates how DS has been employed in the practice pro-

jects. Research and development has been done to those working on the op-
erational level and to their requirements. These requirements are formulated 
as a result of the interviews and work in the focus groups in the practice pro-
jects (described in Chapter 5). To provide a complementary picture to Figure 
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4.1, the artifacts have been evaluated and validated in lab tests and field tests 
in care units both in county councils and in municipalities, and then stepwise 
further developed and improved. New requirements have been set for the 
artifacts, and when the care actors have developed and created new 
knowledge of their own and from other care organizations they have also 
improved their own organizations and opportunities for collaboration (de-
scribed in Section 4.1 Empirical studies). 

4.1 Empirical Studies 
According to Denscombe (2012), when choosing a research strategy one 
has to take into account certain practical aspects, i.e. the need for the strat-
egy to be suitable, feasible and ethical. The strategies found to be the most 
suitable, feasible and ethical for this research are as follows. 
• Surveys (measure some aspects of a social phenomenon or trend and 

gather facts in order to test a theory). A survey approach fits when the 
researcher wants to collect factual information relating to a group of 
people, what they do, what they think, and who they are. Relevant and 
suitable methods to do this are:   
o Semi-structured interviews (the interviewer has a list of issues to ad-

dress and questions to be answered. The interviewer is prepared to 
be more flexible and let the respondent develop ideas and speak 
more widely (Denscombe, 2012). 

o Focus groups (this is a small group of people who are brought to-
gether by a moderator (the researcher) to explore attitudes and per-
ceptions, feelings and ideas concerning a specific topic. Focus 
groups normally last 1.5 to 2.0 hours. Guided and facilitated by the 
moderator, the focus group focuses on a specific topic (Denscombe, 
2012). 

• Experiments (an experiment is an empirical investigation under con-
trolled conditions, designed to examine the properties of, and relation-
ship between, specific factors.  Its purpose is to identify the cause of 
something. and/or to observe the influence of specific factors).  Rele-
vant and suitable methods to do this are (Denscombe, 2012):   
o Laboratory experiments (typically of short duration, located on one 

site, close control of variables to isolate causal factors, involving ob-
servations and measurements). 

o Field experiments (typically not working with artificial data, take 
place outside the laboratory in order to gather data in natural set-
tings). 

In this work the research strategies and methods mentioned above were 
applied as Interview studies (IS), Focus groups studies (FG) and Experiment 
studies (Test). A total of nine such studies were conducted (see Table 4.1). 



 42 

   Table 4.1 Empirical studies. 
Empirical Studies Studies Performed in Projects 

Interviews IS1 MobiSams 
 IS2 VVP 
Focus groups FG1  InterCare  
 FG2 Sams 
 FG3 MobiSams  
 FG4 CoCare 
 FG5 CoCare 
Experiment, lab and field tests Test1 InterCare  
 Test2 Sams  
 Test3 MobiSams  

4.1.1 Interview Studies 
The interview studies IS1 and IS2 were implemented in the practice projects 
MobiSams and VVP. The studies involved in total 43 interviewees repre-
senting different organizations and professions (see Table 4.2 and Chapter 
5).  

The aim of the interview studies was to identify and look into issues relat-
ed to collaborative care and the requirements for improvement of collabora-
tive care (Goal 1). Both studies had a qualitative approach. Studies IS1 and 
IS2 were conducted as semi-structured interviews. In a semi-structured in-
terview the researcher should be as unobtrusive as possible, i.e. should start 
the ball rolling by introducing a theme or a topic and then letting the inter-
viewees develop their ideas and pursue their train of thought (Denscombe, 
2012, p.175).  

The questions posed to the respondent were complex in nature. Hence, it 
was appropriate to use the semi-structured way of questioning so that the 
respondent could develop and explain the answers while being interviewed. 
This should provide a relevant result, as the respondent is free to speak and 
develop ideas and speak more generally about the issues brought up. The 
questions were open-ended and were introduced in a conversation between 
researcher and respondent. An interview template was used as a support for 
the researcher to ensure that all aspects were discussed. The themes and for-
mulation of interview questions were gone through and discussed together 
with a number of test persons before the interviews were performed both for 
IS1 and IS2. The questions were deemed relevant and understandable. 

The respondents were selected so as to ensure that they all had relevant 
knowledge and experience of complex care situations with patients suffering 
from multiple diseases and being treated by several care providers. All the 
participants in IS1 and IS2 were selected from a cross-professional and 
cross-organizational perspective. Table 4.2 shows the number and types of 
respondents that participated in the interviews. The respondents were repre-
sentatives from municipalities, county councils and private care organiza-
tions. Another criterion was that the respondents represented the operational 
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level as well as tactical and strategic management levels. There was no over-
lap between the groups of respondents in IS1 and IS2.  

 
    Table 4.2 Interview respondents.  

   Interviews 
 
 Participants 

IS1 
 

MobiSams 

IS2 
 

VVP 

Total number 
of  

Respondents 
 Patients  1   2   3 
 Relatives 1 2 3 
 Nurses 2 3 5 
 Doctors 2 2 4 
 Social care staff 2 3 5 
 Paramedic staff 1 1 2 
 Managers 2 2 4 
 Charge nurses  - 1 1 
 IT strategists  - 2 2 
 Medical directors -  1 1 
 Patient boards 1 1 2 
 Patient organizations 1 1 2 
 Researchers in informatics 2 3 5 
 ICT developers 2 2 4 
 Total 17 26 43 

Interview Study 1 
The first interview study (IS1)17 was implemented within the MobiSams 
project. The interviews were performed in Stockholm and Umeå (2006). IS1 
included 17 respondents (see Table 4.2). 

Before the interviews started, approval had to be obtained from an ethical 
committee. A requirement of the committee was that all the documents and 
recorded interviews were maintained as confidential. Another requirement 
was that the tape recordings were to be destroyed after the study had been 
completed (see also Section 3.3). 

Before the interview respondents was asked for their agreement to the re-
cording of the interview. Each respondent also received information on how 
the interview material would be handled during and after the study. Most of 
the respondents were reluctant to talk if they were not guaranteed anonymi-
ty. All respondents were guaranteed anonymity (see also Section 4.3).  

The initial questions for IS1 were: How is collaboration performed in 
homecare work, and what information should be communicated in a collabo-
rative environment? What is the goal of interoperability in home care? Who 
are the participating actors that collaborate in home care? How do they inter-
act with each other?  

Specific questions that were included concerned the following: 
• Health and social care actors: 

• What type of information do you exchange with other care ac-
tors? 

• How do you communicate with other care actors? 

                                                        
17 http://winge.blogs.dsv.su.se/files/2014/05/Mobisams-slutrapport-2007-02-21-kopia.pdf 
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• How are care activities coordinated with other care organiza-
tions? 

• Is the health information to which you have access accurate? 
• How do you work with care planning? 

• Management: 
• How do you communicate with healthcare professionals in 

your team and in your care unit in order to coordinate work? 
• How would improved interaction affect the internal processes 

of your organization? 
The interviews were recorded on a minidisc recorder and then transcribed 

on paper. An analysis of recorded interviews and subsequent transcriptions 
was done. The transcription was verified by reading through the text of the 
author and checked and reconciled with the tape recording. The transcribed 
text was verified with the respondents to match what they said. 

The content of the interview material was analyzed. The repetition of cer-
tain phenomena were noted and marked. A systematic review was then made 
of the material and repeated phenomena were classified into different cate-
gories. The classification is based on the frequency in which the repetition 
occurs, which was considered to reflect the importance of addressing the 
related problem. The interview studies and their results are further described 
in Chapters 5 and 6.  

Interview Study 2 
The second interview study 2 (IS2) was implemented within the VVP pro-
ject. The interviews were performed in Angered Municipality, near Gothen-
burg, and at several hospitals and primary care units in the Gothenburg Re-
gion (2008). IS2 included 26 respondents (see Table 4.2). The aim of this 
study was to make a deeper analysis than in IS1 in terms of collaboration 
and on what an improved collaborative health and social care requires in 
order to create value for individual patients.  

The interview studies and their results are further described in Chapters 5 
and 6. Questions were as below. 
• Do you today in your organization have functional care collaboration 

between care actors? 
• What deficiencies do you see with current care collaboration? 
• What are the values for the patient that can be improved by care col-

laboration? 
• What values can be ruined by bad care collaboration? 
• What barriers exist to create care collaboration? 
• What incentives are there to provide an in-depth collaboration? 
• What would a good care collaboration look like? 

What would it mean for the patient? 
• Why has collaborative care not been implemented earlier? 
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• Is there a desire to create value for the patient? what can you do short 
term, long term? 

• What is it possible to do? 
Before the interview, the respondent was asked for consent to the inter-

view being recorded. Each respondent also received information on how the 
interview material would be handled during and after the study. Most re-
spondents were afraid to talk freely if they were not guaranteed anonymity.  

All respondents were guaranteed anonymity. All the documents and rec-
orded interviews therefore needed to be kept confidential and the interview-
ees unidentifiable. Each respondent therefore obtained a serial number and a 
role as identification. The original raw data from interviews were protected 
and stored. The interviews were recorded on a minidisc recorder and then 
transcribed on paper. The transcription was verified by the author, who read 
through the text and checked and reconciled it with the tape recording. The 
transcribed text was verified with the respondents to match what they said.  

Systematic review and analysis were made of the interview material in-
volving the coding of data. The repetition of certain recurring issues and 
phenomena were then noted. Based on the frequency with which they oc-
curred, classification into different categories was done, also noting what 
would be of special importance in addressing each issue.  

4.1.2 Focus Group Studies 
A total of five focus group studies named FG1, FG2, FG3, FG4, and FG5 
were conducted in the projects InterCare, Sams, MobiSams and CoCare. 
Table 4.3 shows the group size and type of participants in each group. FG1, 
FG2 and FG3 aimed to identify and analyze problems in care lasting for long 
periods of time and each had a large number of group sessions. FG4 and 
FG5 aimed to evaluate and validate certain ideas developed in the CoCare 
project and had only one meeting each. Each focus group session lasted 
around three hours. There was a moderator (the author of this thesis) and a 
note-taker, both with deep knowledge of conceptual modeling and health 
informatics. The moderator and the note-taker were members of the group of 
researchers. The sessions with the focus group participants were led and 
facilitated by the moderator to explore attitudes, feelings and ideas about the 
specific topics. The moderator's role was to facilitate the discussion, not to 
lead it (Denscombe, 2012, p.177). 

FG1, FG2 and FG3 were conducted in the projects InterCare, Sams and 
MobiSams respectively (see also Chapter 5). These focus groups were inter-
disciplinary and each consisted of 8 to 10 participants. In total 27 partici-
pants took part in FG1, FG2 and FG3. A series of focus group sessions were 
held in each of the studies.  
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Table 4.3 Focus group studies. 
       Focus Groups 

 
 
 
Participants  

FG1 
 

 
Inter-
Care 

FG2 
 
 
Sams 

FG3 
 
 
Mobi- 
Sams 

FG4 
 
 
Co-
Care 

FG5 
 

 
Co-
Care 

Number 
of  
Partici-
pants 

Primary care nurses    1   2   2   -    -    5 
Specialist nurses 1 1 1 - 1 4 
General practitioners 1 1 1 - 1 4 
Specialist physicians 1 1 1 - 1 4 
Social care staff 2 2 2 - - 6 
Paramedic staff 1 1 1 - - 3 
Managers 1 1 2 - - 4 
Researchers-HI     - - -   5 - 5 
Total 8 9 10 5 3    35 
Moderator and note- 
taker 

2 2 2 2 2  

 
In parallel with the focus group sessions a group of researchers and de-

velopers worked to create focal material for each session and to take care of, 
analyze and refine the results of each session. The results of each session 
consisted of various statements, patient scenarios and models. Between the 
sessions, the models were refined by the research and development group 
and presented to the next session. In this way, scenarios and models were 
iteratively developed.  

The focus group members were selected by the steering committee in the 
participating health organizations. They were selected to ensure that they all 
possessed relevant knowledge and experience from complex care situations 
with patients suffering from multiple diseases and being treated by several 
caregivers. All the respondents in these focus groups represented an interdis-
ciplinary, multidisciplinary and inter-organizational perspective, came from 
the operational level and included representatives from care units run by 
municipalities, county councils and private companies. The respondents 
included care professionals such as general practice physicians, specialists, 
primary nurses, specialist nurses, paramedic staff and social care staff (see 
Table 4.3).  

All the sessions were documented. Meetings were sometimes conducted 
at the participating care units’ location and sometimes at the any of the uni-
versities. Meetings were always conducted in a conference room with access 
to tools for modeling such as whiteboards and other suitable equipment. 
Each meeting was semi-structured with open discussions, the results of 
which were captured in various kinds of figures and models. The work was 
carried out in a stepwise manner and evaluated and tested continuously. In 
this way, scenarios, lists of problems and artifacts were iteratively developed 
and validated. This iterative process increased the possibility that a more 
correct picture reflecting reality matured between practitioners and research-
ers. The perceived picture of reality was described in scenarios and models 
such as conceptual models, process models and information models. New 
requirements emerged in the dialogue, and new and better versions of the 
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models were developed. The participants interacted with each other and 
raised their knowledge about patient-centered care and collaborative care.  

Continuous evaluation of results was intrinsic to the way FG1, FG2 and 
FG3 where conducted. The focus groups FG4 and FG5 were conducted in 
the CoCare project (see also Chapter 4) with the aim to evaluate artifacts 
developed by the researchers participating in CoCare. The participants were 
selected by snowball sampling (Denscombe, 2012, p.37). The sample 
emerges through a process of reference from one person to the next, and 
each can be asked to nominate another person who would be relevant for the 
purpose of the research. This person is then contacted and asked to be in-
cluded in the sample. The reason for using snowball sampling was to arrive 
at a sample that consisted of highly competent individuals in Sweden within 
the area of process- and information modeling and with operational 
knowledge of health and social care in combination. The respondents in FG4 
had long experience of IT-supported collaboration in health and social care, 
while the respondents in FG5 had long experience of change management 
and operational work in health and social care.  

The material was recorded and then transcribed on paper. Before the fo-
cus group meeting, the respondents were asked to approve recording of the 
meeting. Each respondent also received information on how the interview 
material would be handled during and after the study. All respondents asked 
to be anonymous in all public material and were guaranteed that they would 
remain so. 

Focus Group 1 
The aim of FG1 was to describe situations in which the patients, relatives 
and caregivers experienced problems, with a focus on care at home, and how 
the care processes could be further improved. FG 1 worked to understand the 
problem image around coordination of a patient's care at home. The work 
resulted in a list of problem issues such as lack of coordination of: health 
activities care planning, resource planning and evaluation of the implement-
ed care. The requirements were discussed and modeled in a number of mod-
eling sessions over a period of approximately three years. The modeling 
work described the current situation in healthcare and outlined a vision of 
how it could function in future. Awareness was created regarding what the 
patient care situation looked like and how it should be developed. The re-
quirements were presented in conceptual models, in process models and in 
information models in order to clarify and in a comprehensible manner con-
vey how complex problems may appear in an interactive way, seen from a 
patient perspective, and involving many care actors. The FG2 came up with 
a set of new requirements and a number of new versions of process and in-
formation models18.  

                                                        
18 http://winge.blogs.dsv.su.se/files/2014/01/D22-Demonstrator-Design-Specifications_-Development.pdf 
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Focus Group 2 
The aim of FG2 was to describe situations in which the patients, relatives 
and caregivers experienced problems in home care, with a focus on how 
cross-border patient-centered collaboration could be improved. What current 
and future care processes between different care organizations looked like 
was discussed in more detail. FG2 was based on previous requirements de-
veloped in FG1, then further discussed and refined. In the project a group of 
researchers and developers worked interactively on the development of vari-
ous artifacts, within the focus group of care professionals who helped with 
formulating requirements and evaluating artifacts in several focus group 
sessions. The FG2 came up with a set of new requirements and a number of 
new versions of process and information models. 

Focus Group 3 
FG3 focused its efforts on key usage situations with regard to mobile infor-
mation access associated with collaborative home care units. MobiSams also 
worked with the requirement of the patient and the relatives as a participant 
actor in their own care. FG3 came up with a set of new requirements and a 
number of new versions of models that also included requirements for mo-
bility. 

Focus Group 4  
The FG4 performed in the CoCare project had to evaluate the Coordination 
Hub artifact. In FG4 the participants included seven health informatics ex-
perts and researchers in the area (see Table 4.3) and the members of the Co-
Care project. The FG´s material was recorded, transcribed and then ana-
lyzed. The Coordination Hub artifact has been presented to health informat-
ics experts and researchers. In this context the experts were asked to reply to 
a number of questions. Questions that were discussed during the Focus 
Group meeting included: 
• does the model contain the proper activities to be conducted in a pa-

tient-centered care process and in the right order? 
• is there anything important missing? 
• does the PCCP contain the exact activities around which caregivers 

need to collaborate? 
• does the PCCP help in understanding and in formulating more precise 

collaboration and coordination needs? 
• would the PCCP serve as a basis for building a suitable information 

model? 
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Focus Group 5 
The FG5 was also conducted in the CoCare project and had to evaluate the 
PCCP artifact and the Conglomeration construct (Conglo). FG5 included the 
three healthcare experts in the form of one nurse and two physicians with 
extensive relevant experience (see Table 4.3). The FG´s material was rec-
orded, transcribed and then analyzed. In this context the experts were asked 
to reply to a number of questions. Questions that were discussed during the 
Focus Group meeting included the following: 
Questions about A- and B-PCCP: 
• Do the A- and B-PCCP describe the care process as it is carried out 

today in Swedish health and social care? If not, in what respects do 
they deviate from the current ways of working?  Are A- and B-PCCP 
applicable to any areas in health and social care? 

• Do the A- and B-PCCP describe the care process as it is should be 
carried out? If not, in what respects do they deviate from the preferred 
ways of working? If yes, why? Are A- and B-PCCP applicable to any 
areas in health and social care? 

• Are A- and B-PCCP easily understandable? In which aspects are A- 
and B-PCCP easily understandable or not easily understandable, re-
spectively? 

Questions about C-PCCP: 
• Does C-PCCP describe the care planning and coordination process as 

carried out today in Swedish health and social care? If not, in what re-
spects does it deviate from the current ways of working?  Is C-PCCP 
applicable to any areas in health and social care? 

• Does C-PCCP describe the care planning and coordination process as 
it should be carried out? If not, in what respects does it deviate from 
the preferred ways of working? If yes, why? Is C-PCCP applicable to 
any areas in health and social care? 

• Is C-PCCP easily understandable? In which aspects is C-PCCP easily 
understandable or not easily understandable, respectively? 

Final question 
• Have we missed anything important in this discussion? 

 
The material was recorded on a minidisc recorder and then transcribed on 

paper. Before the focus group meeting, the respondent was asked for ap-
proval to the recording of the meeting. Each respondent also received infor-
mation on how the interview material would be handled during and after the 
study. All respondents asked to remain anonymous and received a guarantee 
of this. 
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4.1.3 Experiments  
In each of the projects InterCare, Sams and MobiSams, tests were carried out 
to verify and validate implemented information services, a lab test in Inter-
Care (Test1) and also field tests in real care environments in Sams (Test2) 
and in MobiSams (Test3). The field tests used data on real unidentified pa-
tients. The requirements from which the information services were devel-
oped had been validated earlier by the focus groups.  

All the tests were done in collaboration with end-users, i.e. both patients 
and health and social care professionals, who totaled 34 individuals (see 
Table 4.4), who had not participated in the projects before. Researchers and 
developers were not active in controlling the test activities, but served as 
observers. 

 
Table 4.4 Experiments  

            Experiments 
 

 
 
  
 Participants 

Test1 
Lab- 
experiment  
 
InterCare 

Test2 
Field -
experiment 
 
Sams 

Test3 
Field- 
experiment 
 
MobiSams 

Number of 
Participants 

Nurses 3 4 2 9 
Doctors 2 2 2 6 
Social care staff 1 3 2 6 
Paramedic staff 2 0 2 4 
Patients 0 3 0 3 
Relatives 0 3 0 3 
Industry 0 0 3 3 
Total   8 15 11 34 
ICT experts leading the 
experiments 

2 2 4  

 
The test sites used in Test1 were a palliative care unit (ASiH) and a social 

care unit (Täby Municipality), in the Stockholm area. The test sites used in 
Test2 and Test3 included a palliative care unit (ASiH), Karolinska Hospital 
Cancer Clinic (Radiumhemmet), a social care unit (Täby Municipality), a 
private care unit for social care services (Camillas Omsorg) and a primary 
care unit (Stockholm County Council), in the Stockholm area. 

The selection of test participants was made by purposive sampling for all 
tests. The selection was done through recommendations according to the 
following criteria: The first criterion was to have long experience of health 
and social care, and relevant knowledge and experience of complex care 
situations with patients suffering from multiple diseases. The second criteri-
on was for participants to come from different care organizations, i.e. munic-
ipal, county, and private health and social cares providers. Managers for the 
participating care units selected the respondents.  

The evaluation reports resulting from Test1, Test2, and Test3 were for-
warded to the projects Sams, MobiSams and CoCare respectively. In this 
way, knowledge and perceived experiences of the users, in terms of require-
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ments on management of information services and on improvement in opera-
tions, were secured. The results from the tests are briefly described in Chap-
ter 4. 

Experiment Test 1 
The aim of Test1 was to evaluate the requirements and functionality of the 
information services. A lab experiment was set up to test the application: 
AHHC (Advanced Home HealthCare). The test was performed in Stockholm 
at a palliative care unit (ASiH) and at a social care unit (Täby Municipality) 
in a demolab. The test was a simple format of a care plan and common 
health and social care documentation.  

The test persons worked with test cases developed and designed from use 
cases: 1. log in as user, 2. enrollment of a patient, 3. register information on 
relatives, 4. update patient information, 5. erase patient information, 6. 
choose patient information, 7. search and summarize patient information 
(across organizational boundaries). The test observed how the users worked 
and navigated the system. The analysis was also based on the questions be-
low.  

Questions concerning the operations: 
• How does it work to “choose a patient’s data and to read the note reg-

istration” in comparison with the daily routines of today? 
•  Does this method of performing tasks offer any advantage for your 

daily routines? 
• Did you manage the partial test without any mistakes? 
• At which level of difficulty did you perceive the task to be? 
• How well was it possible to perform the task in the system? 
• Did you perceive this to be an efficient way to do the task? 
• How well does “search and summarize” work compared with the dai-

ly routines of today? 
    Questions concerning usability: 
• Does this method of performing tasks offer any advantage for your 

daily routines? 
• Did you manage the partial test without any mistakes? 
• At which level of difficulty did you perceive the task to be? 
• How well was it possible to perform the task in the system? 
• Did you perceive this to be an efficient way to do the task? 

Experiment Test 2 
A field experiment was implemented within the Sams project (Eng & Torpe, 
2008, see also Chapter 4). The aim of the test was to evaluate new require-
ments and the functionality of the applications. There were personnel from a 
palliative care unit, a primary care unit, a hospital and a municipal social 
care service in Stockholm. The users were doctors, nurses, paramedic per-
sonnel and social care personnel (see also Table 4.4). 
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Test of application: 
• common care documentation, 
• care planning application and 
• resource allocation. 

The test work process was applied as follows: 
• patients who met the criteria for participation in the Sams pilot were 

asked about participation, 
• the care planning took place in the home of the patient, 
• the nurse from ASiH who participated in care planning added infor-

mation about the new patient and created the common care plan, 
• the common care plan, together with the patient information, was ex-

ported to the participating care providers, 
• the care providers planned their own efforts in the common care plan, 
• home service printed and distributed to the patient a schedule of all 

planned actions, weekly and when there was an update. 
The evaluation sought to illuminate the impact objectives based on the fol-
lowing focus areas: 
• patient and care business benefits, 
• collaboration and communication, 
• information content.  
The evaluation relied on user interviews and a limited observational 

study. In addition, participating patients and related parties were interviewed 
in depth about how they experienced the care planning and collaboration 
during the pilot period. Requirements and user feedback on the application 
and the work processes were continuously collected and written down. Test-
ing and verification was implemented together with care actors who were not 
involved in the development. 

Experiment Test 3 
Partly based on the results of the Sams project, the MobiSams project devel-
oped and realized additional functions such as achieving mobile access. A 
test bed was established to make it possible to demonstrate the mobile sup-
plementary features of MobiSams. A field experiment was implemented to 
validate the requirements and the conceptual, process and information mod-
els.  The applications that were tested were: 
• common care documentation, 
• care planning application, 
• care resource planning. 
The test bed was organized at the same sites as Test2, with the same type 

of participants (see also Table 4.4) who had knowledge of the ICT platforms, 
service architecture, network accesses and mobile technical availability and 
sustainability. The test participants represented various participating care 
units and institutions. The test bed also provided an environment where the 
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executable components and applications could be demonstrated in a desig-
nated demonstration spot. The test bed offered: 
• opportunities to quickly set up test environments for the participated 

ICT industry to test developed IT solutions, 
• opportunities for IT developers and IT strategists to understand the 

new architectures and to plan for how different kinds of information 
services could be managed and made available on the commercial 
market, 

• for care staff, to create knowledge about how they can influence what 
information they need for planning, performing and following-up on 
care actions, 

• to create an opportunity for a common test arena, involving research, 
industry and various types of healthcare providers, 

• an opportunity for external developers to evaluate and adapt service 
components. 

4.2 Research Process  
This section describes in greater detail how the work proceeded towards 
meeting each research goal. Table 4.5 provides an overview of the studies, to 
which partial research goal they contribute and to which design science ac-
tivity they relate.  
 
Table 4.5 The research studies related to the projects, research goals, studies 
and results. 
Proj 
Ects 

Stu
dies 

Goal 1  
To identi-
fy a 
number of 
key 
prolems. 
/…/ 

Goal 2 
To identi-
fy those 
of the 
above 
key 
problems 
/…/  

Goal 3:1 
To design 
process 
models for 
/…/ 

Goal 3:2 
To intro-
duce gener-
ic concepts 
for  
/…/ 

Goal 3:3 
To design 
information 
models for 
/…/ 

Goal 3:4 
To suggest a 
set of generic 
information 
services for 
/…/ 

Inter- 
Care 

FG 
1  

Explora-
tion 

Explora-
tion 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explication,  
Require-
ments Elici-
tation, 
Develop-
ment, 
Evaluation. 
 

Inter- 
Care 

Test
1 

Evalua-
tion 

Evalua-
tion 

Evaluation Evaluation Evaluation  Test of Hub 
service, 
primarily 
usability, 
functionality 

Sams FG 
2 

Refine-
ment 
and 

Refine-
ment 
and 

Problem 
Explica-
tion,  

Problem 
Explica-
tion,  

Problem 
Explica-
tion,  

Problem 
Explication,  
Require-
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Consoli-
dation 

Consoli-
dation 

Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

ments Elici-
tation, 
Develop-
ment, 
Evaluation. 
 

Sams Test
2 

Evalua-
tion 

Evalua-
tion 

Evaluation Evaluation Evaluation Test of Hub-
services, 
primarily 
usability, 
functionality 

Mobi- 
Sams 

FG 
3 

Refine-
ment 
and 
Consoli-
dation 

Refine-
ment 
and 
Consoli-
dation 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explication,  
Require-
ments Elici-
tation, 
Develop-
ment, 
Evaluation. 

Mobi- 
Sams 

IS 
1 

Refine-
ment 
and 
Consoli-
dation 

Refine-
ment 
and 
Consoli-
dation 

- - - - 
 

Mobi- 
Sams 

Test
3 

Evalua-
tion 

Evalua-
tion 

Evaluation Evaluation Evaluation Test of 
mobile Hub 
services, 
primarily 
usability, 
functionality 

VVP IS 
2 

Refine-
ment 
and 
Consoli-
dation 

Refine-
ment 
and 
Consoli-
dation 

- - - - 
 

Co- 
Care 

FG 
4 

- - Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explication,  
Require-
ments Elici-
tation, 
Develop-
ment, 
Evaluation. 

Co- 
Care 

FG 
5 

- - Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explica-
tion,  
Require-
ments 
Elicitation, 
Develop-
ment, 
Evalua-
tion. 

Problem 
Explication,  
Require-
ments Elici-
tation, 
Develop-
ment, 
Evaluation. 
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4.2.1 Research Process for Goals 1 and 2 - Key Problems in 
Collaborative Care 
In the projects MobiSams and VVP a thorough data analysis was conducted 
on transcribed material from IS1 and IS2, which resulted in a list of the key 
problems briefly described in Section 6.1.2. In cooperation with health in-
formatics experts and researchers this list was further analyzed from a busi-
ness and information requirements perspective, which resulted in a list of 
key problems that could be helped by properly designed information ser-
vices. As a device to help understanding of the problems and their complexi-
ty two fictional, typically representative, scenarios (see Section 6.1.1) were 
developed incrementally and used to visualize problems in the patient’s situ-
ation.  

The scenarios represented a current and a future situation respectively. 
The development of scenarios was worked on in an educational way in order 
to communicate the importance of cross-border collaboration in health and 
social care. The scenario consists of a written description of what a week 
may look like for a typical, though fictional, patient called Gustav Samson. 

The scenario and the problems and their possible solutions were commu-
nicated in the following actions (Paper 1): 
• evaluated in a study as inspiration in the ICT report by Furubacke et 

al. (2007)  as a basis for creating an understanding of the problems 
around a complex health and care situation in the patient’s home. - the 
scenario provided a basis for the interviews with 15 key professionals 
from public and private healthcare organizations, ICT industry, the 
Ministry of Social Affairs, The National Board of Health and Wel-
fare, the Swedish Association of Local Authorities and Regions, and 
patient organizations. All of the respondents agreed that the scenario 
experiences were consistent with reality, 

• the Gustav scenario was reproduced by a theatrical drama where the 
patient scenario was described. A version has been created in a 3D 
environment with animation and sound that describe a day in Gustav 
Samson's life19. The film was shown in two contexts, at conferences 
and seminars at a Vitalis conference in Gothenburg, Sweden in 2007, 
and in the MobiSams final project seminar in 2008, 

• a “Gustav Theatre” was performed in front of about 100 people in-
cluding care professionals, patient organizations and healthcare man-
agers at the MobiSams final seminar 2008, 

• two care policy units for elderly care in Stockholm and Gothenburg 
evaluated the scenario in 2013. Their view was that the scenario fits 
well with the current situation. 

 

                                                        
19 http://www8.informatik.umu.se/~eva/GustavSamson/Gustav3FlashMovie.swf  and  
http://www8.informatik.umu.se/~eva/GustavSamson/Gustavdemo.swf 
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This list of problems and the scenarios were hence used to communicate and 
to make understood problems at the business and organizational levels in 
order to create knowledge of the overall problems at the operational as well 
as tactical and strategic levels concerning patients with a complex care situa-
tion. The list of key problems is accounted for in Paper 2 and to some extent 
also in Papers 3 and 4. The patient scenario is presented in Paper 1. 

4.2.2 Research Process for Goal 3 - Design of Artifacts 
Goals 3:1 to 3:4 were achieved by employing a design science approach in 
each of the projects InterCare, Sams, MobiSams and CoCare thereby incre-
mentally developing and validating versions of process models, information 
models and information services. As part of the design science processes a 
number of empirical studies were carried out, FG1 to FG5 and Test1, Test2 
and Test3 as described in Section 4.1.  
     The final project, CoCare, resulted in a process model named PCCP, the 
Patient-Centered Process Model described in Section 6.2.1. Patient-Centered 
Care Process (PCCP); a construct named Conglo, the Conglomeration con-
struct; an information model named PCIM, the Patient-Centered Information 
Model; a set of information services together making up a piece of software, 
the coordination CoHub, described in Section 6.2.4 Coordination Hub (Co-
Hub).  

The processes in figures 4.3, 4.5, and 4.6 are composite representations of 
the incremental development of process model, information model, and co-
ordination hub versions respectively. Figures 4.4 represent the design sci-
ence process for developing the conglomeration construct as carried out in 
the CoCare project.  
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Developing the Patient-Centered Process Model, PCCP (Goal 3:1) 
Research Goal 3:1: To design process models for patient-centered collabora-
tive health and social care. 
 

 
Figure 4.3 Developing the Patient-Centered Care Process Model (PCCP). 
 
Explicate Problem 
The practical problem is about deficiencies in collaboration and coordination 
in health and social care. In order to investigate this problem, discussions 
were held in a number of focus groups, FG 1-3. These discussions addressed, 
in particular, ways of working in health and social care involving several 
care units. 
 
Outline Artifact and Define Requirements 
The process was named the Patient-Centered Collaborative Process, PCCP 
for short. Process model versions were developed stepwise out of the re-
quirements formulated by interviewees and participants in focus groups. The 
resulting models, including the requirements were tested in experiments 
Test1 to Test3. The tests were performed in parallel with the development of 
the model versions, in an interactive stepwise process, i.e. new requirements 
were identified for the care process model as the results from focus groups 
and tests.  
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Further requirements concerning coordination needs were identified on the 
basis of coordination theory (Malone, T. W. & Crowston, K., 1994) and 
appropriate standard examples such as CONTsys 200120, SAMBA21 (see also 
Section 5.1). 
 
Design and Develop Artifact 
The design of the final process model, the PCCP, was essentially based on 
the Sams process model, which was further elaborated in CoCare to reflect 
process needs as discovered in VVP. The design of PCCP was inspired by 
the well-known PDCA cycle developed by Deming22. PDCA stands for Plan, 
Do, Check, Act, and is a scheme used in quality work and in continuous 
improvement efforts. However, for better suitability in the care process ap-
plication, the cycle was slightly adjusted by replacing Act with Assess. The 
cycle will therefore include the terms Assess, Plan, Do, Check, starting with 
Assess, thereby emphasizing that a care cycle always should start with as-
sessing the patient situation including both health and social issues. Early 
versions of the process model were developed in focus groups FG1, FG2 and 
FG3.  
• In FG1 a first process model was designed to support the need for a 

coordinated health and care process focusing on the patient’s needs, 
• In FG2 a new version was developed as an independent care process 

where different care actors, irrespective of which kind of care organi-
zation they belong to, are included as requirements holders, and 
providing an outline of the respective roles, 

• In FG3 an initial version of PCCP was developed by clarifying the re-
sponsibilities related to resources, and by indicating potential mobile 
services that can be applied. 

 
Evaluate Artifact 
Versions of the care process were developed, discussed, evaluated and im-
proved iteratively in Focus Groups (FG1, FG2, FG3), by experienced health 
and social care personnel and patients. Thus, these evaluations were forma-
tive, contributing to an iterative development of the process model. It has 
furthermore formed the basis for developing information services that have 
been tested and evaluated in the mentioned projects (Test1, Test2, Test3). 
Researchers and developers were not active in controlling the test activities, 
but served as observers. New requirements were found and adjustments were 
made to the model. The PCCP was evaluated in FG4 with researchers in 
health informatics.  
 
                                                        
20 CONTsys is a European Standard: EN 13940 "Health Informatics - System of concepts to support continuity of care. 
http://www.contsys.net 
21 SAMBA, Structured Architecture for Medical Business Activities. SAMBA is a project intended to identify and 
describe a common process in healthcare, with defined concepts. This work has led to a common general basic model for 
healthcare. http://www.ljungskilerevyn.se/fogare/samba/english.htm. 
22 https://en.wikipedia.org/wiki/PDCA#CITEREFDeming1986) 
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The experts generally agreed that the PCCP was correct and useful, because 
it is general enough to suit all sorts of health and social care. It can hence be 
specialized and accommodated to all sorts of care. The PCCP was also vali-
dated in a summative evaluation in FG5 with care personnel (two doctors 
and a nurse).  
 
Communicate Artifact 
Early versions of the care process model as well as the PCCP have been 
communicated at national and international conferences involving practi-
tioners, researchers, managers and politicians and ICT experts. Presentations 
have been given at conferences and seminars:  in the InterCare final seminar 
1997, several management boards at Stockholm County Council (SSL) from 
1999 to 2004, Länsstyrelsen 2000, Sams final seminar in 2005, Vitalis con-
ference in Gothenburg in 2007,  

MobiSams final project seminar in 2008 and national conferences and 
meetings of Stockholm County Council and the Swedish Government, De-
partment of Health and Welfare, the Swedish Board for Health and Welfare, 
VINNOVA and KK-foundation and several Ministry delegations in India 
and Japan, C-DAC and the Department of IT of the Government of India 
(DIT), between 2008 and 2014.  

The author has performed several such presentations. Knowledge has also 
been fed into other projects such as the SAMBA23 and National Information 
Structure for healthcare (The National Board of Health and Welfare, 2015b). 
 
  

                                                        
23 SAMBA,Structured Architecture for Medical Business Activities. SAMBA is a project intended to identify 
and describe a common process in healthcare, with defined concepts. This work has led to a common general 
basic model for healthcare. http://www.ljungskilerevyn.se/fogare/samba/english.htm. 
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Understanding Care Process Conglomerations, Conglo (Goal 3:2) 
Research Goal 3:2:  To introduce generic concepts for describing patient-
centered collaborative health and social care. 
 

 
            Figure 4.4 Developing the Conglomeration Construct (Conglo). 
 
Explicate Problem 
In situations where a patient is subject to several PCCP:s at the same time, 
each run by a separate and autonomous care provider, the situation easily 
becomes incomprehensible. The situation appears as a tangle of processes. A 
problem is how to conceptualize and verbalize this situation as well as how 
to pedagogically express and visualize it. This problem was investigated 
through discussions in the CoCare group. 
 
Outline Artifact and Develop Requirements 
The conglomeration construct was identified and developed when the Co-
Care group tried to understand what happens when one and the same patient 
is subject to several autonomous concurrently on-going care processes. The 
CoCare group came to the conclusion that the resulting combined “process” 
cannot be described as one single process, but is in fact a collection of au-
tonomous processes (PCCPs) referred to as a process conglomeration. An 
analysis of situations that give rise to the conglomeration model was made. 
 
Design and Develop Construct 
A definition of the conglomeration construct was developed. Furthermore, a 
conceptual model was developed to specify an understanding of what makes 



 61 

up a conglomeration. The CoCare group identified and modeled the proper-
ties of the conglomeration construct. It was further elaborated, discussed and 
improved as a result of FG4. 
 
Evaluate Construct 
The process conglomeration is at the core of the development of the Coordi-
nation Hub services. The process conglomeration was evaluated in FG4 and 
FG5. FG4 was formative in that it contributed to a further iterative elabora-
tion of the construct. FG5 comprised a summative evaluation. Participants in 
FG4 were five researchers in health informatics. In FG5 there were three 
care personnel (two medical doctors and a specialist nurse). The experts 
generally agreed that the process conglomeration was correct and useful, 
because it is on the right level of abstraction for being able to accommodate 
all sorts of health and social care. Useful ideas were used to further clarify 
and improve the process conglomeration. 
 
Communicate Construct 
The result has been published in Papers 5 and 6. 
 
Developing the Patient-Centered Information Model, PCIM (Goal 3:3) 
Research Goal 3:3: To design information models for patient-centered col-
laborative health and social care. 
 

 
 

Figure 4.5 Developing the Patient-Centered Information Model (PCIM). 
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Explicate Problem 
The practical problem is about deficiencies in collaboration and coordination 
in health and social care. In order to investigate this problem, discussions 
were held in a number of focus groups, FG1, FG2 and FG3. These discus-
sions addressed, in particular, information needs in health and social care 
involving several care units. The focus groups also discussed the conceptual 
structure and terminology. 
 
Outline Artifacts and Define Requirements 
The resulting model was named the Patient-Centered Information Model, 
PCIM for short. It was developed iteratively as a series of refined models out 
of requirements formulated by the participants in FG1, FG2 and FG3. The 
results, including the requirements, were tested in Test1, Test2 and Test3. 
The tests were performed in parallel with the development of the model ver-
sions thus incrementally refining the model.  

A set of requirements for the information model were identified based on 
the explicated problem, most importantly that the model should: 
• be patient-centered and hence organization-independent, 
• be based on the needs for information exchange between care actors 

regardless of organization, 
• facilitate management and coordination of care activities where sev-

eral health and social care organizations are involved, 
• be generic and easy to use and useful in various contexts, 
• be intuitive and easy to understand. 

 
Design and Develop Artifact 
The design of the final information model, PCIM, was essentially based on 
the Sams information model as developed in FG2, which was further elabo-
rated to reflect information needs as identified in FG3 and FG4. PCIM was 
developed on the basis of business requirements. Standards for information 
models were studied and used, such as HL724, HISA25, openEHR26 and 
CONTsys27. The Sams project used standards and reference architecture in 
the development of the initial versions of PCIM (see Chapter 5). Versions of 
the information model were developed and refined based on requirements 
identified in the focus groups as follows: 
• In FG1, requirements focusing on the patient’s needs, on collabora-

tion and coordination among different care teams, 

                                                        
24 Health Level Seven International (HL7) is a standard-developing organization dedicated to providing a framework and 
related standards for the exchange, integration, sharing, and retrieval of electronic health information. 
http://www.hl7.org. 
25 Health Informatics Service Architecture (HISA) is a standard for open modular information technology (IT) within the 
health sector. Led by the European Committee for Standardization (CEN-TC 251) Standard Architecture for Healthcare 
Information Systems (ENV 12967). 
26 openEHR is a virtual community working on interoperability and computability in e-health. Its main focus is electronic 
patient records (EHRs) and systems.http://www.openehr.org/what_is_openehr 
27 CONTsys is a European Standard: EN 13940 Health Informatics - System of concepts to support continuity of care. 
http://www.contsys.net 
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• In FG2, the information model was further refined and generalized, 
• In FG3, the information model was further elaborated by clarification 

of responsibilities relating to the efficient use of available resources 
and to mobile requirements, 

• In FG 4, the first version of the PCIM was evaluated and further re-
fined.  

The final PCIM was developed in the CoCare project and evaluated in FG5.  
 
Evaluate Artifact 
As mentioned, the information model versions were developed, discussed, 
evaluated and improved iteratively in FG1, FG2, FG3 by experienced health 
and social care personnel and patients (see Table 4.3). Thus, these evalua-
tions were formative, contributing to an iterative development of the infor-
mation model. Versions of the information model have furthermore formed 
the basis for developing information services that have been tested and eval-
uated in Test1, Test2 and Test3. Researchers and developers were not active 
in controlling these test activities, but served as observers. New requirements 
were found and adjustments were made to the model. Summative evalua-
tions of the PCIM were carried out in FG4 and FG5. The PCIM was evaluat-
ed in FG4 together with researchers in health informatics. It was evaluated in 
FG5 with care personnel (two doctors and a nurse). The experts in FG4 and 
FG5 generally agreed that the PCIM was correct and useful, because it is on 
a level of abstraction appropriate for all sorts of health and social care. Use-
ful ideas were used to further clarify and improve the process description. 

 
Communicate Artifact 
Early versions of the information model as well as the final PCIM have been 
communicated at national and international conferences involving practi-
tioners, researchers, managers and politicians and ICT experts. Presentations 
have been done at conferences and seminars: the InterCare final seminar 
1997, several management boards at SLL from 1999 to 2004, Sams final 
seminar in 2005, Vitalis conference in Gothenburg in 2007, MobiSams final 
project seminar in 2008 and national conferences and meetings at SLL 
(Stockholm county council), SKL (the Swedish Government, Department of 
Health and Welfare), the Swedish Board for Health and Welfare, VINNOVA 
and KK-foundation and in several Ministry delegations in India and Japan. 
Cooperation with C-DAC and Department of IT of the Government of India 
(DIT) from 2008 to 2014. The presentations have been performed by the 
author. Knowledge has also been fed into other projects such as the SAMBA 
(Fogelberg, 2003), and National Information Structure for healthcare (The 
Swedish National Board of Health and Welfare, 2015b). The results have 
been published in Papers 5 and 6. 
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Developing the Coordination Hub, CoHub (Goal 3:4) 
Research Goal 3:4: To suggest a set of generic information services for pa-
tient-centered collaborative health and social care. 
 

 
 

Figure 4.6 Developing the Coordination Hub Architecture (CoHub). 
 
Explicate Problem 
The practical problem concerns deficiencies in availability of information 
and support for collaboration and coordination in health and social care. In 
order to investigate this problem, discussions were carried out in the focus 
groups, FG1, FG2 and FG3. These discussions addressed, in particular, the 
need for and potential benefits of information services designed to overcome 
these deficiencies. 
 
Outline Artifact and Define Requirements 
A set of information services were defined, together making up what is re-
ferred to as the Coordination Hub, or CoHub for short. Versions of CoHub 
were developed stepwise out of the requirements formulated in FG1, FG2, 
and FG3. The implemented versions were tested in Test1, Test2 and Test3. 
The tests included a lab test (Test1) with fictional patients and field tests 
(Test2 and Test3) with real, anonymized patients. The tests were performed 
in parallel with the development of the CoHub, in an interactive stepwise 
development, i.e. new requirements were defined on the CoHub as the re-
sults from the FGs and the tests refined the CoHub. 
A set of requirements for the CoHub were based on issues and requirements 
put forward in Papers 2, 3 and 4: 
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• be patient-centered and hence organization-independent, 
• facilitate management and coordination of care activities where sev-

eral health and social care organizations are involved, 
• be generic and easy to use, useful in various contexts, 
• be intuitive and easy to understand. 

 
Design and Develop Artifact 
The design of the final CoHub architecture was based on the PCCP model 
and the conglomeration construct Conglo, which was further elaborated to 
reflect information needs as identified in the previous activity. CoHub was 
developed on the basis of business requirements. Models were refined and 
deepened gradually along with the FG1, FG2, FG3 and FG4 work. Standards 
for information models were studied and used, such as HL7, HISA, 
OpenEHR and CONTsys. The properties of the information services were 
further detailed, utilizing results of the above activity and also the design of 
information services developed in the Sams and MobiSams projects. Sams 
and Mobisams used standards and reference architecture in the development 
of the initial versions of CoHub (see Chapter 5). FG1 to FG4 have resulted 
in the development of this artifact. 
• In FG1, the requirements of CoHub were defined: focusing on the pa-

tient’s needs and on coordination. 
• In FG2, the CoHub’s independence of organizations was refined and 

deepened. 
• In FG3, the CoHub was further refined by clarifying the responsibili-

ties relating to the efficient use of available resources and to mobile 
requirements were defined. 

• In FG4, the CoHub was further discussed and improved. New re-
quirements emerged. 

The final CoHub information services and architecture were discussed and 
developed in the CoCare project. 
 
Demonstrate Artifact 
Versions of the information services, i.e. in the InterCare, Sams and MobiS-
ams projects, were demonstrated and tested in both lab and field environ-
ments (Test1, Test 2, Test3). The current CoHub has been demonstrated and 
discussed in FG4 with researchers and experts in health informatics.  
 
Evaluate Artifact 
The CoHub and its information services have been validated in FG4 and 
FG5 with developers and researchers in medical informatics, and care staff 
respectively. The experts generally agreed that the concept of the CoHub 
was relevant and useful. It was suggested that patients can, for example, 
detect errors that nobody else has noticed. It makes it easier for patients with 
multiple diseases, which have many diagnoses and contacts to follow up 
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performed care and its outcomes. Useful ideas were used to further clarify 
and improve the CoHub description. 
 
Communicate Artifact 
The final CoHub architecture has been described and published in Papers 5 
and 6. 

4.3 Research Ethics 
When it comes to ethics, there are four basic requirements that were devel-
oped by The Swedish Research Council28 that research needs to relate to: the 
information requirement, the requirement of consent, the requirement of 
confidentiality and the requirement of utilization. The information require-
ment means that the researcher has an obligation to inform the respondents 
or informants about their role in the project and what the conditions are for 
their participation. In the various activities accounted for in this thesis, the 
respondents have received information about the project's aims and objec-
tives, and of the expectations of the role of participants. The requirement of 
consent means that the respondents are to be notified and should be fully 
aware that it is completely optional to participate in interviews and focus 
groups. All respondents of activities included in this thesis have had the pos-
sibility at any time to withdraw from participation without consequences. 
For respondents in interviews and focus groups, it was made very clear that 
there was no obligation and that their participation in the studies was subject 
their consent. The requirement of confidentiality means that the information 
that the respondent leaves shall be treated in such a way as to protect the 
identity of the information provider or the respondent. This requirement is 
important to protect the privacy of the persons who participate in the re-
search project. In this case, some parts of the information provided are clas-
sified as confidential, which means that some information (which could ena-
ble identification of a respondent) may not be disclosed. This further in-
creases the importance of avoiding confidential information being published. 
The last basic requirement is the requirement of utilization, which means 
that the data collected shall only be used for research purposes. The collected 
data therefore have not and will not be used for any other purposes. The four 
requirements were attained in all projects involving practitioners. As men-
tioned in Subsection 4.1.1 a specific ethics review was conducted by an eth-
ics committee before the first interview study (IS1 in MobiSams). MobiSams 
was led by Karolinska Institute, which had this as a requirement due to the 
fact that also patients were involved.  

                                                        
28 http://www.codex.vr.se/texts/HSFR.pdf, http://codex.vr.se/en/forskarensetik.shtml, 
https://publikationer.vr.se/en/product/good-research-practice/  
 



 67 

5 The Projects 

5.1 Introduction 
This chapter provides an overall description of the five research projects that 
have provided the results described in this thesis. The first four of these con-
cern health and social care work practice in a patient-centered care environ-
ment. These projects study problems of collaboration in health and social 
care where several care providers are involved and elaborate on how collab-
oration can be supported and improved. These are being collectively referred 
to as the practice projects. They are named InterCare (Cooper.P., (1999), 
Winge. M., (2000), Gustafsson. M., (2000), Sams (Eng et al., 2005), MobiS-
ams (Fors et al., (2007) and VVP (Andreasson et al., (2009); Andreasson & 
Winge., (2010).  

The fifth project, which is where the work on this thesis started, is re-
ferred to as the CoCare project (2015). This project aimed to further improve 
results produced in the practice projects. It hence took results from the four 
preceding projects further in order to improve models with an emphasis on 
problem analysis and to come up with information services and an infor-
mation service architecture to solve in particular the coordination problem in 
cases where a patient is subject to several care processes at the same time. 
The results of the CoCare project are accounted for in Chapter 5 and appear 
in Papers 5 and 6.  

The aim of the first of the practice projects, the InterCare project, was to 
capture issues and requirements for collaboration within care teams, and to 
develop conceptual, information and process models and information ser-
vices supporting the care work. In the Sams project the aspect of interorgani-
zational collaboration was added, as were requirements of mobility with the 
patient as a user into the Mobisams project. The aspect of mobility is an 
important prerequisite for successful implementation of information ser-
vices, especially in home care. The VVP project aimed to develop new val-
ue-creating care processes for patient-centered care. For each of the projects 
knowledge and results were fed into the next, from InterCare to Sams to 
MobiSams to VVP. Figure 5.1 illustrates how the work with the four prac-
tice projects proceeded. 
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 Figure 5.1 The practice projects (RGs = research goals). 

    
In addition, InterCare and Sams also developed solutions for information 

security. However, these solutions are not dealt with further in the work re-
ported in this thesis. 

All the projects mentioned above employed a design science approach in-
volving knowledge collection techniques such as document studies, focus 
groups and interviews (see Chapter 4). The focus groups also served to eval-
uate various artifacts resulting from the work. All requirements for infor-
mation services were developed with a patient-centered perspective. The 
participants in interviews and focus groups had deep knowledge about the 
health and social care domain and also about next-generation ICT solutions. 

The focus groups met regularly throughout the project durations in sever-
al focus group sessions. The requirements that were defined were refined 
and developed in accordance with new knowledge established by the group 
(Section 4.1.2). 

The first three projects worked iteratively with short development steps 
and with close and strong user involvement. In all three projects a group of 
researchers and developers worked interactively with a focus group of care 
professionals who helped with formulating requirements and evaluating arti-
facts in several focus group sessions for the development of various artifacts.  

Figure 5.2 describes the interactive development process applied in the 
InterCare, Sams and MobiSams projects. For more detailed information 
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about the interactive development processes in the project and studies see 
Section 4.1.2 and Section 4.1.3. 

 

 
 

Figure 5.2 A generic picture of design science as employed in InterCare, 
Sams and MobiSams (FGS = Focus Group Session). MobiSams was also 
supplemented with interviews for issue capture. 

There was also a need to identify common data necessary to support the 
patient care process. For information to be safely exchanged between IT 
systems and e-services, and to be correctly understood by the users (care 
actors), a basic uniformity must be established. Standards that have been 
used in projects are for example SAMBA29, CONTsys30, HL731 and HISA32. 

The concepts introduced in this thesis are, to a large extent, based on the 
healthcare standard CONTsys, which is an ISO standard that represents both 
the content and context of the healthcare services. CONTsys includes con-
cepts covering actors, healthcare issues, clinical and administrative 
healthcare processes, responsibility, and record and data management.To 
some degree the CONTsys standard has been adjusted to better meet the 
needs of this thesis work. First of all, only concepts from CONTsys that are 
needed for its purposes have been included. Some relationships between 
concepts have also been changed and refined.  

In the projects we learned that standards often lack a process-oriented 
perspective on patient needs. So far, the standardization works developed 
primarily relate to organizational, technological and linguistic perspec-
tives.  According to Furubacke et al. (2007) deficiencies in information 
standards and in terminology, unclear business models and legislation, which 
are sometimes prohibitive, are reasons for insufficient collaboration in com-
mon health and social care. It is therefore important to provide a correct and 
precise terminology and information structure, especially since safety issues 
                                                        
29 SAMBA, Structured Architecture for Medical Business Activities. SAMBA is a project intended to identify and 
describe a common process in healthcare, with defined concepts. This work has led to a common general basic model for 
healthcare. http://www.ljungskilerevyn.se/fogare/samba/english.htm. 
30 CONTsys is a European Standard: EN 13940 Health Informatics - System of concepts to support continuity of care. 
http://www.contsys.net 
31 Health Level Seven International (HL7) is a standard-developing organization dedicated to providing a framework and 
related standards for the exchange, integration, sharing, and retrieval of electronic health information. http://www.hl7.org 
32 Health Informatics Service Architecture (HISA) is a standard for open modular information technology (IT) within the 
health sector. Led by the European Committee for Standardization (CEN-TC 251) Standard Architecture for Healthcare 
Information Systems (ENV12967). 
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are particularly important for the patient, both when it comes to a wide ex-
change of information between the different actors and to implementation of 
patient-focused clinical guidelines and protocols, enabling the patient to feel 
secure in a care situation. 

Secondly, when trying to define the concepts needed, it was found that 
some aspects were not represented in the CONTsys model, so new concepts 
have been introduced, mainly based on results from the Sams project (Gus-
tafsson & Winge, 2003, 2006), which investigated patient-centered collabo-
ration between care parties in health and social care. As Figure 5.3 illus-
trates, when using a standard, only the patterns that were needed and in ac-
cordance with the requirements as defined in the process description were 
applied. Several standards and reference architectures (RA) can be used for 
different aims in an information model. It was concluded that the parts of the 
standard that were not needed and did not support the actual process model 
should not be implemented because of the risk of confusion and cementing 
the information model in an unnecessarily complicated and therefore im-
proper form.  

 

 
 
Figure 5.3 Different types of standards used as reference architectures (RA). 

 
A common understanding of the concepts and agreed enterprise architec-

ture are a necessary basis for a well-designed information structure. Such an 
information structure must be based on a deep knowledge of “business pro-
cesses” across health and social care, with a definition of their conceptual 
structures. These information models can contribute to the development of 
new versions of standards and reference architectures. Each standard should 
be used at the level where it will best generate benefits for the individual 
patient.  

The information services were tested and evaluated in one lab test (Inter-
Care) and in two field studies (Sams and MobiSams). The aim of these tests 
was to validate that the suggested solutions were in accordance with the re-
quirements, and that they were well designed (see also Section 4.1.3). The 
tests were designed according to the following: 
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• the information services developed were first tested in a lab envi-
ronment in the form of an operational basic information service 
(Test1), 

• the requirements were field tested in more advanced information 
services containing common information services for Common Care 
Documentation and Care Planning Application (Test2 and Test3).  
 

The following section provides more detail for each of the five projects.  

5.2 The InterCare Project  
As mentioned above, the aim of the first practice project, InterCare, was to 
develop models and information services to support collaborative care. What 
is accounted for in this subsection is largely based on InterCare final EU-
report (Cooper et al., 1999) and the Swedish InterCare final partial report for 
the Common Care Documentation the AHHC application (Winge. M., 2000) 
and Gustafsson. M., 2000).  

The models and Information services were based on the needs of patients 
treated in a home care environment for multiple or other illnesses, such as 
palliative, by multiple care providers. The InterCare project was an umbrella 
project with partners from eight participating countries funded by the Pro-
gram (FP4) of the EU Commission between 1997 and 1999. The project was 
led by the board of Stockholm County Council (HSN). Project partners from 
the eight countries represented healthcare organizations, ICT companies and 
health informatics research organizations.  

From the Swedish side there were the following partners: From health and 
social care: Unit for Advanced Care at Home (ASiH Stockholm County 
Council), Karolinska Hospital (Cancer Clinic), Täby Primary Care Unit 
(Stockholm County Council), Täby Municipality social unit; From ICT de-
velopers: Ericsson and Swedish Institute for Systems Development (SISU); 
From researchers in health informatics: SISU. Health and social care profes-
sionals participated in development of requirements as well as in test activi-
ties. A first focus group (FG1) met in a series of sessions (see Figure 5.2 and 
Chapter 4) in parallel with a group of researchers and ICT developers. Test-
ing and verification was performed together with care actors who had not 
been involved in the development (Test1), see Section 4.1.3. 

The Swedish part of the project was to develop an object-oriented Infor-
mation services platform for Common Care Documentation designed for 
care at home AHHC (Advanced Home HealthCare).  

The following general requirements were established for the AHHC ap-
plication (Cooper et al., 1999; Winge. M., 2000 and Gustafsson. M., 2000):  
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1. to support extended communication exchange between team mem-
bers and to improve the timing of exchange of information, in order 
to improve the quality of medical assessment and to avoid inconsist-
encies between medical decisions taken by different team members, 

2. to store information on medical decisions and observations made by 
different healthcare professionals as part of a care team. Selected in-
formation must be authorized to be shared among the team mem-
bers, while other parts were not to be so widely shared, 

3. to support access of specific information concerning healthcare deci-
sions and treatment plans located in other units based on agreement 
and business rules, 

4. to support the follow-up of care actions and treatments in terms of 
business goals, for example level of pain. 

AHHC (Advanced Home Health Care) is an application built to meet the-
se requirements. This demonstrator includes: 
• Care documentation application. 
• Care administration application. 

and uses the following server modules: 
• CD - care documentation server (module CD). 
• EM - enterprise manager server (module EM). 
The project also worked with information security, specifically with au-

thorization and access control (i.e. who gets to read what?). The service that 
was developed was named IACS (Information Authorization Common Ser-
vices). The project also developed a directory service handling individuals, 
roles and care units and organizations. The service was called EM (enter-
prise manager server), which is described above.  

According to Cooper et al. (1999), Winge. M (2000) and Gustafsson. M 
(2000), the CD component can create, maintain and search for clinical in-
formation and supports shared care among different professionals in a care 
team within or between care units. It is generic and can be adjusted to sup-
port different healthcare settings by supplying the relevant classifications by 
means of the CD administration tool. The AHHC works in a CORBA/IDL 
and object-oriented environment.  

The CD server provides services to manage objects of different types rel-
evant for care documentation purposes, such as: patient, request, healthcare 
contact, health characteristic, identified problem, action/activity and care 
plan. There are also services and classifications of different types to define 
and maintain, including classifications of actions, health characteristics and 
healthcare contacts (e.g. according to type and role). The EM server provides 
services, which manage objects such as: healthcare party, healthcare profes-
sional, healthcare organization and healthcare service.  

The AHHC applications provide functionality to create and maintain clin-
ical information and patient demographic data. Each professional category 
documents according to specified documentation models, using definitions 
in accordance with classifications, using the administrator tool provided 
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allowance by access rules, navigating in the documentation across categories 
and collaborating units. AHHC provides functionality to use pre-defined 
views and to define new cross-category views on clinical information along 
parameters such as; health aspect, time period, professional category, units 
with which one co-operates, type of note, type and role of contact etc., that 
can be combined. The application also includes functionality to support the 
planning of care, to document performed care and to support the evaluation 
of the outcome of prescribed investigation and treatment activities in relation 
to stated goals for care. Care plans may extend over care unit borders and 
include planned prescriptive actions from several professionals working at 
different units. The common agreement part of the care plan is maintained at 
the main responsible care unit while the planned action objects are distribut-
ed over the units in the federation.  

The analysis of the users evaluation of the lab test indicated that they per-
ceived advantages in saving working time by: 

• improved overview of the care situation, 
• user-friendly navigation in the application, 
• distinct and well structured information, 
• more accessible (simplified and quick, all gathered in one place) in-

formation, 
o especially important information, 
o valid for all care providers involved, 
o valid for patients and relatives. 

• access to diagnoses and other vital information in the “note-box”, 
• authorization management ensuring that all stakeholders are granted 

relevant permission to access all information respectively required, 
• improvement of the information services of the control system for 

follow-up of health and social care in an overview perspective. 
To conclude, the most important knowledge generated in this project was 

that collaboration works poorly between different care units and care stake-
holders. A number of key requirements concerning leadership, business de-
velopment and ICT support were identified. It turned out that this was not a 
problem unique to home care, but rather a more general problem for the en-
tire health and social care sectors. Patients move between different geo-
graphical areas and are provided with care by different care units. This also 
applies to palliative care patients, who may have more than one residence 
location, and may be processed (i.e. treated/supported) by multiple caregiv-
ers. Awareness was created in the group regarding the need for new ways of 
working, such as networking and team working. It is important to implement 
virtual teams between care organizations in order to obtain a situation with 
well functioning coordinated health and social care.    
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5.3 The Sams Project 
InterCare was followed by the Sams project as a next step to realize and 
improve the process models and information service architecture. The over-
all aim of the Sams project was to create information services platform for 
collaboration and to improve coordinated care for the patient in order to en-
hance team collaboration between various health and social care providers 
through a new way of using ICT. The project developed a set of models and 
information services.  

The project was included in the ITHS2 program funded by the Swedish 
funding organizations VINNOVA33, KK-stiftelsen34 and Vårdalsstiftelsen35. 
The executive management of the Karolinska Hospital led the project. Pro-
ject partners were health and social care organizations (public and private), 
ICT companies and health informatics researchers. The partners were: Ad-
vanced Care at Home (ASiH Stockholm County Council), Karolinska Hospi-
tal (Cancer Clinic and Home HealthCare Unit for Children), Täby Primary 
Care Unit (Stockholm County Council), a unit for social care (Täby Munici-
pality) and ICT developers (Alkit Communications AB). Health and social 
care professionals participated in development as well as in test activities. A 
second focus group (FG2) was set up, meeting in a series of sessions in par-
allel with a group of researchers and ICT developers (see Figure 5.2 and 
Section 4.1.2). Testing and verification was implemented together with care 
actors who had not been involved in the development (Test2). 

The Sams project developed models and information services such as: 
• Process models, conceptual models and information models that 

support cross-border teamwork, coordination of care actions and 
care planning. 

• Information services for cross-border: 
○ services providing collaborative care documentation (CD) and 

care planning involving assessed care, setting of care goals 
(specific and overall care goals), planning of care, performing 
and following up care, coordination of care actions, 

○ services for resource allocation and use of resources in an effi-
cient way over boundaries. 

The project conducted a field experiment (Sams pilot) to validate the 
models and information services in a “real” health and social care collabora-
tive environment (Test2), and this is described below.  
 

                                                        
33 Sweden’s Innovation Agency. www.vinnova.se 
34 The Knowledge Foundation is a research financier for universities with the task of strengthening Swe-
den's competitiveness and ability to create value. http://www.kks.se/om/SitePages/In%20English.aspx 
35 Vårdalstiftelsen is an independent foundation that supports research in healthcare. Foundation ended 
2015.  
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Test2 (Sams Pilot) indicated that a high quality and effective information 
support for home care and its interaction with other care units may help to 
provide: 

• better supports for care decisions, 
• improved collaboration between different care organizations, 
• common care planning action and its assessment performed as an in-

tegral part of the common care given to all patient categories, 
• increased focus on and an overall approach to the common health 

and social care of the individual patient. 
The results from the evaluation of the Sams Pilot also indicate that an in-

troduction of this form of ICT support, along with the adaptation of the re-
lated business processes, can be expected to ensure the above outcomes are 
met. The participating patients and their families experienced common care 
planning as positive. It was appreciated to have a summary of all relevant 
measures, and that all who were involved in the patient’s health and social 
care could see that. Relatives said that they had more control about what was 
going on and what was planned. Relatives said also they could more easily 
coordinate their own activities in a better way. Most of them felt that it ulti-
mately meant an improved service for patients and relatives. Most of the test 
participants experienced that information services contributed to improved 
collaboration between different care actors, something that both care recipi-
ents and most care actors experienced as desirable. A common view of the 
patient's overall situation was perceived as mainly positive, contributing to 
creating greater opportunities for offering the patient good and adequate 
care. Patients and relatives were given the opportunity for increased influ-
ence in the planning of care. All participants, patients, family members and 
care professionals, observed that everyone involved as a relevant care actor 
must be involved in collaboration to optimize care for a patient, which re-
quires the information services to be fully functional. It was also found that a 
prerequisite for the information services to be used on a large scale is that 
they are integrated with existing EHR systems. 

To conclude, enhanced awareness, regarding need for collaboration be-
tween several actors. The project has also shown how the team-oriented ap-
proach can be improved by different categories of health and social care staff 
being more able to access information from other categories of personnel so 
that a higher quality can be achieved in the care of the patient. The project 
has created new knowledge about the care sector and the complexity of or-
ganizations and leadership, showing that there is incoherence between dif-
ferent regulatory systems and that there is a built-in conflict against im-
provement of coordination with existing reimbursement systems that are 
financially motivated to maintain things the way they are. The project has 
also created awareness that more goal-oriented health and social care is pos-
sible by establishing more in-depth care plans and allowing various care 
actions to be performed by different care actors in harmony with the care 
plan. This can be supported if the healthcare actions are related to the care 
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plan and to the care contacts. The care plan means an opportunity to create a 
continuous care process for patients, and an opportunity to provide and op-
timize modern IT support in the care process.  

The information services developed in Sams were intended to interact and 
exchange information by using for example information services for com-
mon care documentation, for planning of care actions, for care resources, 
and for follow up of care. 

5.4 The MobiSams Project  
The Sams project was followed by the MobiSams project as a next step to 
realize the home care needs of mobile information services. MobiSams con-
tinued the problem analysis, the process and information modeling, and in-
formation services design resulting from the InterCare and Sams projects. 
The project had the objective of investigating how care information could 
and should be made available in a mobile manner. MobiSams also worked 
with the requirement of the patients as participant actors in their own care 
processes.  

The project was funded by VINNOVA36 between 2004 and 2008 under 
the program for homecare. The project was led by the Karolinska Institute’s 
Department of LIME (Learning, Informatics, Management and Ethics). Pro-
ject partners were health and social care organizations, ICT companies and 
universities. Participants and partners were the following; ASIH, unit for 
advanced care at home, Förenade Care AB; SABH, advanced home care unit 
for children, Karolinska Hospital; Täby Primary Care Unit (Stockholm 
County Council); Camillas Omsorg AB, a private unit for social care (Täby 
Municipality); a reference group from Täby and Nacka Municipalities; and a 
number of industry partners (HP, Oracle, Microsoft, WM-data, Alkit com-
munications). A research group was established with representatives from 
the Karolinska Institute (KI), Royal Institute of Technology, Stockholm 
University (Computer and System Science, DSV), the University of Skövde, 
and Umeå University. Health and social care professionals participated in 
both development and test activities. 

A third focus group (FG3) was set up. The group met in a series of ses-
sions in cooperation with a group of researchers and an ICT developer. An 
interview study was performed (IS1). A test was implemented (Test3), see 
Figure 5.2 and Chapter 4.  

For the common care actors, the following basic information needs were 
identified as important to mobile collaborative care: 

• Retrieving information. 
○ For which patients am I responsible and am visiting today? 
○ Where do I find the patient and how can I get in contact with 

                                                        
36 Sweden’s Innovation Agency. www.vinnova.se 
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the patients or relatives? 
○ What actions/steps should I perform for patient X? 
○ What is the agreed goal of treatment of the patient X? 
○ What action will the other players perform for the patient 

today? 
○ What other visits and actions will my colleagues perform 

today? 
• Entering information. 

○ Registering that a particular planned action has been carried 
out, checking the action off via mobile as completed. 

○ Entering that a new, unplanned operation has been per-
formed during a scheduled visit. 

○ Rescheduling a planned action by moving it in time. 
○ Creating an entirely new measure/activity for future plan-

ning. 
For the patient and family, the following information needs were identified. 

• The patient's schedule for a specific day, to see their daily schedule 
for that day - which entities and persons are scheduled to come at 
what time during the day and what steps is planned to be performed? 

• The patient's own records, the patient can make notes about how 
he/she experiences the care situation during the day. This infor-
mation can be made available via different devices to care providers 
that work with the patient. This is part of the patient themselves be-
ing more active in their own care. 

Results developed in the MobiSams project are as below. 
• A list of problems and two scenarios that describe the current and 

future situation in a home care and mobile environment 
• Process models (inter-organizational process models based on the 

patient’s needs) 
• Information models (information models that support communica-

tion between different stakeholders) 
• Mobile applications for: 

○ CCD - mobile applications for collaborative care documen-
tation, 

○ Care planning - assessment, planning, performing, and fol-
low up of care actions, 

○ Resource allocation - use of resources in a more effective 
way, over boundaries in a mobile manner. 

     Information service components from MobiSams have been described, 
developed, tested and validated together with personnel in health and social 
care units and with real patient cases (Test3). The tests were made in real 
health and social care settings (field studies) that included a hospital, a home 
healthcare unit (ASiH) and a municipality care unit. Testing was carried out 
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by care staff that had no role in the development of information services and 
models. 

To conclude, the project suggested a common care concept and estab-
lished how the interaction between care providers should support a changing 
mobile team-based approach. The most important processes, information 
needs and functions of a mobile IT support were defined in order to be able 
to start working in a more mobile way in a collaborative environment. Future 
care, especially home care, will require mobile accessibility. As both patient 
and care staff become more mobile, this requires new support for all the care 
actors, providing the care personnel and the patient with updated information 
in real time. This includes for example changes in the care plan, new pre-
scriptions of drugs or descriptions of medical complications that need to be 
resolved. Patients also want to report their own data such as blood glucose, 
blood pressure or other data that are important for the patient in a specific 
care situation. This also applies to measurement data from patients e.g. in a 
palliative stage, not being able to send data themselves. Instead, this could 
for example be data from sensors measuring the pressure of oxygen. 

We have also learned that patients will require information services, 
which must be based on their overall situation. The patients will be more 
active and will need to be able to use their own information services in col-
laboration with the care organizations. The patients will be able to report 
information on their own care situation that can be assembled to create a 
complete overview of care status. Relatives of patients will also be more 
active in planning and performing care, benefiting from access to infor-
mation on the move. It was concluded that there is a need to see the patients 
and their relatives as actors in their own care process in collaboration with 
health and social care.  

5.5 The VVP Project  
MobiSams was followed by the VVP project (Värdeskapande Vård Proces-
ser, which translates as Value-Creating Care Processes) as a next step that 
aimed to deepen the understanding of the individual patient-centered value-
creating care process, i.e. to seek a greater understanding of value and value 
creation for the patient as an individual. The VVP project also aimed at 
providing a new care concept for patient-centered care and the collaborative 
care process. The project also identified the importance of gaining a deeper 
understanding of what collaboration focusing on the individual's situation 
means for collaboration between different authorities.  

The VVP project was funded by VINNOVA. The project was led by 
LIME (Karolinska Institute, Department for Learning, Informatics Manage-
ment and Ethics) in cooperation with the School of Economics in Stock-
holm. Project partners were health and social care organizations, ICT com-
panies and research organizations, such as the Karolinska Institute (KI) and 
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the School of Economics in Stockholm (Handelshögskolan i Stockholm, 
HHS) also, health and social care professionals participated in the develop-
ment phase of the project (presented in Table 4.2). Industry partners were 
Alkit Communications AB, InterCare Connexion AB, Volvo IT och Volvo 
Cars, Hewlett-Packard Svenska AB, Pay & Read Sweden AB, Linde Gas 
Therapeutics AB. Teliasonera AB and WM-data AB.  

The project was conducted as an interview study (IS2), in which the ques-
tions focused on the need for collaboration and on the strategic, tactical and 
operational barriers to establishing such collaboration. 

The results developed in the VVP project are: 
• A set of issues and problems that may hamper attempts to improve 

patient-centered care,  
• a set of values that patient-centered care has to deliver, 
• suggestions on how to improve collaboration, 
• improved process models for patient-centered care, 
• a new care model for patient-centered care. 

One of the results of the VVP project is a collaboration/coordination 
“conductor” to be included in health and social care, tentatively named the 
care co-ordinator. The care coordinator has a clear mandate to lead the 
teamwork around the patient and order care activities that may be needed. A 
further result is the “project approach”, meaning that the team around the 
individual patient is rigged to meet the particular needs for and the actual 
processes required, based on the individual as a whole and not solely based 
on the actual disease or for the benefit of a healthcare process or organiza-
tion.  

According to (Andreasson. S & Winge. M., 2010), the individuals should 
be seen as a whole with all medical, psychological, personal problems and 
conditions. The patient is not a “hip”, an “eye” or a “stroke”, but an individ-
ual who in turn can have a variety of medical or other problems related to 
various health conditions. 

From VVP it was concluded that the flow of information is vital to coor-
dinating care. Not so many of today's ICT systems in health and social care 
are capable of supporting this. At a patient level, other information services 
are needed than at the team level, which in turn needs other information ser-
vices than the external/specialist level.  

It was also concluded being likely that a new market can and will be es-
tablished. It is a market that will offer new types of information services that 
can integrate, communicate and visualize information. In order to make them 
attractive to the market, it is likely that these new e-services will put together 
larger or smaller “clusters/hubs” of logically and technically linked e-
services (Andreasson. S & Winge. M., 2010). 
    A third conclusion is that increasing focus on process orientation and on 
what builds value for the individual imposes new requirements in terms of 
how healthcare is organized and governed. It is the patient process that needs 
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to be central, not the various nursing and care processes that a specific pa-
tient is involved in or subject to. According to (Andreasson. S & Winge. M., 
2010), this leads in turn to new demands regarding how e-services should be 
structured in order to achieve the desired effects for the individual. The most 
substantial result of is the proposal of a new care concept. 

This concept is based on a three-level structure: 
• The patient level - as a care actor in their own care. 
• The intermediate level - the care team. 
• The outer level - the network of external consultants/experts.  

The results from the project were presented and discussed in depth in a 
seminar at VINNOVA in 2009 with 80 participants comprising care staff and 
managers at different organizational levels of health and social care and peo-
ple from medical and health informatics research and from ICT and 
MedTech industry Together with the audience a number of critical factors 
were identified (Johannesson. C., 2009).  

To summarize, these factors pointed to the need for better leadership, bet-
ter collaboration and coordination among care teams supported by integrated 
care planning and access to correct and timely information about the patient 
status.  

5.6 The CoCare Project  
A research project, the CoCare project for short, was used to analyze find-
ings resulting from the practice projects and to further develop the artifacts 
produced by the first three projects. Participants in the project were the au-
thor of the thesis and three other researchers, all based at Stockholm Univer-
sity and specializing in health informatics.  

The project represented substantial experience and knowledge in infor-
mation systems modeling, and also knowledge from the health and social 
care domain and from other types of businesses. The project met once a 
month over 24 months to discuss and develop new versions of process mod-
els, conceptual models, information services, and an information services 
architecture named the Coordination Hub.  

To evaluate the results, two focus groups (FG4 and FG5) were formed, 
see Figure 5.4. How these focus groups were formed and worked is de-
scribed in Section 4.1.2.  
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Figure 5.4 Design science as employed in the CoCare project. 
 
A prime invention of this project was the conglomeration construct as a 
means to understand and talk about situations where a patient is subject to 
several ongoing care processes. The patient-centered care process, PCCP, 
was described as cyclically repeated sequences of assess, plan, do and check 
activities.  

An important insight gained was the generality of the PCCP and hence its 
applicability to all kinds of care situations, and even as a general framework 
for running a care planning process and the coordination of ongoing care 
processes.  

A set of information services were also identified, and collected in an out-
line information services architecture. The results of CoCare are further dis-
cussed in Chapter 5. 

5.7 Concluding Remarks 
Figure 5.5 illustrates the complete research process resulting from the four 
practice projects, the CoCare project and the work with the thesis. The figure 
also indicates the main results of the work, i.e. analysis results 1a and 1b, 
and artifacts 2, 3, 4 and 5. These will be further discussed in Chapter 6.  

The results of the projects and studies have been communicated and used 
at national and international levels, for example as input to the development 
of new national models such as SAMBA (Fogelberg, 2003) a common pa-
tient process developed by seven County Councils and the National Infor-
mation Structure (NI) developed and maintained by The Swedish National 
Board of Health and Welfare (2015b). The models have also been used in 
cooperation with C-DAC (Center for Development of Advanced Compu-
ting)37 and the Department of Electronics and Information Technology (Dei-
tY)38 of the Government of India, in the Project DIGTH 1 and 239 (SICS-
VINNOVA), in the implementation of Information structures in India's na-
tional EHR platform. 
                                                        
37 http://cdac.in 
38 http://deity.gov.in 
39 https://www.sics.se/projects/distributed-global-health-technology 
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Figure 5.5 The complete research process. 
 
     Developing IT solutions for collaboration in health and social care is not 
the biggest challenge. The biggest challenge is the implementation of the 
systems and the understanding of purchasers regarding how to specify and 
order IT support. Reference is made to Henry Ford, industrial pioneer in 
providing affordable cars, who said that “If I had asked people what they 
wanted, they would have said faster horses. The customer should rather ask 
for improved functionality in the service of transportation.” In the same way, 
stakeholders used to today’s way of working with multiple care providers 
using a large amount of non-communicating IT support systems can have 
difficulties in seeing the potential of more efficient solutions. The amount of 
research and development needed is far beyond what is possible in research 
projects like these. Suggestions for further research are given in Chapter 6. 
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Part II: Research Outcome 
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6 Results  

The aim of this chapter is to summarize and further discuss the most im-
portant results and contributions of the work presented in this thesis as re-
sulting from the CoCare project. The intent of the practice projects has been, 
in this context, to produce knowledge on which the final results were based. 

As presented in Chapter 5, the final results are: 
• (1a) a number of scenarios illustrating the situation for co-morbid 

patients; 
• (1b) a list of key problems that managers, care professionals, patients 

and their relatives, and ICT developers need to deal with in order to 
accomplish truly patient-centered collaborative care; 

•  (2) a care process model, the Patient-Centered Care Process 
(PCCP). The parts include PCCP in the form of a Basic, an Action, 
and a Coordination; 

•  (3) the conglomeration construct, needed to be able to understand 
and to talk about what happens when a patient is subject to several 
care processes at the same time; 

•  (4) an information model, the Patient-Centered Information Model 
(PCIM),  that defines the information needed in a patient-centered 
and collaborative care process; 

•  (5) a tool, the Coordination Hub, incorporating information services 
needed in collaborative care and in the coordination of care activities 
in care process conglomerations. 

 
Figure 6.1 provides an overview of the results and the projects from which 
they are obtained. 
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 Figure 6.1 Overview of the thesis results 
 

The following examines each of the results and relates them to the thesis 
goals. 

6.1 Problem Analysis 
This section presents results in the form of present and future scenarios, and 
a set of key problems in collaborative care health and social care. The prob-
lem analysis was conducted based on knowledge acquired in focus groups 
FG1, FG2 and FG3, and interview studies IS1 and IS2. These results fulfill: 

• Research Goal 1 
○   To identify a number of key problems that today hamper (or 

even hinder) the introduction of patient-centered collaborative 
health and social care. 

• Research Goal 2 
○   To identify those of the above key problems that can be re-

solved or reduced by introducing information services to sup-
port patient-centered collaborative care. 
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6.1.1 Scenarios (1a) 
Two scenarios were developed from actual cases concerning patients with 
multiple diseases and/or in palliative care situations. Figure 3.2 illustrates 
how, based on Focus Group discussions about actual patient cases, a fictive 
case (Gustav Samson) was constructed. A current patient scenario and a 
future scenario were developed. The scenarios describe respectively the 
problems and suggested improvements for better collaboration, communica-
tion and coordination among all care units, individuals, and professions in-
volved. An overall objective was to use the scenarios to explain, communi-
cate and discuss issues, especially with care organizations’ senior manage-
ment on strategic and policy levels, as well as with representatives from the 
ICT industry. 

The current scenario consists of a written description of what a week may 
look like for a typical patient, called Gustav Samson. The purpose of the 
current scenario was to highlight the situation today for a patient in pallia-
tive care or for co-morbid patients cared for by multiple caregivers. It was 
clear from the scenario that different collaborating parties have different 
responsibilities, limitations and demands, as well as different aims and pre-
conceptions about the collaboration (Paper 1). The scenario also shows that 
there are huge opportunities for improvement in the patient care situation, 
such as increasing value creation for the patient, quality of care, patient safe-
ty and the coordination of care activities. 

The future scenario is based on the same case as the current scenario. The 
purpose of the future scenario was to give a picture of the possible future, 
how health and social care can work in a better way. It was developed in 
order to show how ICT-based tools could support the improved involvement 
of patients and relatives, and better involvement and communication be-
tween health and social care staff. The improved coordination of care activi-
ties from different care units can contribute to achieving a well-functioning 
collaboration to improve patient-centered care still further. The development 
of the scenarios was worked on in an educational way in order to communi-
cate the importance of cross border collaboration in health and social care.  

We concluded that since the scenarios were considered typical for this 
category of patients, they could also be used as an analytical tool to clearly 
highlight what types of improvements were necessary (Paper 1). Based on 
the scenarios, it was estimated that at least one hour per patient and day 
could be saved. A rough estimate suggests that there is a huge potential for 
saving time and money, as well as for improving care quality. The scenarios 
have been used as a tool for understanding and identifying problems from a 
patient perspective, and to suggest improvements concerning when, why and 
what information exchange is needed between different health and social 
care actors (see also Section 5.2). The scenario described the problem in 
order to achieve Research Goal 1 and to ensure the requirements and possi-
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bilities for improvements (see also Paper 1 and Section 5.2). The patient 
scenarios are more thoroughly presented in Paper 1. 

6.1.2 Key Problems in Collaborative Health and Social Care (1b) 
To further understand the perceived problem situations experienced by care 
actors, the focus group studies were complemented by deepening interviews 
with other actors than those participating in the focus groups. Knowledge 
acquired during the interviews was also used to further improve the scenari-
os (see also Chapter 5, Section 6.1.1 and Paper 1). Altogether, the work re-
sulted in an inclusive list of problems concerning collaboration in health and 
social care. The problems can be split into a group (A1 - A6) that concerns 
governance, leadership and management, and a second group (B1 - B3) that 
concerns problems related to information and information services. In the 
following, the key problems identified as a result of the studies will be pre-
sented. For each key problem, quotes from respondents in the IS1 and IS2 
studies are provided, in order to give illustrative examples from the empiri-
cal material. It should be noted, however, that many quotes illustrate several 
problems and that for many problems it is difficult to find exact and short 
quotes, since many problems appear in the broader context of discussion 
with the respondent. In Tables 6.1 to 6.9 quotes are placed where they most 
clearly point to the problem illustrated in that table. 
 
A. Governance, leadership and management problems 
 
A1. Lack of Awareness Among all Involved 
Care staffs have little knowledge of what other units and individuals are 
doing and are responsible for. Awareness of what patient-centered collabora-
tive care is must be improved at all levels of a care organization. More pre-
cisely, staff must be made aware of its gains and how it makes work both 
more effective and efficient, how it facilitates work, and the effects it can 
have on both patients and the care organization in terms of enhanced 
knowledge, quality of care, patient safety, cost reduction and better coordi-
nation of care (Paper 1). For collaboration to succeed, the parties must be 
able to communicate horizontally between care organizations and vertically 
within health and social care units. All parties must be aware of each other's 
work, of their own duties, and of set limits and goals. When several parties 
cooperate, it is often difficult to formulate a single goal comprising all par-
ties objectives. It is important, however, that all parties are aware of the 
overall purpose of the work with a patient, and to ensure that care is done in 
accordance with the patient's goals and desires (Paper 2).  
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Table 6.1 Key problem: Lack of awareness among all involved 
 

Respondent's 
role  

Quotes 

Head nurse at a 
palliative care 
unit. 

- The hospitals send the patients home without notifying primary care. 
Sometimes we get alarms in the evenings when the social care unit 
announces that a patient is at home, without primary care having been 
notified. 

Social care 
assistant at a 
municipal social 
care unit.. 
 

- When calling /…/ home care, they can say /.../ “It's not our patient”, "He 
is not enrolled”. "Oh, but who should I ask?". "Well, you may ask her 
family doctor". And "How do I get hold of them?". "Yes, but you won’t.". 
"Ok, and how do I do it? I need an assessment and what do I do? "Well, 
What really lies behind it is "I do not get paid for this!". 

Physician and 
manager at a 
hospital. 
 
 

- One does not know what the others do, /.../ you cannot even see the 
other prescribed medicines. As an example, I have a patient that I treat a 
for lung ailment. The patient is also treated by primary care for a heart 
condition. When I prescribe diuretics, I have no idea about previous 
prescriptions, status, etc. Sometimes I have found patients on a double 
dose of diuretics.  

Nurse at a mu-
nicipal home 
care unit.  
 

- There has often been failure to obtain information about a caretaker 
who is to be transferred to special accommodation /.../ it is quite a lot to 
cover when it comes to the medical diagnoses, illness history and status, 
and the medicine /.../ how well the patient can take care of themselves 
/.../ 

 
A2. Lack of a Comprehensive and Concerted Care Concept 
A patient's medical health and social status should be described holistic 
manner and not according to each separate problem or diagnostic specialty, 
such as femoral fracture, diabetes, hypertension or prostate cancer. Once the 
patient has obtained multiple diagnoses, new medical and nursing practices 
must be applied in a comprehensive and concerted way, addressing ways to 
avoid negative aspects such as the side effects of drugs or other complica-
tions of multiple diagnoses (Paper 1). There are various forces and stake-
holders who influence how collaboration should work, and thus how the new 
care concept should be designed. Each of these stakeholders has their own 
requirements. 
 
Table 6.2 Key problem: Lack of a Comprehensive and Concerted Care Con-
cept 
 

Respondent's 
role  

Quotes 

Nurse from a 
primary care unit 

- /…/care staff around a patient must have contact with each other, or we 
will continue to be nothing more than a group of actors who just go in and 
out on the stage without a script. 
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Nurse and Hos-
pital manager 
 

- Everyone talks about the patient at the center, /.../ they're very focused 
on their own profession, their own organization. When you collaborate it 
becomes clear that it has to be done on the basis of the individual pa-
tient. 
- The cost of not interacting is in doubling many efforts since one hand 
does not know what the other one is doing. There can also be bad effect 
from actions taken. If, for example, the hospital performs a really good 
rehabilitation of a stroke patient /.../ and they then do not interact with the 
municipality and primary care to be updated when the patient is sent 
home, then the outcome is very quickly ruined. This means that other 
parties can destroy the investments that one organization makes in good 
care. 

Welfare assis-
tant in a munici-
pal social care 
unit.  

- We try to find ways to communicate between us. We are trying to work 
with coordinated care planning. We should improve in our way of thinking 
about how we can collaborate. 
- No one has overall responsibility for the patient. There is no one holding 
the bigger picture together. 

Patient’s relative  
 

- No one took full responsibility for my husband. Sometimes we went to 
the emergency room at the hospital, and refused to go home until they 
had done something so that my husband did not have to have the pain. 

 
Reasonable compromises should meet most stakeholder needs while focus-
ing particularly on the patient's needs (Paper 3). Diagnoses, problems, care 
activities and the care status of patient interdependencies must be managed 
as a whole to enable considerations regarding safe and quality care. Infor-
mation regarding patient care must be seen as a whole (Paper 5). In particu-
lar the need for organizational development and for the better use of ICT 
support have been highlighted. More precisely, there is a need for both 
methodological and IT-related support for managers. There is a need for 
specialized information services to support collaboration and coordination at 
the operational level, all along the care process (Paper 3). 
 
A3. Lack of Leadership 
An important reason for a lack of collaboration is ambiguous management. 
If managers do not succeed in explaining how the collaboration is intended 
to work, why and which specific collaboration actions need to be taken, the 
operational staff will not be motivated to perform these activities. Lack of 
motivation may lead to less encouragement and to a lesser will to contribute 
to the collaboration (Paper 4). In conclusion, managers need to: see the or-
ganizational mission as a whole when it comes to patient-centered collabora-
tive care, explain what is required by whom and why, provide convincing 
explanations about why certain coordination and collaboration activities are 
necessary and how they should be conducted (Paper 2). Today, managers are 
more aware of the need for a common information infrastructure, and hence, 
there is a greater awareness of the requirements for competence concerning 
an identification of the type of information required for improving commu-
nication and collaboration around a patient. Different parties are responsible 
for different tasks and sub-goals. This complicates the achievement of the 
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overall goal. The main organizational problem is therefore to get involved 
parties to agree on a holistic view of the care process conglomeration, of the 
different stakeholders roles, tasks and restrictions, and to find ways to de-
scribe this common view (Paper 3). 
 
Table 6.3 Key problem: Lack of Leadership 
 

Respondent's 
role  

Quotes 

Nurse and Hos-
pital manager 
 

- Leaders do not discuss “What can we do?” or “What is our mission?”. 
The leader talks about what care staff should have given down there.  
- I think the whole notion of leadership, just the word makes us think that 
someone will tell others what they should do /.../. There are leaders who 
think that patients do not take their medications, that they live in an 
unhealthy manner and that they make unreasonable requirements. 
Leaders should be called system establishers, meaning that they create 
the conditions for conducting good care, i.e. they set the system. Most 
leaders of today reject this attitude. You have to identify systemic barriers 
and, for example, when the staff in the business begins, work on an 
interaction, find obstacles, this should be lifted to the next level to be 
resolved. 
- Collaboration problems are partly due to whether an organization is 
controlling its operations strictly based on economy, in which case it pays 
to make someone else do the job. Given the power/authority to decide, 
they control their own organization in “silo” behavior. Starting to collabo-
rate then creates a relaxed attitude and you actually move power further 
down in the organization. This causes many leaders to feel they are 
losing power. That is, according to my opinion, the biggest barrier to 
collaboration. 

Nurse working in 
municipal home 
care  

- The biggest obstacle is probably that managers often do not know 
enough about how care works on the floor.  
- Leaders who are setting the rules /…/ must have good communication 
with those working in healthcare operations. 

Nurse from a 
palliative care 
unit 

- There is insecurity in that no one takes overall responsibility for the 
patient, a problem that often leads to the patient's overall goals and plans 
"falling through the cracks”. 

Welfare officer 
and nurse at 
social care unit 

- We have had a number of changes of managers and then you lose 
speed and then there may be certain things that are not prioritized /…/ 

 
A4. Deficiencies in Regulation 
Clearer and more consistent laws and regulations concerning patient-
centered collaboration and coordination needs to be designed. Strategies, 
policies and routines should be described with a focus on solving the pa-
tient's problems, and where the particular organization is seen as a resource 
to solve them. Guidelines and routines about how to follow up care results 
need to be formulated. Mandates and the means for care personnel to collab-
orate between organizations also need to be provided. Policies, guidelines, 
procedures and information services need to be developed to help coordinate 
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care actions. Reimbursements systems need to reward collaboration and 
work so as to reinforce a coherent and result-oriented health and social care, 
instead of compensating for care action. Requirements for collaboration 
should be taken into account during the procurement of health and social 
care services (Paper 2). 
 
Table 6.4 Key problem: Deficiencies in regulation 
 

Respondent's 
role  

Quotes 

Hospital manag-
er and nurse  

- Short-term quarterly economy may in the short term not benefit from 
cooperation, but if you are still engaged in using our common resources 
to obtain a good healthcare, then you have to interact.  

Physician at a 
hospital 

-The patients end up by coincidence under the responsibility of one 
organization or the other.   
- Collaboration today is based on taking advantage of the rules regarding 
financial responsibilities. There is no preparedness to handle the in-
creased demand of home care, resulting in unnecessary ambulance 
journeys to the emergency room.  
- The personnel involved hide behind definitions of tasks and organiza-
tional borders. 

Nurse and man-
ager at a hospi-
tal 
 

- When the reform for the elderly (ÄDEL40) was carried out, there were 
many who changed employer in the reorganization. Many of the nursing 
staff moved their employment from the county councils to the municipali-
ties. The municipalities were responsible for resources, care places in 
various types of accommodation, while the county councils were respon-
sible for the care but did not have access to resources. We in the county 
councils no longer had the control over the care, which we had earlier, 
before the reform was introduced. 

Nurse and 
healthcare de-
veloper at a 
hospital  

- /.../ strict budgets make it difficult as organizations involved look to their 
own respective economy. In the end, this is about costs for individual 
citizens, costs that exist wherever they end up.  

 
A5. Deficiencies in Collaboration and Teamwork 
Two or more parties collaborate when they work together in order to achieve 
a common goal, or to perform a task that they neither can cope with alone, or 
at least not as well or at as low a cost as they can if they collaborate. This 
implies first of all that all parties must understand the mutual goal (Paper 4). 
They have to understand the basic circumstances, demands and restrictions 
that the other parties face. Each party must also be clear about how tasks and 
responsibilities are distributed among all involved and how their own work 
contributes to the common goal (Paper 2).  Collaboration may take place 
both vertically and horizontally, on and between different levels in the same 

                                                        
40 The goal of the Swedish ÄDEL reform was to integrate social and medical work and provide care 
recipients quality of life. With good quality of life meant that the elderly and disabled would have to 
choose which form of care and accommodation they wanted. 
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organization and between organizations: among people from different units, 
such as between hospital staff, personnel from municipal social care and 
primary care staff. There is need for collaboration among top managers so as 
to agree on shared strategies for health and social care, common goals and 
objectives. There is also a need for collaboration between top and middle 
management in individual organizations, among middle managers in differ-
ent organizations, between managers and the operational staff, among opera-
tional staff in both health and social care, between care personnel and the 
patient and their relatives or friends, and between patients groups (Paper 3). 
Collaboration requires communication among those involved in the care 
process, coordination when task distribution is negotiated among care actors, 
and when changes to the care plan occur. This is discussed further below. 
 
Table 6.5 Key problem: Deficiencies in collaboration and teamwork 
 

Respondent's 
role  

Quotes 

Physician at a 
hospital 
 

- Collaboration today is based on personal networks. It is based on the 
known persons in healthcare and with whom I get in touch to find out the 
patient’s healthcare status. But care professionals are sometimes lost in 
reorganizations and the network break down. 
- Our care professionals today are overloaded and exhausted and cannot 
cope with all the problems around patients. The work of providing care 
does not look after itself. It requires lots and lots of contacts and it re-
quires a significant amount of time.  

Hospital manag-
er and nurse  

- When one hand does not know what the other one is doing, the efforts 
will double, which in turn leads to bad care quality for the patient. 

Nurse at a social 
care unit  
 

- As a nurse in the municipality I must chase the doctor to receive consul-
tation support in the assessment and treatment of patients. The doctors 
belong to the county council, while we are in the municipality. Often there 
are different doctors for each patient. Many work in a “silo” fashion /.../ 
care is still very hierarchical.  

Nurse and man-
ager in a munic-
ipality 
 

- In my organization, there are problems with regard to cooperation since 
the physicians work in their guild, the nurses in their guild, and caring 
staff in their guild. They are often divided into different profit centers, so 
the meeting between professions can become complicated. 

 
A6. Deficiencies in Coordination 
To work smoothly, care activities need to be coordinated. This means that 
interdependencies between activities need to be managed during care plan-
ning and when changes to plans occur. This is particularly complicated and 
important with a set of entangled processes all concerning the same patient. 
Today, care processes and activities are focusing on organizational goals of 
achieving economic efficiency for the individual care organization rather 
than on effectiveness when it comes to achieving the patient goals.  
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There is a need to define a specific coordination function or role that takes 
advantage of new types of information services such as tools that make it 
possible to plan and coordinate care goals, care actions, resources and care 
results. The solutions suggested in Papers 1, 2, 3, 4, 5 and 6 are a mix of 
organizational and administrative measures, as well as the ICT-based and 
mobile tools and information services needed to support coordination. 
 
Table 6.6 Key problem: Deficiencies in coordination 
 

Respondent's 
role  

Quotes 

Palliative pa-
tient’s relative 

- The responsibility for coordinating the care, that it works, lies with me, 
but considering the situation in which I am, I am not able to handle it. 

Manager from a 
social care unit 

- We would need someone to coordinate actions around patients with 
complex medical conditions, or those who cannot take care of everything 
for themselves The person holding it together should be someone who is 
already included in the network or the team. 

Physician from a 
hospital 

- If we could coordinate actions, there would be savings in money as well 
as in patient risk exposure, considering for example, radiology. Often it is 
impossible to know if the patient has undergone ultrasonic examination 
of the heart, at a cost of several thousand SEK. I send a referral, some-
one else sends a referral, and the patient will be sent to duplicate inves-
tigations, something which is not unusual at all. This is a waste of re-
sources and the consequent injury to the patient who may be exposed to 
unnecessary X-ray radiation. 

Head nurse at a 
primary care unit 

- There is, for example, a logistical problem in need of coordination. 
Today, a home service arrives and provides breakfast. Then the nurse 
arrives and takes blood samples. This should be better coordinated! 

 
 
B. Communication and Information Services Related Problems 
 
B1. Unclear Communication and Information Requirements 
Modern ICT can enable access to structured information. If it is used in the 
correct way, it can also contribute to an increase in patient safety. It is im-
portant to provide the correct information structure, since correct under-
standing is important to the patient’s perception of safety. Healthcare is by 
its nature also subject to medical specialization, which in turn places special 
emphasis on the need to coordinate care work allocated to different units, 
groups and professions (Papers 1 & 2). 
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Table 6.7 Key Problem: Unclear communication and information require-
ments 
 

Respondent's 
role  

Quotes 

Nurse and man-
ager at a geriat-
ric hospital 

- We must know who has done what, we need to know such things as 
medication lists. It is important that nurses and doctors in the county 
know what information it is necessary to communicate to us, so we can 
do our job in a safe manner for the patient. 

Nurse and 
healthcare de-
veloper at a 
hospital 
 

- Let’s say that the patient comes in with /…/ heart failure, which is a 
good example of a patient category on the increase. Then I would need 
to know what has been done, how often the patient has home care, what 
efforts are being made by primary care, how often the district nurse 
comes to visit /…/ so that what we then do at the hospital is in line with 
other support to the patient /.../ here, I believe, communication is not so 
good /…/ an IT system or something, where you could report what has 
been done, follow up and make complementary efforts /…/. 

Physician and 
manager at a 
hospital  

- I see that IT has come to stay. The thing is that you need to know what 
information to put there and what information you are looking for! There 
must be people who understand how to make it accessible and user-
friendly. 

Nurse and 
healthcare de-
veloper at a 
hospital 

- It is important to have information available so that healthcare can be 
further developed and so that the care plans can be complementary. For 
example, it is very important for a heart failure patient to have their 
weight closely monitored. 

Nurse at a mu-
nicipality home 
care unit 

- It is important to involve all healthcare workers so that everyone can 
have their say. 

 
B2. Lack of Communication Tools 
New types of information services need to be developed to reinforce and 
facilitate activities in all phases of the patient-centered care process. The 
information services should include support for changes to the patient's care 
plan, and make it possible among care organizations to take common re-
sponsibility for goals and care activity coordination. Information services 
directed to care personnel, as well as patients and relatives, are suggested 
and discussed in all papers included in the thesis and involve planning, allo-
cating and coordinating work tasks, registering care results, conducting fol-
low-up of care processes and more (Papers 3, 4, 5 and 6). 
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Table 6.8 Key problem: Lack of communication tools 
 

Respondent's 
role  

Quotes 

Nurse at munici-
pality home care  

- a patient coming from a hospital to a home care unit had a paper note 
in his hand that said: “Tablet Waran (anticoagulants) according to pre-
scription”, but the prescription was missing. I had to call the care unit at 
the hospital he came from. The doctor was unavailable. Nobody knew 
anything about the prescription, so they had to locate him, which took a 
lot of time.  

Nurse and 
healthcare de-
veloper at a 
hospital 

- we have our image of the patient at the hospital and then at home. And 
somewhere /…/ the patient is transferred from one place to the next and 
there is a huge void, and we have no good communication or opportunity 
to transfer information. 

Welfare officer 
working in a 
municipality 
 
 

- Taking the community’s perspective, looking from the outside in on 
care, when an elderly, frail patient at home needs to contact a healthcare 
center, we try to help the patient in establishing this contact. In these 
cases, even the community has problems reaching hospital care. We 
lack direct channels that would simplify contact. 

Nurse from a 
primary care unit 
 

- County councils and municipalities are very bad in the procurement of 
IT, which is why we have the IT systems we have today. We have started 
a lot of IT projects to become more/specific IT buyers, but there have 
been no implementations in the business. We spend lots of time but 
obtain no outcome. 

 
B3. Unclear terminology and conceptual structures 
The ability to provide the right information when needed, presented in a way 
that is understandable to all actors, requires well-defined concepts. Unclear 
or ambiguous concepts can lead to problems throughout the whole care pro-
cess, based on a lack of understanding of what information is needed by 
various actors at different stages of the process. If information requirements 
cannot be expressed clearly, this increases the risk that information systems 
will not provide the information needed for coordination and collaboration. 
Different units and professions offer different competencies, perform differ-
ent tasks and see different aspects of the patient (Paper 2). All those involved 
need to have a reasonably common understanding of notions involving 
teamwork and the coordination of care actions. Information and process 
models that define how information should be understood and handled need 
to be developed and implemented. The information model must be devel-
oped on a national level and based on a patient-centered perspective. All 
those involved must agree on a general level about which information should 
be shared between individuals and organizations. The information needed 
basically concerns what happens around the patient's care situation. Better 
information support for all involved will also contribute to better awareness 
of which measures will lead to certain goals (Papers 3, 4 and 5). 
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Table 6.9 Key problem: Unclear terminology and conceptual structures 
 

Respondent's 
role  

Quotes 

Assistant unit 
manager at a 
geriatrics de-
partment of a 
hospital. 
 

- Then there is the issue of communication /.../ [that is] to understand 
what is being said. Then one could react immediately. It's just like what 
we're talking about between the municipality and home care. Or primary 
care /…/ Talking directly with home care staff and hearing what they say, 
so you can react /…/ discussed fairly often right now is the need for a 
coordinator 's role, which would actually be the solution to the problem. 

Nurse from a 
municipality  
 

- The information must be readable by nurses, as well as by doctors and 
by rehab staff. The others in the care team could make use of it in their 
work, e.g. if a patient cannot swallow, it would be good for the doctor to 
know this for the prescription of drugs. 

Nurse and 
healthcare de-
veloper in a 
hospital 
 

- I think that we need a system where IT has a structure that makes it 
possible to report what has been done. It is, for example, good to know 
whether the patient is provided with social home care, to get information 
on what efforts are being made in primary care, and how often the pa-
tient is visited by the district nurse. 

Doctor and 
medical respon-
sible at a hospi-
tal 

- When we send a patient home, it feels like it takes a lot of energy, 
creating a lot of conflicts, primarily between nurses and aid assessors 
and /…/ there are sometimes different views on whether the medical 
treatment of the patient is complete. 

 
Most importantly, leaders have to create a solid foundation for collaboration, 
such as making care more patient and value-oriented (Paper 2). In particular, 
care must be centered on the patient and their needs. It is unclear how re-
sources (personnel, competence, and medical equipment) are allocated and 
used to create benefits for patients. Wrong decisions can be made and time 
can be misused if no clear goals are set for the care of each patient. At the 
management level, there needs to be an understanding of what patient-
centered collaborative care would be, and the values behind it. There is spe-
cific concern about objectives, governance, leadership and management, 
laws, policies and prescribed procedures, reimbursement schemes and the 
procurement of care. Information from the interviews show that collabora-
tion in care is not easily achieved. In general it can be concluded that there is 
a poor understanding of what collaborative care is and of what it requires in 
terms of communication within and between organizations, both among 
those directly involved in caring for patients and among managers in differ-
ent care units. Many of the participants in the interviews and the focus 
groups claim that collaboration between different care stakeholders must be 
considerably improved. At the operational level, the questions primarily 
concern collaboration and teamwork; awareness of individual roles; the im-
portance of communicating with others; motivation and mandate; the re-
sponsibility to communicate and to access, or to have the potential to access 
knowledge of what others do; to have the right communication tools and the 
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right authority to use them; clear conceptual structures with the right level of 
detail. Those most knowledgeable about the way collaboration works today 
talk about organizations as “black holes” into which resources are poured 
without much control over what comes out. Respondents say that they work 
in professional and organizational silos that do not interact much with each 
other. 

6.1.3 Discussion I 
Hardy, B., Turrell, A., & Wistow. G., (1992) identify five categories of bar-
riers to collaboration and coordination (see Table 6.10). In the following the 
findings will be discussed in the light of these barriers. It should be noted, 
however, that while Hardy et al. (1992) like most earlier work, have an or-
ganizational focus, this thesis work is based on the needs of the patient rather 
than those of the organization. There will not, therefore, be a perfect match 
between the barriers in Table 6.10 and the findings in this thesis. 
 
Table 6.10 Five categories of barrier to collaboration and coordination (Har-
dy et al. 1992). 

1. Structural: 
- fragmentation of service responsibilities across inter-agency boundaries; 
- fragmentation of service responsibilities within agency boundaries; 
- inter-organizational complexity; 
- non-coterminosity of boundaries. 

2.  Procedural: 
- differences in planning horizons and cycles; 
- differences in budgetary cycles and procedures. 

3.  Financial: 
-  differences in funding mechanisms and bases; 
-  differences in the stocks and flows of resources. 

4.  Professional: 
-  differences in ideologies and values; 
-  professional self-interest; 
-  threats to job security; 
-  conflicting views about user interests and roles. 

5.  Status and legitimacy: 
-  organizational self-interest; 
-  concern for threats to autonomy and domain; 
-  differences in legitimacy between elected and appointed agencies.  

 
In the following, each one of the five categories of barriers are reviewed 

in order to see how the findings A1 - A6 and B1 - B3 most clearly fit into 
this framework.   
 
1. Structural 

• Fragmentation of service responsibilities across inter-agency 
boundaries: Regulation is sometimes unclear when it comes to the 
precise distribution of responsibility between county and municipali-
ty or among different care units (A4). Particularly in situations 
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where a patient is subject to being cared for by several units at the 
same time, the responsibility becomes fragmented, since it is unclear 
who has the overall responsibility (A3, A4). A clear owner of the 
care process is missing (A3, A4). Health and social status is not de-
scribed as a whole (A2), which is due to a lack of suitable infor-
mation services to support this (B1, B2). Furthermore, there is often 
a lack of awareness among care staff concerning the patient’s overall 
goal and each one’s precise responsibility as regards this goal (A1). 

• Fragmentation of service responsibilities within agency boundaries: 
Lack of clarity in the care model as a whole and in guidelines about 
who is responsible for what can cause a fragmentation of responsi-
bility within a particular care unit (A2, A3, A4). This is particularly 
evident in large agencies. 

• Inter-organizational complexity: Several health and social care or-
ganizations may be involved in caring for a patient, each with sepa-
rate interests and goals, which causes a lack of clarity when it comes 
to the collaboration and coordination of care (A6). This results in de-
ficiencies in working together as a team (A5) and in the develop-
ment and utilization of information services supporting teamwork 
(B2). 

• Non-coterminosity of boundaries: To some degree there is a vague-
ness in the demarcation between county, municipality, and private 
care providers when it comes to regulation, responsibility, and com-
pensation (A3, A4). This may structurally affect collaboration, 
teamwork, and coordination (A5, A6). 

2. Procedural 
• Differences in planning horizons and cycles and differences in 

budgetary cycles and procedures: The different care units are not 
synchronized when it comes to planning, executing and following up 
activities, neither strategically, tactically or operationally. This is 
true for operational as well as budgetary planning (A5, A6). Many 
care providers make their own plans without taking sufficient ac-
count of what others do. Among other deficiencies there is a lack of 
coordination of health and social care plans across organizational 
boundaries, leading to poor collaboration and coordination of ongo-
ing healthcare activities and a lack of clarity about who does what. 

3. Financial 
• Differences in funding mechanisms: There are shortcomings in the 

understanding of how costs for collaboration are split between in-
volved care units, and how they should be compensated. Collabora-
tion can result in extra work without additional compensation (A2, 
A4). There are shortcomings in measuring the interaction, there is a 
lack of IT support for this (B1, B2). 
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• Differences in the stocks and flows of resources: In efforts made by 
a primary care unit as delegated by another care unit such as a hospi-
tal, there is a risk that the primary care unit may not have the right 
resources (materials, equipment or skills) at the right time: a risk that 
the coordination of resources and the transfer of responsibility that 
takes place are not optimal (A6). 

4. Professional  
• Differences in ideologies and values: Groups of personnel may have 

different educational backgrounds, different ideologies, different 
values and views about health and social care (A1).  

• Professional self-interest: There is no specific compensation for 
communicating and collaborating with others (A4). In most cases 
requirements for collaboration are not explicitly included in the con-
ditions for the procurement of health and social care (A3, A4). It 
may not be sufficient to purchase two services in parallel. It may be 
necessary to also demand that they can be functionally integrated, 
such as in a common care plan (A1, A2). 

• Threats to job security: Collaboration can be seen as a threat if it 
leads to the risk of personnel becoming redundant, for example as 
the result of care waiting lists being reduced. This can lead to re-
duced motivation for collaborating (A4, A5). 

• Conflicts in views about user interests and roles: Different care pro-
viders can have different knowledge about a patient. This knowledge 
may be seen by some as "not important", may be due in part to a 
lack of skills, education or experience. When this leads to infor-
mation being withheld, it can result in risk for the patient (A5). 

5. Status and Legitimacy 
• Organizational self-interest: Organizations often see no economic 

incentives for collaboration. Organizations are not measured via col-
laboration because there is no compensation for this (A4, A5). 

• Concern about threats to autonomy and domain: Normally, care ac-
tors do not want to be too greatly influenced by others. This also ap-
plies to the understanding of the concepts and terminology being 
used. Actors involved can be negative about agreeing on common 
concepts, claiming that the specific information requirements and 
the use of the concepts are unique to that particular care unit or pro-
fession (A4, A5, B2, B3) 

• Differences in legitimacy between elected and appointed agencies: 
Private organizations must satisfy shareholders. Interaction costs 
more than they are compensated for, which can not be justified to 
shareholders, unless it can be seen as marketing. The public sector 
has a mission to serve the public, which implies that collaboration is 
more easily accepted. There is a legal requirement to cooperate, but 
no punishment has been determined, so many believe that there is no 
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risk in not interacting with others (A1, A4, A5). 
As can be understood from this discussion, the findings support the 

framework of Hardy et al. (1992). However, the research reported in this 
thesis, having a somewhat different perspective also show some additional 
obstacles when it comes to collaboration in care.  

First of all, it brings a different care process perspective - that of focusing 
on creating value for the patient, rather than simply on well-functioning or-
ganizational processes.  

This results in at least the following two additional categories: 
6. Process knowledge 

• fragmented description of the patient care process; 
• fragmented understanding of how care staff should work as a 

team; 
• fragmented description of how parallel ongoing care processes 

and activities should be coordinated; 
• differences in awareness among care personnel of each other’s 

role in the whole; 
• differences in awareness among care personnel of the overall pa-

tient-centered goal of care and each one’s contribution to it. 
Secondly, the thesis recognizes the clear lack of user-friendly tools to ef-

ficiently enabling collaboration, and to make it happen: 
7. ICT support 

• lack of easy-to-use tools to help in communicating and collabo-
rating with other care staff and units; 

• differences in the understanding of common concepts and terms 
that have to do with coordination and collaboration; 

• fragmented and incomplete understanding of information re-
quirements for collaboration; 

• differences in information services and communication tools; 
• difficulty integrating ICT systems. 

In summary, it can be concluded that the findings reported in this thesis 
fit well with and support the framework of Hardy et al. (1992), but that there 
is a need to add barriers and categories, perhaps the most obvious being that 
of the importance of available tools, in order to make collaboration happen. 

 

6.2 Artifacts 
This section presents artifacts in the form of process models for collaborative 
patient-centered care, a construct that helps explain coordination problems, 
information models and services for conducting and coordinating care. The-
se results relate to Research Goal 3: “To design a set of information services, 
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concepts and models that will support patient-centered collaborative health 
and social care”. More precisely: 

• Research Goal 3:1: To design process models for patient-centered 
collaborative health and social care. (Artifact: The Patient-Centered 
Collaborative Process - PCCP - and its three applications or variants: 
A-PCCP, B-PCCP and C-PCCP). 

• Research Goal 3:2: To introduce generic concepts for describing pa-
tient-centered collaborative health and social care. (Artifact: The 
Conglomeration Construct - Conglo). 

• Research Goal 3:3: To design information models for patient-
centered collaborative health and social care. (Artifact: The Patient-
Centered Information Model - PCIM). 

• Research Goal 3:4: To suggest a set of generic information services 
for patient-centered collaborative health and social care. (Artifact: 
The Coordination Hub – CoHub, and its suggested services). 

6.2.1 The Patient-Centered Care Process - PCCP 
The first artifact offers a solution for Research Goal 3:1: To design process 
models for patient-centered collaborative health and social care. We refer to 
this artifact as PCCP, the Patient-Centered Care Process. A PCCP is initiated 
by a care request from a healthcare party to a care provider. The process-
model contains four steps that are carried out iteratively. In its most general 
form, the care process may be described as a sort of service process, includ-
ing the phases Assess, Plan, Do and Check. Starting with Assess and ending 
with Check, it can be understood as a general service or maintenance and 
repair process, where the subject of service (maintenance/repair) is the pa-
tient, see Figure 6.2. 

 
 

Figure 6.2 A generic care process. 
 

The first Assess phase of a particular PCCP is usually triggered by a request 
for care, coming usually from the patients themselves, either directly or indi-
rectly (through a referral). It may also be a visit according to a care plan laid 
out by a different care provider. Since patients tend sooner or later to revisit, 
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or be revisited by, this or other care actors, the PCCP is in fact cyclic in na-
ture (see Figure 6.3). 

The PDCA cycle has served as a natural inspiration to the design of the 
PCCP. The work carried out for a patient by one care provider can be de-
scribed as a variant of the PDCA cycle. The main difference from the origi-
nal PDCA cycle, by Deming (Walton, M. (1988) to the revised one of this 
thesis is that the first phase is called “Assess” and that the cycle starts with 
that. This is required in a patient-centered process, as understanding a pa-
tient’s current situation is necessary as a prelude to taking investigative or 
intervening actions. 

 
 

Figure 6.3 The PCCP as action workflow diagram 
 

The PCCP model includes the phases Assess, Plan, Do and Check, and 
the phases are carried out iteratively. The following list is described in 
Winge et al. (2015 a, b), (Paper 5 and 6): 

• Assess: In the Assess phase, the service provider investigates the 
status of the patient and identifies the problems from which it 
suffers. The Assess phase aims to produce information that can 
support decisions in the Plan phase. 

• Plan: In the Plan phase, the service provider decides whether to 
follow an existing plan, modify an existing plan, or create a new 
plan. The Plan phase aims to confirm or produce guidance for 
executing activities that address the problems of the patient 

• Do: In the Do phase, activities are carried out that address the 
problems of the patient. The activities are guided by the plan 
from the Plan phase. The Do phase aims to improve the status of 
the patient 

• Check: In the Check phase, the service provider investigates the 
extent to which the problem of the patient has been solved or al-
leviated. The Check phase aims to determine whether to end the 
process or start a new cycle. If the effects of the activities in the 
Do phase are deemed sufficient, the process stops after this 
phase; otherwise, the cycle starts a new with an assessment. 

The benefits of PCCP can be seen as a contribution to understanding collab-
oration needs in health and social care and how they should be implemented. 
The parts include PCCP in the form of a Basic, an Action, and a Coordina-
tion PCCP: the B-, A- and C-PCCPs respectively. The patient-centered pro-
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cess model and its three applications or variants are more thoroughly pre-
sented in Paper 5 and Paper 6. 

6.2.2 The Process Conglomeration Construct - Conglo 
This artifact offers a solution for Research Goal 3:2: To introduce generic 
concepts for describing patient-centered collaborative health and social care.  

A single patient is often involved in several PCCPs in parallel. One rea-
son for this is that one PCCP can be nested within another as a consequence 
of one care unit requesting another care party to carry out activities. Another 
reason is that a patient can be subject to a number of more or less independ-
ent PCCPs, each being conducted by a separate care party. This may happen 
when the patient suffers from, and is treated for, multiple diseases.  

A set of independent PCCPs around a patient will form what is referred to 
as a process conglomeration (see Figure 6.4), which includes activities that 
are potentially incoherent, uncoordinated and interfering. More precisely, a 
process conglomeration is a set of PCCPs that concern the same patient, are 
overlapping in time, and have the goal of improving or maintaining the 
health and social well-being of the patient (Papers 5 and 6). 

 

Figure 6.4 A process conglomeration: a set of individual but interdependent 
care processes around a patient. 

Figure 6.5 is a conceptual model describing the way that a process conglom-
eration concerns one patient, and that it comprises a number of care process-
es concerning that same patient. Each care process in turn comprises a par-
tially ordered set of care activities. A process tangle is a completely uncoor-
dinated conglomeration, whereas in a process ensemble the PCCPs are coor-
dinated such that they all cooperate toward the patient goals (Papers 5 and 
6). 
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Figure 6.5 Conceptual model of the Conglomeration Construct. 
 

Process conglomerations give rise to coordination problems that go beyond 
those encountered in single or nested PCCPs. In a single PCCP, dependen-
cies between activities are known beforehand, as the activities are carried out 
by the same care party. In nested PCCPs, several care parties are involved 
but they know who to communicate with in order to manage activity de-
pendencies. In conglomerations, however, the activity dependencies may 
occur unexpectedly for the involved care parties, who may have limited 
knowledge about each other. While each PCCP is internally coordinated in 
the form of a PDCA-like cycle with a clear structure and distribution of re-
sponsibilities, there is no corresponding coordination across the PCCPs in a 
process conglomeration. Thus, dependencies between activities from differ-
ent PCCPs can easily be neglected, which may cause worry and inconven-
ience for the patient, as well as ineffective and inefficient care.  As many 
parties are involved in a process conglomeration, responsibility issues may 
also arise. In general, there is a limited understanding of how a process con-
glomeration should be turned into a patient-centered and collaborative pro-
cess ensemble.  

Based on coordination theory (Malone, T. W. & Crowston. K,1994), and 
previous work (Winge et al., 2010), four main categories of problems have 
been identified. The conglomeration construct is more thoroughly presented 
in Paper 5 and Paper 6. 

6.2.3 The Patient-Centered Information Model - PCIM 
This artifact offers a solution for Research Goal 3:3: To design information 
models for patient-centered collaborative health and social care. The pro-
posed information model for the information services described in Section 
6.2.4 is briefly described below and broadly shown as a UML class diagram 
in Figure 6.6. The model of Figure 6.6 is complemented by the models of 
Figures 1.1 and 6.5 and by models in Papers 5 and 6. The information model 
focuses on care planning and activity coordination among the care parties 
involved in a process conglomeration (Winge et al. (2015a), Paper5). 
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Figure 6.6 Patient-Centered Information Model (Winge et al.2015a,Paper5). 
 

It is required that information services must be able to manage infor-
mation about the problems and status of a patient. To handle this, the infor-
mation model includes, for example, the health/social issue class (sometimes 
abbreviated as “issue”). A health/social issue is a need for health/social care 
for a patient as defined by a care provider, often expressed as a diagnosis. A 
health/social issue is either an atomic issue or a combination of issues, called 
an issue complex.  

The latter notion is useful as patients often experience a number of related 
issues, which can be effectively addressed by the same care plan. The infor-
mation model also includes the class health/social status (sometimes abbre-
viated as “status”), which contains a description of a patient’s symptoms. 
The health/social status also includes anamnesis and descriptions of earlier 
relevant treatments in the patient’s care history. A second group of require-
ments demands that the information services be able to manage information 
about activities and activity dependencies. To handle this, the information 
model includes a class activity with the subclasses “care activity” and “man-
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agement activity” (Winge et al. (2015a), Paper 5). This patient information 
model is more thoroughly presented in Paper 5 and Paper 6. 

6.2.4 The Coordination Hub - CoHub  
This artifact offers a solution for Research Goal 3:4: To suggest a set of ge-
neric information services for patient-centered collaborative health and so-
cial care. In order to address the information and communication problems 
of process conglomerations, a solution in the form of a Coordination Hub, 
which is an aggregate software service with the responsibility for supporting 
coordination in a process conglomeration, is suggested. 

The Coordination Hub primarily addresses the perspective of the individ-
uals rather than that of the care organizations. Two of its characteristic fea-
tures are the patient-centered approach and the process orientation. As a 
consequence of these features, the Coordination Hub will offer two unique 
advantages: 

• A holistic ICT solution for integrated care. Many solutions to inte-
grated care focus on pointwise solutions, such as e-referrals (Good-
win, N., & Alonso, A., 2014). In contrast, the Coordination Hub will 
offer a holistic solution that relates to all carers, formal as well as in-
formal, to the patient in a cooperative team. By taking a patient-
centered process perspective, the Coordination Hub will be able to 
provide mechanisms for effective, safe and well-coordinated care. 
The Coordination Hub will offer easy access to third-party services 
by integrating these with the patient’s active care plan. 

• A robust foundation in an active care plan. The Coordination Hub 
will be able to achieve its functionality by means of its foundation in 
an active care plan. The care plan is a key instrument for holding the 
patient-centered process together. It describes both current goals and 
activities for improving the health and living conditions for the pa-
tient, thereby providing a basis for coordinating the patient-centered 
care team. It is active in the sense that it, or more precisely its ser-
vices, can notify care actors about planned care actions and warn for 
risks for patient safety.  

While the Coordination Hub is focusing on the individual level, the de-
sign principles of the Coordination Hub framework address the organiza-
tional level and the level of healthcare systems. They do so by supporting 
policy makers in designing organizations and systems for encouraging and 
enabling integrated care. 

The Coordination Hub offers a number of information services to actors 
involved in a process conglomeration, thereby contributing to create situa-
tional awareness and to understand the complex and uncertain coordination 
situations in health and social care.  

In order to deliver the services, the Coordination Hub carries out a num-
ber of information processing tasks with a focus on comparing assessments 
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made by different care providers, detecting activity dependencies, and organ-
izing evaluation results. The Coordination Hub is illustrated in Figure 6.7 
(Winge et al., 2015a). 

The different types of e-services in the Coordination Hub are as follows: 
1.  Internal processing task (supporting the internal activities of the Hub) 
2.  Allocution services (supporting the Hub in informing and governing 

the actors participating in the care process) 
3. Consultation services (supporting the participants in obtaining infor-

mation from the Hub) 
4. Conversation services (supporting the participants using the Hub as a 

medium for discussions among care actors)             
5. Registration services (supporting the participants in providing infor-

mation to the Hub)  
The Hub services can be used separately, but they may also be combined 

or used in combination with other services (Winge et al. (2015a) and Paper 
5). 

 
Figure 6.7 The Coordination Hub and the types of services (Winge et al. 

(2015a) and Paper 5). 
 

The Coordination Hub offers also a number of effects on different actors, 
both patients caregivers and relatives. The patients are likely to receive bene-
fits such as safer, more qualitative and effective care, improved information 
about the patient's care status and an improved interaction with caregivers. 
Reduced costs and risk exposure are benefits for healthcare organizations in 
terms of improved care performance and improved learning through seam-
less collaboration with other partners and professionals. The better under-
standing of healthcare professionals about the big picture and of their role 
will in turn lead to greater professionalism. Although the Coordination Hub 
can offer substantial benefits for all involved stakeholders, these benefits can 
be unevenly distributed among them. The costs of developing and governing 
the Hub can also be unevenly distributed (Winge et al. (2015a), Paper 5). 
This Coordination Hub model is more thoroughly presented in Papers 5 and 
Paper 6. 
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6.2.5 Discussion II 
Gregor and Hevner (2013) suggest a Design Science Research Contribution 
Framework comprising a 2 by 2 matrix of DS research project contributions, 
along with the dimensions of Application (problem) Domain Maturity (High 
and Low), and Solution Domain Maturity (High and Low), (see Figure 6.8)  
 
 

 
 

Figure 6.8 The thesis artifacts placed in the design science research 
knowledge contribution framework by Gregor and Hevner (2013). 

 
Figure 6.8 also shows how the four artifacts presented in this thesis are 

viewed, as placed in this framework. A Design Science result can take sev-
eral forms. It can be based on an artifact that is radical in the sense that it 
opens up completely new opportunities, or it may be a slight modification of 
an already existing artifact, or it may be an existing artifact used for a new 
purpose.  

An interesting discussion is whether the problem domain of this thesis is 
mature or not. Many of its problems, as described in Section 6.1, are known 
and discussed in terms of, for example, “silo thinking” (typically leading to 
sub-optimization at the expense of the overall perspective) but less so in, for 
example, process-conglomeration or similar terms. The partial solutions that 
are being suggested represent methods and techniques that are mostly well 
known and used in many fields of DS, albeit some less so in this particular 
problem domain. This means that the problem/solution domain at large co-
vers an area of the matrix within which the artifacts have to be placed. For 
simplicity, they are one at a time analyzed as to in which corner of the ma-
trix they should be placed. 
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Healthcare processes are generally well established, although not always 
explicitly modeled. Doctors and nurses essentially know what to do and in 
which order. For social care staff this is less obvious, considering the diver-
sity of tasks they have to perform. To find a process model on a suitable 
abstraction level to fit them both is not easy, so, perhaps the problem area as 
such can be regarded as semi-mature. 

Process modeling as a solution technique has been used for a long time. 
Although the conceptual frameworks may differ, and the fact that there are 
many notations, using different symbols, it is a well-established practice. 
There is also a long history of using process modeling in healthcare (SAM-
BA, CONTsys) and also for modeling business processes in public admin-
istration. Using it as a steering mechanism for care planning and the coordi-
nation of care processes, however, is not well known. In consequence, A-
PCCP and B-PCCP are placed in the lower left hand corner and C-PCCP in 
the lower right hand corner, thus regarding it as a novel application of a 
known solution: an exaptation.  

The care situation gets worse when a patient is subject to several process-
es at the same time, processes that need to be coordinated. The processes 
become entangled, and how to deal with this situation is a complex problem 
that is not mature. There is even a lack of understanding to make us able to 
talk about it. Hence the introduction of the conglomeration constructs, a 
process-modeling concept, which is a new invention. 

Health and social care information requirements are often addressed by 
means of conceptual modeling to clarify the various entities dealt with in a 
particular domain, their properties and relationships. From that, an infor-
mation model may be derived with which to identify the particular entity 
relationships about which information must be stored. A number of reference 
models exist, for the healthcare domain, such as the ISO 13606 and the 
CONTsys CEN standard EN13940. PCIM is thus an adaptation of the 
EN13940 CONTsys, which must meet the demands of several types of or-
ganizations regarding the content of information and regarding how infor-
mation items are shared. 

It must also represent information needs concerning care planning and 
coordination, areas that are not well explored. Solutions in the form of, for 
example, EHR41 systems are therefore abundant in healthcare. Software to 
help with collaboration and coordination is less abundant as this is a less 
mature problem domain. The coordination hub is therefore placed towards 
the upper right corner. 
  

                                                        
41 Electronic Healthcare System 
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6.3 Research Goal Achievement 
To conclude the discussion of research results, let us revisit the thesis goals 
so as to review the way in which the results contribute to achieving each of 
the goals.  

First of all the overall goal is: 

  To suggest ways in which IT-based solutions can enable and leverage   
  patient-centered collaborative health and social care. 

 The overall goal was broken down into: 

Research Goal 1: 
To identify a number of key problems in patient-centered collaborative 
health and social care. 
Research Goal 2: 
To identify those of the above key problems that can be resolved or re-
duced by introducing information services for supporting patient-
centered collaborative care. 
Research Goal 3: 
To design a set of information services, concepts and models that will 
support patient-centered collaborative health and social care. 

 
For each one of these a number of subordinate goals were formulated, 

such that the achievement of these together would fulfill the superior goals. 
Table 6.11 provides an account of which results correspond to which goals, 
and in which of the papers the result is presented and discussed. 
 
Table 6.11 Research goals and related results.  

Research Goals  Related Results Papers 

Research Goal 1 
To identify a number of key 
problems that today hamper (or 
even hinder) the introduction of 
patient-centered collaborative 
health and social care. 

A set of problems, A1-A6 and B1-B3 above, 
were identified. The problems concern both 
general high-level problems, the solution to 
which is outside aims of this thesis, and 
problems that may be solved by means of 
proper information services and new ways of 
working. 

1,2,3,4 

Research Goal 2 
To identify those of the above 
key problems that can be re-
solved or reduced by introducing 
information services for support-
ing patient-centered collabora-
tive care. 

A number of problems (B1 - B3 above) that 
can be resolved by developing and introduc-
ing proper information services were identi-
fied.  

1,2,3,4 

Research Goal 3:1 
To design process models for 
patient-centered collaborative 
health and social care. 

A generic care process, the Patient-Centered 
Care Process (PCCP) model was developed 
and evaluated.  

4,5,6 
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Research Goal 3:2 
To introduce generic concepts 
for describing patient-centered 
collaborative health and social 
care. 

The conglomeration construct was intro-
duced as a way to understand, and to be 
able to discuss, what happens when a pa-
tient is subject to several simultaneous and 
autonomous PCCPs.  

5,6 

Research Goal 3:3 
To design information models for 
patient-centered collaborative 
health and social care. 

An information model (PCIM) adapted to and 
enhancing the CONTsys model was devel-
oped. The model is developed as the basis 
for developing information services support-
ing a conglomeration of PCCPs.  

5,6 

Research Goal 3:4 
To suggest a set of generic 
information services for patient-
centered collaborative health 
and social care. 

A tool, the Coordination Hub, was outlined, 
incorporating Information Services support-
ing communication, coordination and collab-
oration in single or conglomerated PCCPs. 

5,6 

 
Goal 3 is met following the achievement of the underlying goals 3:1 to 3:4. 
The overall goal is met following the achievement of goals 1, 2, and 3. 
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7 Conclusion 

This chapter will: 
• give an account of the effects, which the introduction of ICT-

supported patient-centered collaborative care are concluded to 
have on different kinds of stakeholders, 

• discuss how the research contributes to increased knowledge 
concerning patient-centered collaborative care, 

• reflect upon research quality, and 
• give an account of future research plans. 

7.1 General Effects of Introducing ICT Supported 
Patient-Centered Care 
I claim that the measures proposed by this research and presented in this 
thesis will result in that the care of co-morbid patients becomes more pa-
tient-centered and better coordinated. These measures include the systematic 
introduction of a PCCP mindset among all care professionals and the de-
ployment of a coordination hub in all instances of health and social care. If 
properly implemented, they will lead to a number of positive effects for pa-
tients, families, professionals, managers, scientists, business and society. 
There may also be some risks. A list of effects follows (+ pos effect, - 
risk/neg effect). 
 
Patients, Relatives and Informal Care Providers 

+   A commonly understood integrated program of care that provides an 
overview of the patient’s whole care situation; better care infor-
mation and advice from care professionals, which will support the 
patients and informal carers in their day-to-day activities. This leads 
to: 

+   Better coordination of care activities, 
+   better knowledge about the patient care status, 
+   care results are followed up in an orderly manner, 
+   better transparency, 
+   improved patient safety, quality of care, and value for the 

patient, 
+   fewer healthcare injuries, 
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+   reduced suffering for patients and relatives. 
+   Patient empowerment/improved self-management 

+   Patients will be empowered and able to take more responsi-
bility for their health, which will reduce admissions and 
time spent in care institutions, 

 +   patients will be more actively involved in the assessment, 
care planning, coordination and follow-up of care results, 

+   patients will be able to consult caregivers when needed, 
 +   patients will be able to learn about, and to communicate 

with, other persons with similar diagnoses, 
+   patients will be encouraged to develop a lifestyle suitable for 

their situation, and which will prevent them developing ad-
ditional health concerns, 

+   patients will develop increased trust in both the care profes-
sionals and the decisions made, 

+   increased learning/self-education for patients, concerning 
both specific and generic knowledge, for example about dis-
eases, symptoms, prognoses and social situations, 

+   patients may be made part of the conversations and decision 
making processes regarding care activities, 

+   patients may register information about their care situations. 
-   Increased risk that unauthorized persons may obtain access to infor-

mation they should not be able to see. 
-   Risk that patients may feel too watched over. 
-   May be unwilling to share information about their health status. 
-   Data can be used in a negative way, e.g. by insurance companies. 

 
Health and Social Care Personnel 

+ Improved and shared knowledge of the patient’s whole situation 
makes it easier to manage patient care, particularly in situations 
where several care units are involved in caring for the patient at the 
same time. 

+    Improved grip on the patient’s whole situation, 
+   increased knowledge about a patient’s diseases, treatments,  

risk factors, and other health related issues, 
+    care staff feel more involved in the whole care situation and 

thus become more motivated, 
+    better knowledge of what others do, 
+   improved basis for assessing the patient situation and for 

planning  how to deal with any health issues, 
+   strengthened evidence-based care. 

+  Better teamwork and networking. 
+   all involved feeling part of the care team and better under-

standing their role in the care processes, 
+   professionalization of social care personnel, 
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+   improved utilization of personnel resources. 
-    Risk that care personnel feel overly controlled and watched over by 

the CoHub (a robot), which may create irritation and stress. 
-     Risk that care personnel can be overloaded with patient queries. 
-    Risk of extra work for care personnel, in particular in the initial 

stage of deployment and if data is not automatically captured. 
-    Risk of initial resistance to adopting the new way of working and the 

new tool due to general resistance to change. 
 
Care Management and Policy Making 

+   Better basis for continuous care development, management and 
leadership (Big Data applications). 

+   improved support for follow-up and evaluation of care busi-
ness operations and healthcare outcomes, quality and effects 
at large, 

+   better support for planning and allocation of competence, 
equipment and other resources, 

+   data can be used to monitor and evaluate the care processes 
and activities to determine quality, cost efficiency, and so 
on, at group level. 

+   Better basis for care policy making 
+   clearer allocation of responsibility among care units, roles 

and individuals. 
-   Risk that managers may feel threatened by their units being bench 

marked and compared on quality of care. 
 
Care Organizations 

+   Improved cooperation between organizations. 
+   clearer distribution of responsibility among care units, 
+   less antagonism among organizations, 
+   more efficient utilization of care resources, staff and tech-

nical, 
+   improved benchmarking, by comparing larger populations 

among more organizations on a care result level, including 
the effect of care. 

+    Reduced costs due to better utilization of resources. 
-    Risk of increase in organizational rigidity due to organizations be-

coming more dependent on each other. More difficult to carry out 
organizational changes. Risk of increased costs for organizational 
change. 

 
Society, Media and Citizens 

+   Reduced costs for health and social care due to a healthier popula-
tion and better utilization of resources. 

+   More reliable data for media to report on. 
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+   Improved knowledge base for citizens. 
+   Better basis for citizens’ influence in political decision making. 
-    Risk for misinformation due to groups of citizens being reluctant to 

sharing data. Citizens may not be willing to share information about 
certain diagnoses.  

 
Industry 

+  Industry, possibly in the form of new types of actors (consider Ikea or 
     Uber or the pharmaceutical industry), will take part in financing and 

incrementally implementing the CoHub. Once implemented, small 
and medium-sized companies may develop interfaces with existing 
and new sensor and EHR systems. 

+    the CoHub will serve as a platform for the development of 
interfaces to various types of applications such as are devel-
oped by patient organizations.  

+    apps directed to various types of users may be developed by 
small and medium-sized companies and startups, 

+    big data applications may be developed. 
+    The CoHub will be attractive on an international market. Less devel-

oped countries will have an opportunity to leapfrog over, passing 
and avoiding, earlier development stages. 

+    Migration strategies can be provided, thus allowing the customer to 
replace the older systems in a stepwise manner. 

+    Consulting or training companies may participate in leverag-
ing coordinated patient-centered care supported by the Co-
ordination Hub in other ways. 

-    For countries that have come a long way towards implementing 
EHR systems in all care units, this legacy may counteract the intro-
duction of innovative solutions such as CoHub.  

-      Economic forces may hamper the introduction of novel so-
lutions. 

 
Researchers 

+   All types of research, for example, on particular diseases and treat-
ments, as well as on public health and the health economy, may use 
big data applications built on CoHub open data and big data, 

+   open data/big data, may serve as a basis for interdisciplinary 
research. 

+   Improved knowledge of how to understand and model collaboration 
in the health informatics domain and of how to utilize standards and 
improve them. 

The effects I claim that the introduction of the various results of the re-
search will have are founded on knowledge acquired in interviews, focus 
group work and experiments. They are thus a kind of knowledge contribu-
tion, as will be further discussed in Section 7.2. 
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7.2 Knowledge Contributions 
In Chapter 6, the research accounted for in this thesis, the set of problems, 
the scenarios and the artifacts, were presented and discussed. It was shown 
how each result contributes to achieving the overall thesis goal. In the fol-
lowing, types and forms of knowledge that are inherent in these results will 
be discussed. Johannesson and Perjons (2014) suggest that “knowledge is 
familiarity, awareness and/or understanding of someone or something” and 
discuss various types of such knowledge generated in scientific research.  

Knowledge can thus refer to the theoretical or practical understanding of a 
phenomenon or a situation. It can be implicit (practical knowledge of which 
the bearer is often unaware) or it can be explicit (theoretical), and it can be 
formal or systematic. Another way of classifying knowledge is based on the 
form in which it can be applied and materialized. This is especially relevant 
in design science, since the knowledge it produces is not always explicit but 
can be embedded in artifacts. 
 
7.2.1 Knowledge Types  
Johannesson and Perjons (2014) describe five different types of knowledge: 

1. Definitional Knowledge, i.e. kinds of conceptual knowledge. In our 
case the PCIM information model, the conglomeration construct and 
the definitions in Section 1.1 constitute such definitional knowledge. 

2. Descriptive Knowledge describes an existing reality. Several results 
in this thesis can be regarded as descriptions of the current situation 
of health and social care in Sweden, and thus make up descriptive 
knowledge, i.e.: 

• the scenarios (Section 6.1.1 and Paper 1); 
• the set of problems (Section 6.1.2 and Papers 2, 3, 4); 
• the A-PCCP and the B-PCCP (Section 6.2.1 and Paper 6); 
• the conglomeration construct (Section 6.2.2 and Paper 5); 
• the PCIM information model (Section 6.2.3 and Papers 5, 6); 
• the coordination hub (Section 6.2.4 and Paper 5). 

3. Explanatory knowledge explains how objects behave and why 
events occur. Section 6.1.2 accounts for how the set of problems is 
grounded in interviews dealing with existing reality in Sweden and 
thus to a degree it makes up explanatory knowledge. 

4. Predictive knowledge predicts outcomes based on underlying factors 
but without explaining causal or other relationships between them. I 
argue that the effects accounted for in Section 7.1 constitute predic-
tive knowledge. The underlying factors are the introduction of a 
PCCP way of thinking in all instances of care work and the introduc-
tion of a coordination hub providing access to correct and timely in-
formation. 

5. Prescriptive knowledge comprises prescriptive models and methods 
that help solve practical problems. I claim that the C-PCCP in par-
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ticular constitutes prescriptive knowledge since, if prescribed as a 
method for coordinating conglomerations, it will contribute to im-
proving the coordination of care and to minimizing risk for the pa-
tient.  

This knowledge has been acquired as a result of employing interviews, 
focus groups and a Design Science approach. From a broader perspective it 
includes enhanced knowledge concerning patient-centered coordinated care 
at large. In particular, it includes a generally improved understanding and 
definitional knowledge concerning notions such as “patient-centered” and 
“collaborative” and what it requires in terms of communication among all 
involved, and of the coordination of work tasks. Experience from the prac-
tice projects clearly shows the importance of user participation in develop-
ment projects and of employing an iterative approach in developing tools. 
 
7.2.2 Knowledge Forms 
Johannesson and Perjons (2014) define three different forms of knowledge, 
i.e.: 
• Explicit Knowledge is articulated, expressed, and recorded in media, 

for example, in the form of text and figures. All knowledge represent-
ed in this thesis is thus explicit knowledge by definition.  

• Embodied knowledge sits in the minds and bodies of people and is 
usually gained through experience and apprenticeship. If a patient-
centered collaborative mindset, for example, in the form of PCCP 
adapted for different care professions and situations, is taught and 
trained in a systematic way, it will become embodied.  

• Embedded knowledge is knowledge that resides not in humans but in 
physical objects such as ICT-based tools or organizational structures 
and routines. The coordination hub will embed such knowledge in the 
form of notifications and other information services organized such as 
to function in the order prescribed by the PCCP. Parts of the coordi-
nation hub information base will be designed according to the PCIM 
information model.  
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7.3 Reflections on Research Quality 
In this section I will reflect on the scientific quality of the research reported 
in this thesis. The criteria for scientific trustworthiness suggested by Lincoln 
and Guba (1985) will be used: credibility, transferability, dependability, and 
confirmability. In this thesis, however, they have been complemented them 
with the criterion utility, since in design science the ultimate purpose of re-
search is the usefulness of its results.  
 
7.3.1 Credibility   
Credibility involves having confidence in the correctness of findings. The 
results presented in this thesis have high credibility since they are grounded 
in prolonged (many years of) engagement in several projects as a participant 
observer, interviewer, and analyst (see, for instance, Chapter 6 and Papers 1 
through 4). The four practice projects involved all kinds of care profession-
als from several organizations, as well as patients, patient relatives and rep-
resentatives of patient organizations. A total of 112 people were involved, 
including researchers in health informatics, health management and comput-
er science; managers in health and social care; and business and IT develop-
ers (see table, 4.2, 4.3 and 4.4). Observation was pervasive in that there were 
several projects looking into the research problems repeatedly, and from 
different angles. Problems and needs have been identified in the literature, 
seminars, focus groups, and interviews involving all kinds of actors from 
health and social care. The set of problems was identified and validated 
through the use of focus groups, scenario descriptions and interviews - a 
kind of methods triangulation. The focus groups and interviews included 
different participants - a kind of source triangulation. Interviews were rec-
orded and later transcribed by external personnel. The transcriptions were 
checked against the tape recordings and verified by the author. Respondents 
were given the opportunity to read and verify the interview transcriptions, 
which were then systematically and carefully analyzed by the author of the 
thesis. Eleven papers resulting from the five projects have been published 
and presented at conferences and published in peer-reviewed journals. The 
results of the research were also shown to, and approved by, interview re-
spondents and participants in the focus groups. 
 
7.3.2 Transferability  
Transferability concerns showing that the findings have applicability in other 
contexts (Lincoln and Guba, 1985). For something to be generally applicable 
it needs to be sufficiently abstract, but on the other hand, it should not be so 
abstract that it becomes completely imprecise. Generality needs to balance 
precision. In general terms, the findings and artifacts accounted for in the 
thesis and their origin are sufficiently thoroughly described for a reader to be 
able to determine whether they are useful in other contexts, where there is a 
need to coordinate work conducted by actors or groups of actors needing 
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access to one and the same object at the same time, in this case the patient. 
The scenarios comprise thick descriptions that are developed in order to 
visualize the complex case of a patient with several diseases and the need for 
many care providers in parallel. A current situation scenario and a future 
scenario were developed and used to explain, to communicate and to discuss, 
especially with care managers, at strategic and policy levels. The future sce-
nario was based on the same storyline and developed to show how ICT-
based tools can be used to support the improved communication and coordi-
nation of care activities among care professionals and units (Paper 1). Other 
areas in the care sector where these results might be used include emergency 
care where collaboration and coordination among various hospital clinics, 
primary care units etc. leads to problems that are similar to those that con-
cern the types of patients that are the focus of this thesis. Municipal e-
government may also need similar services for the coordination of citizen 
use of social services bought from private or communal units, such as for 
ambient assisted living, maintaining general wellbeing, housekeeping, etc. 
Similar coordination problems may occur in supply chain management, par-
ticularly where several autonomous organizations are involved in the chain. 
An example may be companies that outsource large portions of their supply 
chain to other parties. The coordination hub and associated information ser-
vices are generally applicable in many contexts, including where coordina-
tion problems are not the main focus. 
 
7.3.3 Dependability  
Dependability concerns showing that the findings are consistent and could 
be repeated (Lincoln and Guba, 1985). The research process has been exam-
ined and discussed with many researchers, both those that were involved in 
the projects and others. It has been found appropriate for the work conducted 
both in the projects, and in the analysis that followed. In the practice pro-
jects, particularly in VVP, the analysis proceeded systematically as inter-
views were recorded, transcribed and analyzed. The material was analyzed 
and the findings shown to, and accepted by, the respondents. All results pre-
sented in the thesis have been thoroughly examined and approved by both 
those who were involved in the work, and other experts at various levels, and 
coming from university and local hospitals, primary care centers, advanced 
home care units, social care units, the Ministry of Health and Social Affairs, 
The National Board of Health and Welfare, The Swedish Association of 
Local Authorities and Regions, The Swedish Association for Non-Profit 
Health and Social Service Providers, and trade unions. The experts included 
doctors, nurses, paramedical staff, social care personnel, managers, politi-
cians, care developers, representatives of patient organizations, legal experts, 
care procurement experts, researchers in health informatics and in computer 
and systems sciences, and ICT and business developers. The results have 
been discussed at international conferences, seminars and workshops in Fin-
land, England, Germany, Spain, Russia, China, Japan, India, New Zealand 
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and South Africa. The author of the thesis has participated in government 
delegations to Japan and India to present the situation in Sweden and the 
state of e-health. The presentations were mainly to the result of the research 
reported in this thesis. The results from the Sams project have been used in a 
Swedish national project concerning a national information structure (The 
Swedish National Board of Health and Welfare, (2015b)) and in the SAM-
BA project42.  Eleven papers have been published in peer-reviewed confer-
ences and journals (see Chapter 1). Two books (Andreasson & Winge, 2010 
and Johannesson & Winge, 2011) have been written by the author of this 
thesis and a co-author based on the results of the projects. The content of the 
first book was presented and discussed in a public seminar at VINNOVA. It 
was presented and discussed at an AAL43 (Ambient Assisted Living) confer-
ence in Brussels. It was also presented on several Swedish ministerial dele-
gations in Japan and India between 2008 and 2014. The author was invited 
to present the CoHub ideas at an international healthcare conference in 
Shanghai, China, in July 2014 (Care Show China 201444). The artifacts pre-
sented in Chapter 6, have been evaluated in focus group sessions with re-
searchers in health informatics and experts in health and social care (see 
Section 5.6). The needs and requirements, process and information models 
have been evaluated and implemented and tested in lab and real care envi-
ronments (see Sections 5.2 - 5.4). 
 
7.3.4 Confirmability  
Confirmability concerns the extent to which the results cohere with, and are 
supported by, the data, such as the objectivity of the report, and the degree of 
neutrality or the extent to which the findings of a study are shaped by the 
respondents and not biased by the researcher’s motivation or interest (Lin-
coln and Guba, 1985). The research process has been described in sufficient 
detail for the reader to see how results have been achieved and evaluated. 
The focus group protocols, recorded interviews from MobiSams and tran-
scribed interviews from VVP were carefully examined and analyzed. The 
transcribed interview results from the VVP were analyzed and coded accord-
ing to a systematized phenomenological approach. The findings were shown 
to the respondents and other experts. The transcriptions from VVP are avail-
able for anyone who wants to check. The recorded MobiSams interviews 
were erased in accordance with the agreement with the Karolinska Institute 
Ethical Committee. Concerning the set of problems presented as the first 
result in Chapter 6, a confirmability audit of interview transcripts was made 
by an independent expert in health management and e-health. The results 
                                                        
42 SAMBA, Structured Architecture for Medical Business Activities. SAMBA is a project intended to 
identify and describe a common process in healthcare, with defined concepts. This work has led to a 
common general basic model for healthcare. 
http://www.ljungskilerevyn.se/fogare/samba/english.htm.http://www.ljungskilerevyn.se/fogare/samba/eng
lish.htmwww.ljungskilerevyn.se/fogare/samba/dokument/samba_3_0.doc  
43Ambient Assited Living, EU-Article 169, (2010) http://www.aal-europe.eu/about/demographic-change/  
44http://www.chinaexhibition.com/trade_events/5318-Care_Show_China_2014.html 
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were confirmed in that the expert formulated a list of problems, which were 
essentially the same as those presented in this thesis. In particular this expert 
pointed to the problem of coordination. The findings from the practice pro-
jects were continually discussed with other researchers within and outside 
the projects. The tools implemented in the practice projects were tested by 
professionals in laboratory and in real environments and on real cases. Both 
methods and source triangulation were used (see 7.3.1). 
 
7.3.5 Utility 
In Design Science the aim is to create artifacts as solutions to practical prob-
lems. The artifacts should thus be useful and deliver utility to the practices 
for which they are developed. The results in Chapter 6, are useful in several 
contexts and for various categories of users. In the following, the results are 
summarized and briefly commented on, one at a time. 
• A set of Key Problems - serves as a basis for constructing artifacts 

and for creating awareness of the problems in health and social care 
that concern patients with many diagnoses and problems, and where 
several care providers are involved at the same time. In particular the 
problems that concern organizational, leadership, regulation and 
compensation issues constitute a wicked complex of problems that 
can not be solved one at a time without further in-depth elaboration. 
For politicians and for managers on strategic and tactical levels the set 
of issues may serve as an inspiration for further such analysis. 

• The PCCP Artifact - Is general enough to be employable in several 
situations by all kinds of care providers, and at several levels, for the 
individual care professional or care unit as well as for the coordina-
tion of conglomerations. 

• The Conglomeration construct provides a notion that makes it possi-
ble to understand and to deal with situations where a patient is subject 
to care provided by several autonomous providers. It is important for 
understanding the coordination of care and care goals, and for care 
evaluation. 

• The PCIM Artifact - identifying and defining key notions that form 
the core of concepts needed for coordination around one patient, in-
dependently of care organizations. It is necessary for care planning 
and for the development of information services. 

• The CoHub Artifact - contains information services that, when im-
plemented, will provide the information and services needed in pa-
tient-centered care. At the same it will reinforce the use of the PCCP 
in the care of the individual patient by a single provider, as well as in 
coordinating conglomerations. 
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7.4 Future Research and Development 
One of the most important understandings resulting from the projects and 
studies accounted for in this thesis is that there is currently no overarching 
and common appreciation of how to establish a truly patient-centered health 
and social care. Collaboration and coordination require an overall and com-
monly understood knowledge of patient needs. There is a need to understand 
the “patient’s journey through the care system” 45 as it is experienced by 
both the patient and the care professionals that are directly involved. Today, 
collaboration appears in an ad hoc manner, and when needed in the immedi-
ate care situation, without much financial compensation or support by IT 
systems. It either takes place on the initiative of the patient, or of the care 
professionals directly involved, or if it creates value for other stakeholders 
involved. Figure 7.1 depicts some of the stakeholders (requirements holders 
and enablers) that influence the way collaborative care should and could 
work, and thus how collaborative care ought to be set up and supported by 
information services. Each category of stakeholders has its own set of re-
quirements that need to be dealt with. Issues must be considered from multi-
ple perspectives and negotiated in order to reach a reasonable compromise 
that satisfies most stakeholders as much as possible, while focusing on what 
is best for the patient. Some individuals may have multiple roles. An exam-
ple of this is the patient, who is an individual consumer as well as a partici-
pant in their own health and social care. 
 

 
 

Figure 7.1 Stakeholders influencing Patient-Centered Collaborative Care. 
                                                        
45 Britt-Marie Ahrnell, debater and relative of a patient with cancer in Sweden. 
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The stakeholders in Figure 7.1 are the actors that need to have influence on a 
future strategy for improving collaboration and the coordination of care ac-
tions in health and social care. An important aspect of a collaborative infor-
mation model is that the actors in the model are parts of a whole, and that 
they work towards a common goal. 

Important questions for future research and care development are: 
• How should society and the care community proceed in order to 

achieve truly patient-centered and collaborative care? 
• Which steps need to be taken to develop, establish and maintain pa-

tient-centered collaborated care? 
• How, more precisely, should collaborative care be understood as a 

concept? 
• How should it be presented to citizens and taught to care profession-

als and managers? 
• How should the Coordination Hub be developed so as to provide mo-

bile information services directed to different kinds of users and to 
support collaboration in care? 

• How should information services be designed so as to be useful and 
easy to use for all categories of care actors including patients and 
relatives? 

• How should it be interfaced to existing EHR and other systems? 
• Which security measures are needed to ensure patient safety, infor-

mation security and, in particular, privacy? 
• How should a neutral, apolitical arena/platform be developed in order 

to provide support for researchers, developers and decision makers in 
building and testing innovative ideas, and services for collaborative 
care? 

 
7.4.1 Toward a Strategy for Achieving Patient-Centered Collaborative 
Care 
Over at least the past 15 years, improvement in health and social care has 
been much discussed in Sweden. However, this discussion has not usually 
concerned patient-centered collaboration between different organizations on 
the operational level, but rather how to improve cost efficiency from a man-
agement perspective, using tools such as Lean Production and NPM (New 
Public Management). It has not turned out to be successful from a patient 
perspective, it has not been providing them with a seamless and undisrupted 
care process. In this thesis, it is suggested to introduce a patient-centered and 
collaborative care process, such as the PCCP. The PCCP needs, however, to 
be further elaborated on, and complemented with rules and guidelines on 
how to carry it out in different kinds of professional roles and in different 
situations. Policies for its use need to be established, as well as strategies for 
its deployment in real environments and in education. 
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Strategies and policies should focus on creating good conditions for the 
operational care personnel solving the patient related problems. Care organi-
zations should be seen as resources to solve this. Basic elements of such 
work include clarifying the distribution of responsibility between various 
organizations, and between health and social care actors both on a generic 
level and in particular cases. Only then it is possible to assess, plan, perform 
and evaluate care for individual patients. Coordination has to take place with 
the patient and their needs in focus, and be described on the basis of coop-
eration involving care and collaboration strategies (which in today’s health 
and social care are lacking). 

There is a need for a well-established strategy for how to accomplish col-
laborative care that is recognized by all decision makers in the care arena. 
More precisely, the following requirements need to be addressed in design-
ing such a strategy: 
• People working on management and policy levels need to have an 

“outside in” perspective when working with care processes, and de-
scribe them from the patient perspective rather than from the needs of 
organizations involved. 
○   leaders in the care organizations involved need to outline and 

agree on common goals, rules and routines for collaborative 
care on all levels. 

○   clear care goals have to be formulated for every single care pro-
cess or conglomeration. 

○   the importance of the coordination of care actions has to be rec-
ognized. 

○   it has to be clearly understood what each care actor must be 
aware of and take responsibility for. 

○   it has to be clarified how care results shall be described, what 
results need to be followed up, and how this should be done. 

• A care organizational independent demo-lab for testing and for exper-
imenting with new information services and with new ways of work-
ing (developing best practice) needs to be developed and established 
(see also 7.3.2). 

• A new legal framework and new reimbursement systems that also re-
ward coordination and collaboration needs to be designed and imple-
mented for the “patient-centered and collaborative care”. 

• Requirements for organizations to collaborate should be included in 
the care procurement process. 

These days, these matters can daily be read about in newspapers and trade 
magazines, as well as in reports from Swedish public authorities. What is 
lacking is a clear plan to address the problem complex, and an apolitical 
arena where it may be unconditionally discussed and dealt with. Many man-
agers and leaders complain that there is no arena where they can discuss 
these matters openly and without fear of negative consequences (for raising 
the issue). 
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7.4.2 A Demo Lab for a New Care Proposition  
In order to design and implement patient-centered and collaborative care 
information services, they need to be tested and evaluated to show that they 
create value for patient care. There is also a need for increased knowledge 
about how to work with implementation on several levels within and be-
tween care organizations. This also involves new ways of working, new 
business models, new processes and new strategies for realizing patient-
centered collaborative care. The concept is complex to handle, and must be 
carefully described and visualized in order to convey an understanding of the 
complex interaction. 

Verifying and evaluating the area of patient-centered, collaborative care 
in a holistic comprehensive context are the prime reasons for creating a 
Demo Lab where it may be possible to combine different types of results 
coming from different stakeholders in an apolitical and neutral environment. 
There must be opportunities in the Demo Lab for open discussions about 
how to work together in order to solve the healthcare challenges of the fu-
ture. A Demo Lab or a test arena is often associated with new software tools, 
technology or related business concepts such as service-oriented architecture 
or business intelligence (Marks, 2008). A Demo Lab for patient-centered 
care and related information services would be a platform for collaboration 
between patient organizations, the ICT industry, the health and social care 
sector (both public and private), and interdisciplinary research from universi-
ties and research institutes. It would constitute a dynamic, internationally 
competitive research environment and create a network for needs-driven and 
multi-disciplinary research in collaboration with existing industry and entre-
preneurship.  

The Demo Lab should be designed in a real environment with participants 
such as county councils, municipalities and private providers, hospital clin-
ics, primary care, social care, industry and researchers. Such a Demo Lab 
should be operated as a small region/county/municipality.  The Demo Lab 
should be established and accepted from strategic to operational levels in 
order to achieve optimal acceptance and implementation. 

A Demo Lab for patient-centered and collaborative care includes: 
• Support and guidance: standards, methods, and tool development, as 

well as knowledge repositories, are the typical requirements. For in-
stance, there is a need for guidance on how to use standards and on 
how to develop standards so that they can be useful in the further de-
velopment. 

• Shared knowledge and learning: Training and certification, skills as-
sessment, teaching team building and formalized roles, are ways to 
encourage shared learning. 

• Proof of Concept: A “proof of concept” can be used to demonstrate 
functionality and utility, and to promote new processes, new concepts 
and new information services in Sweden and in other Nordic coun-
tries, for provision to domestic and international markets. 



 126 

Figure 7.2 suggests which components are required to build and design a 
Demo Lab. There are relationships between the different components, such 
as how to develop and describe patient needs, the business requirements and 
expectations, development of care processes, of new concepts, of infor-
mation models and structures. The use of information standards is complex 
and it is difficult to predict its implementable results, and therefore it needs 
to be tested and verified, (see also Chapter 4). The test area will create 
knowledge and a staged implementation in a real environment in parallel 
with identifying operational changes that are essential for a successful im-
plementation in care operations, verified by representative stakeholders (de-
scribed in Figure 7.2). The first version of this model was developed in the 
NI-project (The Swedish National Board of Health and Welfare (2015b)).  

 

 
Figure 7.2 A suggested development process and components  

for a Demo Lab. 
 
Examples of pilots that can be set up in a Demo Lab, (Johannesson & 
Winge, 2011) 
• Regional pilots testing a patient's cross-border collaborative care pro-

cesses, monitoring and evaluating care results with use of, evaluation 
and confirmation of the national work, such as national rules and 
guidelines, information infrastructure and the information services 
and use of standards. A regional pilot can also evaluate information 
services from a growth and entrepreneurship perspective. 

• National pilot testing the roles, skills and methods of competitive 
procurement from alternative companies. Evaluation of use of innova-
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tive procurement and of the conditions for private providers in terms 
of access to healthcare IT systems, both EHR and personal healthcare 
records (PHR).  

• International pilots testing the export of new innovation systems in 
health and social care with the support of ICT, as a part of a common 
global challenge to improve health and social care from an individual 
perspective. 

The Demo Lab would contribute by creating awareness and knowledge 
about these severe problems and about how they could be solved by better 
leadership, new ways of working, and a better care proposition supported by 
proper information services. The first two of the practice projects included 
extensive work concerning information security. This is very important in 
order to reach a complete and secure implementation of a collaborative plat-
form of services in common care. Information security, especially access 
control, represents a challenge that must be solved in order to create collabo-
rative information, in which the integrity of patients is secured and protected. 

I have chosen to limit expansion into the area of information security, and 
do not proceed any further within the context of this thesis (see also Chapter 
1). However, information security is indeed a large and extensive area that 
already, at this stage in time would require more separate studies, evalua-
tions and research.  

An important issue of particular concern for further research and devel-
opment, is privacy, which is the ability of an individual or group to seclude 
themselves, or information about themselves, and thereby express them-
selves selectively. It is necessary to build this precaution into collaborative 
information services. Implementing coherent collaborative information thus 
requires rules on how to handle privacy. Deficiencies in this regard may lead 
to data being incorrectly disseminated, which can be harmful for the person-
al integrity. 

An important prerequisite for being able to add permissions at the indi-
vidual level is to develop an information model defining concepts and in-
formation items such as: organization, roles, individuals, patient care proce-
dures and care results: Who is allowed access to read? What in the common 
health and social care information, and Why? This is especially important 
when sharing information between different care organizations and care 
stakeholders. There has to be a balance in decisions about the information to 
be shared: actors should have precisely the information they need and not 
more. Information should create benefit and value for all actors involved, in 
order for it to secure optimal information interoperability. The Patient Data 
Act is intended to create a more secure, cohesive and effective information 
management and is of great support in this process (see also Section 2.2.2). 
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7.5 Concluding remarks 
The research in this thesis shows the importance of coordination between 
health and social care providers. To enable this, improved health and social 
care planning is central and crucially important. A care planning service may 
provide increased learning, thus rendering a better understanding of the 
staff’s role and responsibilities for the overall situation of the patient as an 
individual. The care planning process also needs to include the patient and 
family in their role as care actors actively supporting the planning service by 
reporting on their health status, support received and their documentation 
about what they themselves have provided as care rendered and nursing 
measures taken. Improved transparency will empower the patient by allow-
ing them to better evaluate and exercise influence on their own care, but also 
adds risks such as reduced integrity and privacy. 

It is likely that the motivation of the various care stakeholders involved to 
collaborate will need to be stimulated. Implemented effectively, however, 
patient-centered and collaborative care is likely in the long term to generate 
a better understanding of the need for collaboration and of what this requires. 
It can also be expected to lead to reduced costs through a more optimal use 
of existing resources by providing coordinated, sustainable and value-based 
care for the individual patient. 

The coordination of care, supported by good ICT solutions, will increase 
safety for the patient and make patients less prone to make unnecessary con-
tact with the care organizations. With well-functioning coordination, care 
organizations can understand how their own work contributes to improved 
collaboration and to better overall results in meeting the patient’s needs. This 
will also lead to more timely actions, meeting the new needs of the patient 
and to a better anticipation of care problems. 

We have, among other things, addressed the importance of all actors in-
volved in caring for a patient having an overview and being able to react in 
time, to issues that require coordination of information (i.e. to have an in-
sight into each other's care work). This requires transparency and the availa-
bility of information within and between organizations. An important issue 
to consider is how the shared information may potentially be used in nega-
tive ways for the patient. 

There is a contradiction in the demands of individuals that the sharing of 
health information will be handled with high confidentiality, while at the 
same time many individuals are more open to giving up their privacy 
through exposure in social media (Facebook, Twitter, Instagram etc.). In-
formation security is also about the balance between protecting information 
and sharing information. Whatever this balance looks like in future care 
documentation, there will be a need to control who reads what. 

Many projects in Sweden have worked with information security at an au-
thorization level, to create rules about who is allowed access to read what. 
Experience has shown difficulties in implementing these authorization sys-
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tems when the information in the existing system is not sufficiently well 
structured. Information security considerations are, thus, crucial for the full 
implementation of a CoHub architecture. The CoHub architecture and its 
information structure will constitute a basis for continued development and 
research work on care information security. Further research and develop-
ment should be encouraged in the area of information security, focusing on 
authorization in health and social care, how data must be based on “verified 
availability” for various care actors, care roles and care organizations, and 
not least for the patient themselves and/or their relatives. 
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