View metadata, citation

and similar papers at core.ac.uk

From DEPARTMENT OF LEARNING, INFORMATICS,
MANAGEMENT AND ETHICS
Karolinska Institutet, Stockholm, Sweden

FROM CHAOS TO CLARITY - DESIGNING
EHEALTH TO SUPPORT SELF-
MANAGEMENT IN STROKE CARE

Nadia Davoody

S¥A INJ*)

S
§ §9 Karolinska
> Institutet

>K
4N NO 1%\0

Stockholm 2016


https://core.ac.uk/display/70344093?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

All previously published papers were reproduced with permission from the publisher.
Published by Karolinska Institutet.

Printed by Karolinska Institutet

Cover illustration by Natalie Ahmadizadeh and Denise Ahmadizadeh

© Nadia Davoody, 2016

ISBN 978-91-7676-451-0

Printed by Eprint AB 2016



FROM CHAOS TO CLARITY-DESIGNING EHEALTH TO
SUPPORT SELF-MANAGEMENT IN STROKE CARE

THESIS FOR DOCTORAL DEGREE (Ph.D.)

By

Nadia Davoody

Principal Supervisor:

Senior researcher Maria Hagglund
Karolinska Institutet

Department of Learning, Informatics,
Management and Ethics

Division of Health Informatics Centre

Co-supervisor(s):

Associate professor Ingvar Krakau
Karolinska Institutet

Department of Medicine, Solna (MedS)

Professor Sabine Koch

Karolinska Institutet

Department of Learning, Informatics,
Management and Ethics

Division of Health Informatics Centre

Opponent:

PhD Jurgen Broeren

University of Gothenburg

The Sahlgrenska Academy

Mednet — Medical Informatics & Computer
Assisted Education

Examination Board:

Professor Lena von Koch

Karolinska Institutet

Department of Neurobiology, Care Sciences and
Society (NVS)

Division of Occupational Therapy

Professor Bengt Sandblad

Uppsala University

Department of Information Technology
Division of Visual Information and Interaction

Professor Sara Eriksén
Blekinge Institute of Technology
Department of Creative Technologies






To my little sister
Whom I shouldn’t have taken for granted

I love you and I miss you a little more every day






ABSTRACT

Introduction: Currently healthcare is shifting from a paternalistic model to a more patient-
centered model in which patients’ involvement and self-management play a crucial role.
Information and communication technology has the potential to shift the balance of power
and responsibility from healthcare professionals to patients and citizens. To provide patients
with health information systems and eHealth services which meet their needs and support
them throughout their care and rehabilitation processes, there is a need of involving them not
only in their care processes but also in the design and evaluation of eHealth.

Aim: The overall aim of this research was to explore how a health information system or
eHealth service (in this context an electronic care and rehabilitation planning tool) used by
post-discharge stroke patients can be designed to improve patient self-management and
collaboration between patients, their next-of-kin and different care professionals.

Methods: A design research strategy was employed in this thesis project where an online
care and rehabilitation planning was designed and evaluated to contribute to the knowledge
base on patient involvement in both design of eHealth and in their care through use of
eHealth. In study I, the current care and rehabilitation processes of post-discharge stroke
patients in Stockholm County Council were explored using a qualitative case study. Data
were collected through interviews and observations. Study II explored the stroke patients’
information needs and potential eHealth services were suggested by the researchers and
discussed with the patients. An interactive prototype ‘My care plan’ was designed and
improved based on the participants’ input. Data for this study were collected through focus
groups and usability tests. Study I11 was mainly a document study where the authors explored
the Swedish current infrastructure for health information exchange. In study 1V, the prototype
was evaluated from both care professionals’ and aphasia patients’ perspective.

Results: Based on the patients’ risk factors and disabilities, post-discharge stroke patients’
involvement throughout the care and rehabilitation processes varied significantly. The
analysis of patients’ information needs resulted in design of an interactive care and
rehabilitation planning tool ‘My care plan’ which consisted mainly of a rehabilitation plan
and necessary health and administrative information. The results from the evaluation of the
care and rehabilitation planning tool showed that despite some challenges and limitations
with using the tool, both care professionals and stroke patients were positive towards using it.
The Swedish national health information exchange platform provides opportunities for
information exchange, however needs to be further evaluated from a patient perspective to
determine how it can support and impact on patient empowerment and collaboration in care.

Conclusions: The main contribution of this thesis is involvement of chronically ill patients



suffering from several cognitive and physical disabilities in the design and evaluation of
eHealth services. Despite several challenges throughout this research project, a deep
understanding about this patient group’s needs throughout their care and rehabilitation
processes was gained. The thesis also provides an early exploration of the Swedish national
health information exchange platform. As this is an area rapidly evolving and of high priority
in Sweden today, the results presented in this thesis will provide important input to future
research, development and policy in this field.
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1 INTRODUCTION

The research presented in this thesis explores how a health information system (HIS) or
eHealth service can be designed to improve self-management and rehabilitation of post-
discharge stroke patients. The focus was mainly on involving this group of patients in the
design and evaluation processes. A user-centered design (UCD) approach was therefore used
throughout the study to design an electronic care and rehabilitation planning tool aiming to
support post-discharge stroke patients during their journey. The tool also aimed to provide
patients with necessary administrative and health information and improve the collaboration
between patients, their next-of-kin, and care professionals. Before presenting the results, an
introduction to the research field and important concepts is given.

1.1 Changing role of patients

1.1.1 Patient-Centered Care

Modern healthcare systems are shifting from paternalistic care to patient-centered care (PCC)
and partnerships. Patient centeredness has become an essential part in today’s healthcare and
patients desire a PCC. Good communication, partnership and health promotion have been key
massages about PCC by Little et al. [1]. In today’s healthcare, most care professionals are
aware that providing appropriate PCC requires involvement of patients as well as their next-
of-kin and seeing their patients as their interactive partners [2]. A recent review study has
explored the core elements of PCC in health policy, medicine and nursing. The core themes
describing the concept have been: patient participation, the relationship between the patient
and the healthcare professional, and the context where care is delivered [3]. In order to
provide PCC, the patients need to be well informed. Stewart defines patient centeredness as
“taking into account the patient’s desire for information and for sharing decision making and
responding appropriately” [4]. In addition, studies show that patients’ preferences in PCC
have e.g. been patient involvement in decisions, time for care, availability/ accessibility,
information and communication [5-7].

In 2001, the Institute of Medicine Crossing the Quality Chasm defined the concept PCC as
“providing care that is respectful of and responsive to individual patient preferences, needs,
and values and ensuring that patient values guide all clinical decisions” [8]. Barry et al.
believe that the core factor of PCC is “the active engagement of patients when fateful
healthcare decisions must be made- when an individual patient arrives at a crossroads of
medical options, where the diverging paths have different and important consequences with
lasting implications” [9]. According to Pelzang’s literature review from 2010 [10] PCC is
understanding the patient as a person and it is mainly about considering the patient’s point of
view in the decision-making process, focusing on patients’ needs and preferences, interaction
and information-giving, and engagement (doctor-patient relationship).

Weston [11] sees the shared decision-making as a core factor in a PCC and discusses the
physicians’ paternalistic role before and the importance of patient involvement in today’s



healthcare system. Patients are no longer passive receivers of care. They are more involved in
the decision making process throughout their care and rehabilitation journey. Physicians are
experts in disease and medicine, but patients are experts in the way they experience their
disease and in their preferences [12]. Merging the knowledge of both parties may lead to a
better choice of treatment.

Charles et al. suggest some key characteristics of shared decision-making in a medical
encounter between a clinician and the patient: both parties share information, the clinicians
describe the risks and benefits with different possible treatment options, and the patient
expresses his/her preferences and values, and an agreement is reached on the treatment [13].
Robinson et al. in a review study in 2008 [14] also showed that PCC leads to improved health
outcomes and its fundamental characteristics are patient involvement and individualization of
patient care. Despite some differences in definition, all studies mentioned in this section
highlight the importance of PCC and its impact on health outcomes. Patient involvement has
been a core characteristic in PCC in almost all the studies and communication and shared
decision making have been mentioned as crucial factors in an effective PCC practice in these
studies. Involving patients in the decision-making process and providing them with necessary
information are considered crucial factors in empowering patients through expanding their
role throughout their healthcare processes.

1.1.2 Patient involvement & patient empowerment

Patient involvement and patient empowerment are two essential concepts in today’s
healthcare and have been the focus of many studies for a long period of time. Studies have
shown that increased patient involvement leads to improved health outcomes [15, 16].
Doctor- patient interaction, good communication, and being clearly informed are considered
important aspects of patient involvement [17]. Studies have shown that patients, especially
chronically ill patients are positive towards being involved in their care and rehabilitation
processes [17]. The focus of patient involvement is mainly on the relationship between
patients and healthcare. It is about involving patients in communication with different care
professionals while patient empowerment is focusing more on the patients’ ability to have
control over their disease and have an active role throughout their healthcare processes.

There is no clear definition of patient empowerment; however, Gibson defines empowerment
as “a process of helping people to assert control over the factors which affect their lives. This
process encompasses both the individual responsibility in healthcare and the broader
institutional, organizational or social responsibilities in enabling people to assume
responsibility for their own health” [18]. The term empowerment is also used in other
contexts, but the definitions can be helpful to understand patient empowerment. According to
Bank Institute in 2007 empowerment means to “enhance the capacity of an individual or
group to make purposive choices and to transform those choices into desired actions and
outcomes” [19]. Applied to patient empowerment, this connects to e.g. informed and
knowledgeable patients engaged in shared decision making and self-care activities to improve
their health outcomes. These aspects are also clearly reflected in the review by Bravo et al.



which also stresses that empowerment can exist on a scale from low to high empowerment,
suggesting that different outcome measures or indicators could be identified to be able to
measure e.g. an intervention’s effect on patient empowerment [20].

Despite the benefits described in the literature, in today’s healthcare, there is still a need of
working towards the culture of sharing responsibility and power between patients and
healthcare professionals. Such cultural changes are notoriously difficult, and will take time.
Yet, patients’ involvement and empowering patients are acknowledged as crucial parts of a
PCC process. Patient empowerment and patient involvement are of great importance
particularly for chronically ill patients who suffer from a disease during a long time and
usually require care from several care providers. For these patients, self-management and
self-care are also essential activities to achieve good quality of life.

1.2 Self-management and chronic care

1.2.1 Self-management

Improving self-management of chronically ill patients has been in focus for a long time and
healthcare professionals are aware of the importance of self- management of chronic illness.
Many authors distinguish ‘self-care’ from ‘self-management’ of chronically ill patients. In a
review by Clark et al. [21] ‘self-care’ has been interpreted as a preventive strategy in contrast
to ‘self-management’ which is the tasks that an individual needs to undertake to manage or
reduce the impact of the disease. Some suggestions about a successful self-management have
been made in the review by Clark et al. namely having sufficient knowledge about the disease
and its treatment, performing relevant activities and having necessary skills to maintain
adequate psychosocial functioning. Barlow et al. [22] have defined self-management as “the
individual’s ability to manage the symptoms, treatment, physical and psychosocial
consequences and life style changes inherent in living with a chronic condition”. According
to Barlow et al. an effective self-management involves the “ability to monitor one’s condition
and to effect the cognitive, behavioral and emotional responses necessary to maintain a
satisfactory quality of life.” As a result, the self-management is more than treatment of the
disease; it also involves the social and psychological management.

Richard & Shea [23] performed a literature review in which similarities and differences
among five concepts (self-care, self-management, self-monitoring, symptom management,
and self-efficacy) were identified. Based on the results of this study, self-care was the most
encompassing concept compared to other concepts. Self-care is a broad concept and
according to Wilkinson and Whitehead [24] self-management may be a subset of self-care as
it is understood as “people being responsible for their own health and well-being through
staying fit and healthy, physically, mentally and where desired, spiritually”. In recent years
self-management has, however, been described as “the ability of the individual, in
conjunction with family, community, and healthcare professionals, to manage symptoms,
treatment, lifestyle changes and psychosocial, cultural, and spiritual consequences and
inherent lifestyle changes required for living with a long-term chronic disease” [24].



In this thesis, the term self-management is used to signify patients’ search for coping
strategies to handle their disease and to become active participants in their care and
rehabilitation processes. They require necessary health information as well as administrative
information to be able to understand their disease and to participate in the goal setting and
decision making about their treatment and the management of their disease from medical,
social, and emotional perspectives.

Self-management has a great importance for chronically ill patients and their next-of-kin as
their lives change deeply due to the illness. Corbin and Strauss identified three tasks of self-
management for living with a chronic illness including medication management e.g. taking
medication; behavioral management e.g. adapting lifestyle; and emotional management e.g.
processing emotions [25].

To improve self-management for chronically ill patients, there is a need for appropriate
interventions. Several self-management components including “providing information, drug
management, symptom management, dealing with psychosocial consequences, life style
(including exercise) communication and other self-management strategies such as career
planning, goal setting and accessing support services” have been identified in the review
study by Barlow et al. [22]. The review also showed that several non-ICT based approaches
in form of booklets, lectures and goal setting have been developed for some chronic diseases
such as asthma and diabetes. These studies suggested that self-management interventions
have a positive impact on the well-being of patients in the short-term.

Care and rehabilitation planning is a potential tool to involve and improve self-management
of chronically ill patients throughout the care and rehabilitation processes.

1.2.2 Care and rehabilitation planning as a tool for self-management

There are several definitions of what a care plan is. According to the Medical Dictionary for
Health Professions and Nursing 2012, a care plan is “a carefully prepared outline of nursing
care showing all of the patient’s needs and the ways of meeting them; a dynamic document
initiated at admission and subject to continuous reassessment and change by the nursing staff
caring for the patient; typically includes nursing diagnoses, nursing interventions, and
outcomes; ensures consistency of care; may be standardized or pre-printed” [26]. The
National Board of Health and Welfare in Sweden defines a care plan as “a health and social
care plan that outlines healthcare for an individual patient” [27]. According to the Swedish
national care handbook a “care plan includes the diagnosis (problems, risks) and goals that

have been determined with and for a patient, followed by actions/activities and prescriptions”
[28].

A care plan can be interdisciplinary which means that all professionals involved in the
patient’s care processes are responsible for their parts in the joint care plan and should work
towards the same goals and carry out the activities that have been decided together with the
patient. A care plan may include individualized care and is based on the individual’s specific
needs. Some care plans are meant to improve the continuity of care as they are means of



communication between different actors who are involved in the care and rehabilitation
processes of the patient.

There are different types of care plans in Swedish healthcare. Standardized care plan is a term
used for describing recommended healthcare efforts for patients with similar health problems
or patients with the same type of treatment. The plan can be complemented with an individual
care plan if it doesn’t provide sufficient flexibility for individuality. Coordinated care
planning is a term used for a structured cooperation between municipality and county council
for managing the information exchange and care planning for a patient who is discharged
from inpatient care to outpatient care and social services. Rehabilitation plan is a care plan
that describes the rehabilitation needs of an individual.

Despite several descriptions of care plans for different patient groups, all care plans include
some main parts, namely: goals, activities, and follow up efforts. In addition, all care plans
should be established together with the patients and possibly their next-of-kin. Depending on
the type of care plan, some planned activities aim to support self-management. This applies
particularly to rehabilitation planning which is often relying on patient self-training.
Rehabilitation is essential for many patients who suffer from long-term or chronic conditions
affecting physical or mental abilities. Stroke is one of the conditions where rehabilitation can
have a fundamental impact on the patient’s quality of life [29, 30].

1.2.3 Stroke

Stroke is a long-term condition and common cause of morbidity and disability, and also a
global healthcare problem [31, 32]. Stroke is a brain damage and occurs due to blockages or
narrowing of the arteries that provide blood to the brain (ischemic stroke) or blood leakage
(hemorrhagic stroke). Stroke is commonly associated with older age, but approximately 10%
of all strokes occur in people at the age of 18 to 50 years and hospitalizations for ischemic
stroke have increased among young adults [33]. Most stroke patients suffer from several
physical, cognitive, and psychosocial disabilities [34] and therefore require care from
different care providers and healthcare professions. The need for support in daily activities
has an impact on the life of both patients and their next-of-kin. Long-term stroke prevention
and the recovery process after stroke are of great importance as the human, economic and
social burdens of stroke have made it a costly disease [35, 36]. Self-management and
rehabilitation programs have therefore received attention as potential means to reduce the
burden of the disease and improve quality of life. A recent review by Lennon et al. explored
the importance of self-management programs specific to stroke patients [37]. The review
provides preliminary support for the potential importance of self-management interventions
after stroke, however the most appropriate content and best approach for delivery of these
interventions remains to be determined.

Rehabilitation after stroke plays an essential role in the recovery process. Stroke
rehabilitation involves “(1) assessment, to identify the patient’s needs; (2) goal setting, to
define realistic and attainable goals for improvement; (3) intervention, to assist in the



achievement of goals; and (4) reassessment, to assess progress against agreed goals” [29].
Principles of rehabilitation include: establishment of specific, measurable, time-depended
goals; increased therapy or interventions (e.g. cognitive rehabilitation interventions,
outpatient rehabilitation service etc.); multidisciplinary team care (e.g. a team of care
professionals and social-work staff); and task-specific training [29].

Goal setting has been identified as one of the most prominent strategies in self-management
programs focusing on increasing participation and functional ability [38]. The importance of
patient involvement in rehabilitation after stroke has been studied [39] and studies have
shown that goal setting has a positive impact on the patients’ perceptions of self-care ability
and involvement in the rehabilitation process. Goal setting also seemed to improve patients’
recovery, their performance and goal achievement [40]. Other studies explored the reliability
of goal attainment scaling and it seemed to be a rigorous measure for use in rehabilitation
settings [41].

1.2.3.1 Aphasia

Aphasia is a common condition after stroke. Every year about 8000 to 10 000 persons suffer
from aphasia in Sweden and almost 35 per cent of them are in working age [42]. Aphasia
occurs if one or both language centers are damaged. Stroke patients suffering from aphasia
can have difficulties in verbal expression, reading and/or writing and understanding what
other people say [43, 44]. Involving this group of patients in the care and rehabilitation
processes is of great importance as they have difficulties in communication and have specific
needs during their journey.

Appropriate HISs and eHealth services have the potential to involve patients throughout their
journey, improve their self-management and empower them during their care and
rehabilitation processes [45, 46]. In addition, designing supportive ICT-based interventions
which give patients opportunity to make their purposive choices and take informed actions
and meet their needs throughout the care and rehabilitation processes is crucial in stroke care.

1.3 eHealth

A number of new terms started to appear during the 1990s as the Internet came into public
awareness. One of these terms was eHealth which represented the promise of ICT to improve
health and healthcare systems [47].

In 2001, Eysenbach defined eHealth as “an emerging field in the intersection of medical
informatics, public health and business, referring to health services and information delivered
or enhanced through the Internet and related technologies. In a broader sense, the term
characterizes not only a technical development, but also a state-of-mind, a way of thinking,

an attitude, and a commitment for networked, global thinking, to improve healthcare locally,
regionally, and worldwide by using information and communication technology” [48].

In a systematic review from 2005, Oh and colleagues [49] found 51 unique published
definitions of eHealth. All definitions “specifically mentioned health which referred explicitly



to healthcare as a process rather than to health as an outcome”; and technology “viewed both
as a tool to enable a process/function/service and as the embodiment of eHealth itself (e.g. a
health website on the Internet)”.

More recently, the term eHealth has been adopted in e.g. governmental work, and then has a
broader definition. According to the European commission eHealth refers to “tools and
services using ICT that can improve prevention, diagnosis, treatment, monitoring and
management.” In addition, it “‘can benefit the entire community by improving access to care
and quality of care and by making the health sector more efficient” [50]. A similar broad
definition is used in the Swedish eHealth Strategy from 2010, stating that “the concept of
eHealth is based on the World Health Organization’s definition of health as “a state of
complete physical, mental and social well-being”. By adding the prefix “e” to the concept of
health, we maximize the possibility of achieving these benefits for the individual through
widespread use of information and communication technologies (ICT). The definition of
eHealth extends the concept of health from something that primarily concerns a single
individual to a change process with the potential to work as a catalyst for reform within the
entire health and social care sector” [51].

However, a recent definition by Koch et al. describes eHealth in 2010 as “We see eHealth not
in the broader scope of encompassing the entire field of health and medical informatics but as
a continuation of the fields of telemedicine and telehealth that in combination with the rising
field of consumer informatics has the potential to revolutionize the way healthcare and
prevention is provided, shifting the balance of power and responsibility from healthcare
professionals to patients and citizens” [52].

Regardless of whether you use the broader or more narrow definition of eHealth, it is clear
that patients and their next-of-kin are important users of eHealth who need to be involved in
the design, implementation and evaluation of eHealth interventions.

Outside the healthcare field, similar developments of digitalization of services are also taking
place. The term e-service is often used to describe this. Rowley defines e-services as “deeds,
efforts or performances whose delivery is mediated by information technology (including the
web, information kiosks and mobile devices)” [53]. In this thesis the term eHealth services
refers to e-services within the health domain which can be used by patients and/or care
providers, that is health or self-care services delivered through information technology e.g.
online tools and mobile applications.

Such ICT-based interventions or services can be a possible alternative to traditional methods
of care delivery, and have even been shown to potentially be more effective that traditional
medical care [54]. However, poor usability has been identified as a major impediment to the
acceptance and routine use of many types of ICT systems in healthcare for quite a long time
[55-57], and yet still remains a problem [58]. As eHealth is increasingly developed with
patients as the main user group, human factors, sociocultural aspects, disabilities, health
literacy, language, and other individual characteristics are becoming increasingly important in



the design of eHealth services. It is therefore of great importance to involve end-users in the
design and evaluation of eHealth services to be able to develop services considering end-
users’ needs and to achieve the expected impact of eHealth.

1.3.1 User-centered design

In 1986, Norman and Draper emphasized that “[t]he needs of the users should dominate the
design of the interface, and the needs of the interface should dominate the design of the rest
of the system” [59]. A UCD approach makes it possible to involve the end-users throughout
the process. Human-centered design (human-centered design and user-centered design are
often used synonymously) is an “approach to systems design and development that aims to
make interactive systems more usable by focusing on the use of the system and applying
human factors/ergonomics and usability knowledge and techniques” [60]. In order to have a
successful ICT development, user involvement is crucial [61]. Although a UCD project can
be implemented in many different ways, the main steps identified in the international
organization for standardization (1SO) standard (Figure 1) are; (1) to understand and specify
the context of use, (2) to specify the user requirements, (3) to produce design solutions to
meet user requirements and (4) to evaluate the designs against requirements [60]

Plan the User-Centred Design \

Understand and specify the
/7 context of use

Designed
solution
meets user

requirements

Tterate, where — e ———

appropriate — - -~
a N Specify the user
Evaluate the designs N\ requirements
against requirements \\

Produce design solutions to
meet user requirements

Figure 1. User-Centered Design. The figure is modified based on 1SO 9241-210:2010 (E) [60].

1.3.1.1 UCD of eHealth for patients

To be able to improve patient involvement through HISs and eHealth services, there is a need
of involving patients in the design and evaluation of ICT-based interventions. Understanding
the context of use is crucial in a UCD process of eHealth for patients especially for
chronically ill patients who suffer from a chronic condition for a long time and require care
from different care providers. In addition, taking patients’ experiences of the patient journey

into account in the design process is a way of understanding the patients’ needs and involving



them in the design process. Customer journey mapping [62] is a tool used in service design
[63] to understand customers’ experience of using a service and the tool has lately been
applied in healthcare [64, 65]. A patient journey model gives a common picture of the process
and the way patients experience their care and rehabilitation processes. Understanding the
patients’ experiences of their journey is essential in order to design eHealth services which
provide patients with a holistic overview of their often fragmented care. Evaluation of the
designs against requirements can result in valuable input from the end-users. When designing
eHealth that is to be used by patients, it is essential to involve representative patients in
different phases of prototyping in an iterative process to evaluate design ideas.

1.3.1.2 Evaluation

A systematic review from 2011 by Black et al. [66] shows that there is also a lack of rigorous
research about the cost-effectiveness and the risks of implementation of ICT tools. Despite
the fact eHealth interventions have the potential to improve healthcare, implementing poorly
designed HISs and eHealth services have shown a risk for benefit fail and also patient safety
[67, 68]. Therefore, evaluation throughout all phases of the technology’s life cycle is vital for
future eHealth technologies [66, 69]. The European Health Information Society defines
health informatics evaluation as “the act of measuring or exploring properties of a health
information system (in planning, development, implementation, or operation), the result of

which informs a decision to be made concerning that system in a specific context” [70].

As mentioned in the previous section user-centered evaluation is a crucial part of a UCD
process [71]. Before being able to evaluate the effectiveness of an eHealth intervention, it is
essential to perform thorough formative evaluations involving patients during the
development process. Usability is of great importance for the acceptability and adoption of
eHealth and is defined as “the extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency, and satisfaction in a specified context
of use” [60].

1.3.2 Interoperability of eHealth

Although usability is often related to user-interface design and human-computer interaction
issues, it can also be affected by contextual factors such as infrastructure and integration with
other systems. In a recent Swedish study of eHealth usability, lack of interoperability between
health information systems was identified as a major usability issue [58, 72]. When health
information systems cannot exchange information, this results in manual transfer of data,
double documentation and in the worst cases threats to patient safety due to lack of important
information at the point of care. Interoperability is therefore an important focus of medical
informatics research and several standards such as Health Level Seven (HL7) Version 3 [73],
openEHR [74], and the European Standard for Electronic Health Record Communication EN
13606 [75] are developed to enhance interoperability and improve health information
exchange. However, challenges with information exchange remain, causing problems not
only for collaboration and communication between healthcare professionals, but also when



giving patients access to their health information. These challenges are particularly noticeable
for chronically ill patients who receive care from several care providers. As a patient’s health
information is documented and stored in different HISs and eHealth services, there is a need
for interoperability between different systems for it to be possible to give patients access to
their health information in one view.

Giving patients access to necessary health information documented in their electronic health
records (EHRs) will mainly provide patients with a retrospective perspective on care
provided. Many patients suffering from chronic or long-term conditions, however, require
having access to a more prospective view of the necessary information about what is planned
in their care process in the future [76]. Having such a prospective view is possible through
having access to care plans. To be able to provide patients with both a retrospective and
prospective view of their health information, it is crucial to give patients an overview of their
journey throughout their care and rehabilitation processes. However, in order to give patients
such an overview there is need of an appropriate infrastructure for information exchange and
interoperability.

In Sweden, a national health information exchange (HIE) platform aiming to facilitate the
communication between different HISs and eHealth services has been implemented.
Exchange of healthcare data between different HISs, care organizations, patient communities,
and governmental agencies is possible though this platform. Different EHRs or eHealth
services can request health information from other source systems/EHRs. According to
predefined service contracts relevant health information will be provided from the source
systems/EHRs to the platform and then sent to the EHRs or eHealth services which requested
access to this type of information.

1.3.3 eHealth to support patient empowerment

Currently, eHealth gives patients a completely different opportunity to gain insight into their
care and to influence and follow their progress throughout their care processes. Studies show
that ICT-based interventions have a positive effect on patient empowerment [77]. Giving
patients online access to their health information has been seen as a way to increase patients’
engagement and patient empowerment. Several initiatives both in the US with the OpenNotes
project [78], and in Europe with e.g. the SUSTAINS project [79] are ongoing to provide
patients with online access to their full EHR.

However there is still a need for studies that help us to understand how these types of
solutions should best be developed and designed.
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2 AIM AND OBJECTIVES

The overall aim of this research was to explore how a health information system/eHealth
service (in this context an electronic care and rehabilitation planning tool) used by post-
discharge stroke patients can be designed to improve patient self-management and
collaboration between patients, their next-of-kin and different care professionals. In order to
achieve this aim, the current context of post-discharge stroke care was explored and the
interaction points throughout the care and rehabilitation processes of post-discharge stroke
patients were identified. In addition, the stroke patients’ information needs were studied and
potential eHealth services were proposed by the researchers and discussed with the patients.
Based on the patients’ information needs, through a UCD process, a prototype ‘My care plan’
was designed. The aim of the prototype was to provide post-discharge stroke patients with
necessary health and administrative information throughout their care and rehabilitation
processes and act as a tool for collaboration between the patients and different care providers.

The prototype was then evaluated from the care professionals’ perspective as well as patients
perspective. Table 1 provides specific aims for the individual studies in this research.

Table 1. An overview of specific aims for the individual studies.

Study | e Analyzing and modeling current care processes in post-discharge stroke
care

o Identifying the interaction points between patients and different key
actors involved in the care and rehabilitation processes of post-discharge
stroke care

e Describing current information exchange between patients and the key
actors

e Analyzing the implications for design of supportive health information
systems and/or eHealth services for this group of patients

Study 11 e ldentifying and describing the post-discharge stroke patients’ information
needs using patient journey mapping

e  Exploring the patients’ perceived needs to propose appropriate eHealth
services supporting them throughout their care and rehabilitation journey
for this group of patients

e Designing the care and rehabilitation planning tool using a user-centered
design approach

Study 111 e Studying the information flow between the care and rehabilitation
planning tool in relation to the Swedish national HIE platform

e Exploring the opportunities and limitations of accessing and interacting
with important health information through the Swedish national HIE
platform.

Study 1V e Studying the effectiveness and user satisfaction of the care and
rehabilitation planning tool from the perspective of post-discharge stroke
patients suffering from aphasia

e Analyzing design implications for health information systems and/or
eHealth services based on the aphasic stroke patients’ needs
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3 OVERVIEW OF THE THESIS

The four studies in this thesis focused on different parts of a UCD approach to design a care
and rehabilitation planning tool which aims to provide patients with necessary information
and support them throughout their care and rehabilitation processes. Figure 2 illustrates an
overview of the individual studies in this thesis. Study I explores the current care and
rehabilitation processes of post-discharge stroke care in Stockholm County Council and
identifies the interaction points between patients and different care professionals who are
involved in the patients’ care and rehabilitation journey. Study II focuses on identification of
post-discharge stroke patients’ information needs to propose appropriate HISs and eHealth
services. Based on the results from study I and Il a care and rehabilitation planning prototype
was designed. In study Il1, the information flow between the care and rehabilitation planning
tool with the Swedish national HIE platform is studied. The prototype was evaluated
throughout the thesis project from the perspectives of both post-discharge stroke patients [80,
81] and care professionals in a neurology team [82]. However, study IV focuses on the
evaluation of the final prototype through usability tests involving post-discharge stroke
patients suffering from aphasia.

Understand and specify the
-~ context of use

Study I:
Exploration of current care and
rehabilitation  processes of
post-discharge stroke care and
identification of the mteraction
points between patients and
different care professionals

— ———— ——— o —

Tterate, where
appropriate

Study III: ™ .
Exgloration of the N Specify the user

1 information flow .
Evaluate the designs O N requirements

against requirements T \
tool and the Swedish \
\_ national service platform / Study II:
p— \ - Identification of post-discharge
Study IV stroke patients” information
- Evaluation of the tool \ needs to Pfa}'tlli;"SE a.ppropriate
and study the eHealth services
effectiveness and user \ - Design of a care and
satisfaction \ rehabilitation planning prototype
- Analyze the design \

\ implications /

A

v
Produce design solutions to
meet user requirements

Figure 2. Overview of the thesis. The figure is modified based on I1SO 9241-210:2010 (E) [60].
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4 METHODS

In the field of health informatics research, as in other information systems or computer
science research, one approach to research is to design and evaluate new artefacts. Oates
refers to this as a design and creation research strategy [83], but it has also been referred to as
a design science in the literature [84]. A new artefact can be models or methods, but can also
include working systems (instantiations) which demonstrate how suggested models and
methods can be implemented using ICT. In this thesis, an instantiation of an online care and
rehabilitation planning was designed and evaluated to contribute to the knowledge base on
patient involvement in both design of eHealth and in their care through use of eHealth. In
addition to the design and creation research strategy, a qualitative case study approach was
also used in this research. A case study focuses on gaining an in-depth understanding of the
subject studied. It takes place in a natural setting and provides a holistic perspective [83].

Oates stresses that regardless of what type of ICT artefact is being produced in a design
research, it is essential to base the research on established principles of systems development
[83]. A user-centered design approach was chosen in this research project as involvement of
end-users was considered essential for the design and evaluation processes of an electronic
care and rehabilitation planning tool. The design process started with an exploration of the
care and rehabilitation processes and identification of the interaction points between patients,
their next-of-kin and different care professionals who were involved in the post-discharge
stroke care. The work then continued with identification of patients’ problems and
information needs through focus groups. Based on the collected data, paper prototypes were
created and were discussed with the participants in further meetings. The prototypes were
improved based on the users’ feedback and an interactive prototype was designed and
evaluated by post-discharge stroke patients in Stockholm County Council. Based on the
evaluation results, the prototype was improved further and was evaluated from the care
professionals’ perspective using unified theory of acceptance and use of technology
(UTAUT) [82]. The final version of the interactive prototype was even evaluated from the
perspective of post-discharge stroke patients suffering from aphasia using usability testing
[85].

Qualitative research methods [86, 87] with different data collection techniques were used in
all four individual studies. This chapter is divided into different sections: section 4.1
describes the setting, section 4.2 provides an overview of the participants in this research,
section 4.3 describes the study design, data collection techniques, and analytical methods for
each individual study in this thesis and section 4.3 describes the ethical considerations for this
research.
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4.1 Setting

4.1.1 Stroke carein Stockholm

In Stockholm County Council, post-discharge stroke patients who are in need of continuing
rehabilitation, receive care from a neurology team for at most one year. The patient is often

also in need of some medical treatments. In this case a referral will be sent to a primary care
center where the patient can receive care from physicians, nurses, and/or district nurses.

The care professionals in the neurology team visit the patient at home and based on the
patient’s rehabilitation needs, a paper-based rehabilitation plan is established together with
the patient and possibly a family member. The rehabilitation plan is then documented in the
patient’s EHR. Currently, the paper-based rehabilitation plan used by neurology teams
consists of identification of the patient’s rehabilitation problems, defining goals, activities and
outcomes (Figure 3). Based on the patient’s progress, the rehabilitation plan in the patient’s
EHR gets updated. Once the patient has achieved the intended goals and is not in need of
continued rehabilitation, the neurology team stops providing rehabilitation support. If the
patient is still in need of more rehabilitation after one year, the care professionals in the
neurology team send referrals to other rehabilitation providers. The care professionals in the
neurology team also provide necessary information about patient associations and other
support organizations.

This research was performed within stroke care in Stockholm County Council. Several care
professionals including physicians, nurses, district nurses and the members of a neurology
team (speech therapist, occupational therapist, counsellor, and physiotherapist) as well as
stroke patients participated in different studies.

Figure 3. Paper-based rehabilitation plan at patient’s home. The English translations are indicated in parentheses.
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4.2 Overview of the study participants

Care professionals who participated in study | were recruited from a primary care center in
Stockholm County. Both care professionals in the primary care center and the neurology team
had experience of stroke care. Participants in study Il were recruited through the Swedish
stroke association using purposive and snowballing sampling strategies. Participants for the
design of paper prototypes were post-discharge stroke patients who were also recruited
through the Swedish stroke association. Study Il was mainly a document study where the
authors explored the current infrastructure. However, in addition to the authors, 2 key
stakeholders were involved as providers of information; a clinical expert and an infrastructure
architect. Stroke patients who participated in study IV were selected through Aphasia
Association in Stockholm County Council using a purposive sampling strategy. In addition,
care professionals in the evaluation study using UTAUT were recruited from the neurology
team in Stockholm County (Table 2).

Table 2. An overview of the participants in this research.

Participants

Studies
Care professionals Patients Next-of-kin
Study | Interview with physicians, district Patients (n=3) Next-of-kin
nurses, home care district nurses, (n=2)
speech therapist, occupational
therapist, physiotherapist, and
counsellor (n=11)
Observation of home care district
nurses, speech therapist, occupational
therapist, and physiotherapist (n=10)
Study Il Identification of Improving
information needs the
Focus Group | (n=4) interactive
Focus Group Il (n=4) prototype
Focus Group 11 (n=4) (n=1)

Designing an interactive
prototype (n=5)

Improving the interactive
prototype (n=2)

Study IV | Evaluation of the tool through UTAUT | Evaluation of the tool
Care professionals in the neurology through usability testing
team :

Post-discharge stroke
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Focus Group I: Speech therapist (n=1) | patients suffering from
Physiotherapist (n=1), Counsellor aphasia (n=9)

(n=1)

Focus Group I1: Physiotherapists (n=2)
Focus Group I11: Speech therapist
(n=1), Occupational therapist (n=1),
Counsellor (n=1)

Studies Il & 1V in this research project consist of several parts. Figure 4 provides an overview
of different studies in this research project.

Study I: Study II: Study IIL: Study IV

Exploration of current care and Identification of post-discharge Exploration of the information Evaluation of the tool and
rehabilitation processes of post- stroke patients” information flow between the care and study the effectivenessand user
discharge stroke care and needs to propose appropriate rehabilitation planning tool and satisfaction
identification of the interaction eHealth services the Swedish national service Analyze the design
points between patients and Design of a care and platform implications
different care professionals rehabilitation planning prototype

Designing an
interactive

prototype Evaluation of Evaluation of the
- the prototype prototype through
Fmprow.ng the using UTAUT usability testing
interactive
prototype

Figure 4. An overview of different studies in this research project.

4.3 Exploring interaction points

The aim of this study was to explore the current care and rehabilitation processes of post-
discharge stroke care and to identify the interaction points between patients and different care
professionals.

4.3.1 Studying the current care and rehabilitation processes in stroke care
and exploring the interaction points

4.3.1.1 Study design

An in-depth qualitative case study [86] was used to explore the current care and rehabilitation
processes of post-discharge stroke patients in Stockholm County Council and to gain insight
into the collaborative relationship between care professionals, patients and their next-of-kin.

4.3.1.2 Data collection and analysis

Sampling strategy: A purposive sampling strategy was used to recruit physicians, nurses,
district nurses, and home care district nurses in a primary care center. In addition, care
professionals in the neurology team (a speech therapist, an occupational therapist, a
counsellor, and a physiotherapist) were also recruited through a purposive sampling strategy.
The participants’ experience of stroke care and work with stroke patients was one of the main
inclusion criteria in this study. Care professionals in the primary care center received
approximately 50 referrals of stroke patients from different hospitals and the neurology team
had about 80 stroke patients annually.
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Data collection technique: Initially, the research group prepared an interview template with
pre-defined questions focusing on the care and rehabilitation processes of post-discharge
stroke patients and the collaborative relationship between different actors involved in the
patient’s journey. The interview template was then verified by two physicians and a district
nurse to ensure the simplicity of the interview questions. Based on the comments from the
consulted care professionals, necessary changes were made in the interview template. Two
pilot interviews were then performed with a physician and a district nurse in the primary care
center. Subsequently, thirteen semi-structured interviews with open-ended questions [88]
were used to get an overview of a patient’s journey. Care professionals in this study were
asked to describe the care and rehabilitation processes of post-discharge stroke patients as
well as their interactions with each other, patients and their next-of-kin. Physicians were
asked to describe the process of monitoring and treatment of the main risk factors. The home
care district nurses were asked to describe the process considering activities performed during
home visits, after home visits and the follow up. The care professionals in the neurology team
were asked to describe the rehabilitation process and their collaboration with the patients and
their next-of-kin. Interview questions for care professionals in the neurology team were based
on the work process for each profession and his/her collaborative relationship with other
members in the team, patients and their next-of-kin.

The work process and home visits of home care district nurses and the neurology team were
observed to gain an in-depth understanding of the documentation process in the patient’s
EHR and the interaction between patients and care professionals. Five non-participatory
observations [88] were carried out to complement the interviews and capture missing aspects
of the studied area. The first and the second observations were carried out at the primary care
center and the focus was on the preparation of activities before a home visit and also entering
information in patients’” EHR. However, the third, fourth and fifth observations were at the
patients’ home and the focus was on the involvement of the patients and their next-of-kin in
the care and rehabilitation processes and also on their participation in the establishment of
rehabilitation plans.

Data analysis: The analysis of data was divided into two parts. For the first part qualitative
content analysis [86, 89] was used for analyzing the interviews and observations. The second
part was about modeling the identified interaction points throughout the care and
rehabilitation processes of the patients.

Interviews in this study were audio recorded and transcribed verbatim. Nvivo 9.0 software
was used to organize and code the collected data through interviews and observations.
Microsoft Office Visio was used to model the care and rehabilitation processes. The
interaction points were then identified throughout the processes and were divided into two
different types, namely touchpoints and intersection points [90]. In service design touchpoints
refer to interactions between a customer and a service provider [63]. Touchpoints in this
study referred to interactions between patients and different care professionals, and
intersection points referred to the interactions among different care professionals throughout
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the post-discharge stroke patients’ care and rehabilitation processes. The interaction points in
this study were studied for both home care patients (those who received care at home) and
non-home care patients (patients who were able to visit the primary care center for receiving
care).

4.4 Identification of information needs and design of an interactive prototype

This section includes several studies. The first part is about identification of post-discharge
stroke patients’ information needs and corresponds to paper II. In addition, we also worked
interactively with the development of the prototype which resulted in additional publications
[80, 81]. The study design and procedure of data collection and analysis of the development
process are presented under headings ‘Designing an interactive prototype and improving the
interactive prototype’ in this section.

4.4.1 Identification of post-discharge stroke patients’ information needs

4.4.1.1 Study design

To gain a deep understanding of the users and their needs, a user-centered design approach
[59] was applied. Qualitative research methods [86, 88] were also used in this study to gain a
deep understanding of post-discharge stroke patients’ information needs and their experiences
throughout their care and rehabilitation processes. Patient journey modeling was used to
identify the stroke patients’ information needs at different phases. In this study we used
customer journey mapping to study patients’ experiences and processes during the course of a
disease and its treatment. In addition, the stroke illness trajectory framework described by
Kirkevold was used throughout the study [91]. Initially, the chronic illness trajectory
framework was developed by Corbin and Strauss [92] and included eight phases. However,
the stroke illness trajectory is based on the chronic illness trajectory framework and consists
of four phases, namely ‘trajectory onset’, ‘initial rehab’, ‘continued rehab’, and ‘semi-stable’.
In this study the focus was on the latter two phases as they were relevant to post-discharge
stroke care.

4.4.1.2 Data collection and analysis

Sampling strategy: The recruitment process of post-discharge stroke patients in Stockholm
County started with a purposive sampling strategy. After the first focus groups another
sampling strategy called snowballing strategy was used to recruit new participants through
patients who participated in the first focus groups. Both older patients (>= 65 years) and
younger (< 65) were selected for this study. Both patients who suffered stroke in recent years
and those who had suffered stroke for more than 10 years were included in the study.
Inclusion criteria: The inclusion criteria were specified as follows: patients with milder
physical, cognitive and/or psychosocial disabilities who could handle computers and were
living in their own homes.

Data collection technique: Data were collected through focus groups which lasted
approximately 2-3 hours each. To facilitate discussions in the focus groups several personas
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and scenarios [93, 94] were developed and used. Based on the discussions in the first focus
group and the flowchart of the stroke care in Stockholm County in study | a patient journey
model was developed and used in the second and the third focus groups. Patients’
information needs were discussed considering different phases of the patient journey, and
potential eHealth services were proposed by the research group and discussed during the
focus groups. An online rehabilitation plan was one of the potential eHealth services. The
specific information needs related to the rehabilitation plan were then collected through
further focus groups with other post-discharge stroke patients [80, 95].

Data analysis: Content analysis was used to analyze the data collected through the focus
groups. Categories and themes were identified by two researchers independently and the
results were discussed in the research group.

4.4.2 Designing an interactive prototype

4.4.2.1 Study design

An explorative qualitative research approach was used to identify post-discharge stroke
patients’ information needs regarding the rehabilitation plan and design an interactive
prototype. The results are presented by Woldemariam [95] and LyckstedtVis [80].

Sampling strategy: A convenience sampling strategy [96] was used to recruit post-discharge
stroke patients through Swedish stroke association. After the first focus group, a snowballing
strategy was used to recruit more participants through participants in the first focus groups. In
addition, a purposive sampling strategy was used to select a neurology team in Stockholm
County who used a paper-based rehabilitation plan.

4.4.2.2 Data collection and data analysis:

Data collection technique: Three focus groups were carried out at Karolinska Institutet. Each
focus group lasted approximately two hours with an interval of two weeks. In addition, a two
hours focus group was carried out with the neurology team in one of Stockholm County’s
care centers.

Data analysis: A qualitative content analysis was used to analyze the data collected through
focus groups. A care and rehabilitation planning prototype focusing mainly on the
rehabilitation plan was developed based on the results from the focus groups and the
preliminary version was evaluated [80]. Screenshots of the overview page and My
rehabilitation from the first version of the care and rehabilitation planning prototype are
presented in chapter 10 Appendix Study II.

4.4.3 Improving the interactive prototype

4.4.3.1 Study design:

Based on the results from the evaluation of the interactive prototype and the focus groups,
potential eHealth services were suggested and the electronic care and rehabilitation planning
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prototype was developed further. The latest version of the tool was initially evaluated through
performing a number of usability tests with two post-discharge stroke patients and a next-of-
kin of a stroke patient. The results of this study are presented by Stocker [81].

Sampling strategy: A purposive sampling strategy was employed for recruiting post-
discharge stroke patients with milder disabilities, who can handle computers and live in their
homes. The participants were recruited from the Swedish stroke association. A family
member of a stroke patient was recruited through snowball sampling.

4.4.3.2 Data collection and analysis

Data collection: Each test lasted approximately one hour and each participant received 10
tasks to complete within 30 minutes. For recording the screen movements along with all
mouse movements the free open-source software CamStudio [97] was used during the tests.

4.5 Exploring interoperability

The aim of this study was to explore the information flow between different eHealth services
within the care and rehabilitation planning tool designed with and for post-discharge stroke
patients with other HISs and eHealth services through the Swedish national HIE platform.

4.5.1 Accessing and sharing health information through the national HIE
platform

4.5.1.1 Study design

A case study approach [86, 98] was applied for this study to gain an in-depth understanding
of the subject. A patient case with fictive health information was created in consultation with
a stroke coordinator in Stockholm County.

4.5.1.2 Data collection and analysis

Data collection technique: Relevant literature and available documents regarding the
architecture of the national HIE platform and available service contracts and application
programming interfaces (APIs) were studied. A stroke coordinator in Stockholm County was
consulted for creating a patient case with fictive patient health information. In addition, a
deputy Chief Technical Officer familiar with the architecture of the national HIE platform
was interviewed.

Data analysis: We started the analysis process by visualizing the patient case in the patient
journey modelled in the previous study. Different usage scenarios were then developed to
present different situations in which a stroke patient needs to have access to different types of
health information and/or administrative information. Based on these scenarios the
information flow between some of the eHealth services within the care and rehabilitation
planning tool and the national HIE platform was studied and analyzed. Data collected from
relevant literature and available documents as well as data from interviews with key
stakeholders were used to map the patient case and the scenarios to the national HIE platform
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and study the information flow regarding accessing, updating, and sharing information
through the national HIE platform.

4.6 Evaluation of the care and rehabilitation planning tool

This section includes several studies. The first part is about evaluation of the tool using
UTAUT. This is a study that we performed before the usability testing to evaluate the tool
from the care professionals’ perspective [82]. The study design and procedure of data
collection and analysis regarding paper 1V is presented under the heading ‘Usability testing’
in this section.

4.6.1 Evaluating the tool using Unified Theory of Acceptance and Use of
Technology

4.6.1.1 Study design

The final version of the prototype was evaluated from the care professionals’ perspective
using UTAUT [82].

Sampling strategy: A purposive selection strategy was carried out to select the care
professionals in a neurology team in Stockholm County who participated throughout this
research.

4.6.1.2 Data collection and data analysis

Data collection technique: Three focus groups with care professionals in the neurology team
(speech therapist, occupational therapist, counsellor, and physiotherapist) were performed.
Not all members were able to attend all focus groups due to their workload. All focus groups
were carried out at the neurology team’s workplace at a primary care center in Stockholm
County. Each focus group lasted approximately one hour.

Data analysis: The focus groups were audio recorded and transcribed verbatim. A predefined
coding scheme based on the four concepts of the UTAUT model was used for the analysis of
the collected data. The data were analyzed deductively and meaning units, codes and
categories were identified. During the focus groups, the functionality and the content of the
care and rehabilitation tool were discussed with the care professionals. In addition, the
usefulness and impact on work routines and the acceptability of the tool were discussed in the
focus groups.

4.6.2 Usability testing

4.6.2.1 Study design

A qualitative approach [86] was used to formatively evaluate [71] the final functional version
of the care and rehabilitation planning tool. A number of usability tests were performed to
study the effectiveness and user satisfaction aspects of the tool. In this study, the tool was
evaluated with post-discharge stroke patients suffering from aphasia using usability tests.
Sampling strategy: A purposive sampling strategy for recruiting post-discharge stroke
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patients suffering from aphasia was used in this study. The sampling procedure started with
contacting the aphasia association. A short description of the project and information letters
about the evaluation study including the aim of the study, data collection techniques and
ethical considerations were sent to the contact person at the aphasia association. In addition,
the inclusion criteria were sent by email to the same person. The inclusion criteria have been
described as follows: post-discharge stroke patients who had stroke less than 5 years ago,
suffer from milder disabilities, are able to talk, live in their own homes, and can handle
computers.

4.6.2.2 Data collection and analysis

Data collection technique: The data were collected through several usability tests, a post-test
interview and a post-test questionnaire. Since the idea behind the care and rehabilitation
planning tool was to enable patients to use the tool independently or with some support from
their next-of-kin and/or care professionals, participants in this study were divided into two
groups: group | (participants who performed the tasks without any support from the
moderator) and group Il (participants who received some minor support during the test). In
total nine usability tests were performed with participants in this study. The plan was to
perform all tests at Karolinska Institutet in order to have the same environment for all test
participants. However, the research group managed only to perform four tests at Karolinska
Institutet. Five tests were carried out in another location in Stockholm as some patients had
difficulties to get to Karolinska Institutet. However, to provide almost the same
circumstances for all participants, the same equipment was used in all tests.

Data analysis: The tests were audio recorded and transcribed verbatim. The screen activities
were video recorded using Camtasia Studio 8.Ink (version 8.4) software for retrospective
analysis. The tasks performance of participants was studied for both patient groups. The post-
test interviews and questionnaires were analyzed using qualitative content analysis.

4.7 Ethical considerations

An ethical approval for the four studies in this thesis was obtained from the Research Ethics
Committee (2011/2093, 31/5, 19 January 2012) at Karolinska Institutet. For each individual
study, participants received an information letter containing the purpose of the research and
the procedure of data collection and ethical considerations e.g. anonymity and confidentiality.
In addition, participants were provided a short description of the study verbally. Informed
consent was obtained from the participants. All interviews, focus groups, and usability tests
were audio recorded and stored safely. In study IV, the screen was video recorded for further
analysis of the patients’ tasks performance. The material was then transcribed verbatim and
the names of the participants were not revealed in the presentation of the findings to ensure
confidentiality.
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5 FINDINGS

5.1 Post-discharge stroke care processes and interaction points (study I)

The aim of this study was to explore the current care and rehabilitation processes in post-
discharge stroke care, to describe the information exchange throughout these processes, and
to identify the interaction points between care professionals, patients and their next-of-kin.

The interaction points varied significantly throughout the care and rehabilitation processes for
different patient groups (home care patients and non-home care patients). The care and
rehabilitation were studied considering different risk factors as monitoring and treatment of
risk factors are crucial for preventing a recurrent stroke. Depending on patients’ risk factors
and their ability to manage their illness, the number of touchpoints and intersection points
differed. The home care patients who had severe disabilities and suffered from several risk
factors, and required care at home, often had less touchpoints and instead, there were more
intersection points between different care professionals. This group of patients had a passive
role and their next-of-kin or care professionals had an essential role in initiating the care
process. However, the non-home care patients who suffered from fewer disabilities and were
able to visit the primary care center had a more active role in initiating the interactions with
different care professionals. Therefore the care and rehabilitation processes for this group of
patients consisted of more touchpoints than intersection points.

Both groups of patients were to some extent involved in the care planning, participating in
monitoring the risk factors, and participating in rehabilitation planning. Since the care
professionals considered the care plan as their working tool and not as a means to involve
patients in the care planning process, the patients’ involvement was however low.

Both patient groups were asked to actively take necessary actions to monitor the risk factors
throughout the care and rehabilitation processes. Home care patients, however, required
support from a next-of-kin or a district nurse to take the responsibility for taking actions in
monitoring the risk factors on their behalf. On the other hand the non-home care patients
actively took necessary actions in monitoring their risk factors and interacted with care
professionals.

The rehabilitation planning actively involved both group of patients and their next-of-kin.
The plan was established at the patients’ home and care professionals together with the
patients and possibly their next- of-kin discussed the rehabilitation needs, identified
problems, and defined the goals and activities.

The analysis of the information provision to patients and their next-of-kin showed that
patients received general information about stroke and its consequences mainly from the care
professionals at the hospital where they had received care and rehabilitation at the stroke
occurrence. The care professionals who were involved in the care and rehabilitation process
of post-discharge stroke patients informed patients and their next-of-kin mainly about their
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responsibilities, risk factors, the care processes, support organizations and patient
associations.

5.2 Patients’ information needs and supportive ehealth services (study Il)

The aim of this study was to explore the information needs of post-discharge stroke patients
using patient journey mapping and to use the patients’ information needs to propose
supportive eHealth services.

The results showed that patients’ information needs differ at different phases of the patient’s
care and rehabilitation processes. The patient journey model which was developed in this
study consisted of several phases and events. The analysis indicated that the post-discharge
stroke care consists of four main events: discharge from hospital, discharge from rehab clinic,
coming home, and clinical encounters; and two phases: at rehab clinic and at home (Figure
5).

Event 1 Event 2 Event 3 Event 4
Discharge from Discharge from Coming Clinical
hospital rehab clinic home encounters

At rehab clinic - At home

Phase 1 Phase 1

ﬁ An event P} When an event is

repeated several times

|1'
\
P
(

A Phase

Figure 5. An overview of the post-discharge stroke patient’s journey [76].

The main information needs of participants in this study included: a holistic overview of the
care process, understanding the illness, collaboration with care providers, tracking the
rehabilitation process, and practical guidance through healthcare and community services.

Based on the patients’ information needs, potential supportive eHealth services were
suggested by researchers and discussed with the participants. The suggested eHealth services
throughout the patient journey included: My discharge notes, My calendar, My referrals, My
health information, My medication, My risk factors, My disabilities, My caregivers, My diary,
My rehabilitation, My rights & responsibilities, My assistive devices, My insurances, and My
patient associations and support organizations (Figure 6).
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Figure 6. An overview of potential eHealth services in relation to the patient journey [76].

The analysis from further focus groups regarding the rehabilitation plan, resulted in designing
an interactive prototype consisting mainly of My rehabilitation, My notes, My contact
information, and My calendar. My rehabilitation consisted of goals, sub-goals, and training
program with the possibility to access the training history. My notes gave patients the
opportunity to document their mood history. In My contact information, patients had the
possibility to collect all their care contacts, and My calendar gave patients the possibility to
put reminders and manage their time. (chapter 10 Appendix Study 1)

The preliminary evaluation of the prototype showed e.g. that defining goals and visualizing
the goal achievement are motivational factors for the patients. In addition, patients believed
that using the tool would be easier if the amount of information in the prototype was minimal
[80].

The interactive prototype was further improved based on the results of the stroke patients’
information needs, proposed eHealth services and also the results from the preliminary
evaluation of the prototype [81]. The latest version of the interactive prototype consisted of
two main parts: the menu bar and the content part in the middle of the page (Figure 7). The
different eHealth services proposed based on the information needs were implemented in the
home page of the interactive prototype.
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Uppgifter om mig Mina kontakter Paminnelser
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skyldigheter

Mina hjalpmedel

Om stroke Strokekortet Patient Mina riskfaktorer
organisationer

Figure 7. The menu-bar and the content part of the home page of the latest version of the care and rehabilitation planning tool.

Not all eHealth services in the care and rehabilitation planning tool were fully implemented.
However, My rehabilitation included dynamic pages and consisted of an overview page in
which the problems, goals, and activities were connected to each other using color-coding
(Figure 8).

A Start Overview  Problems  Goals  Activities  Outcome Patrik Lind 7  Logga ut
Overview Textsize: AAA

Problems Goals

ﬁ Speaking View ‘ To be able to use my arm and View

hand without problem
Walking Vi
‘ ‘ - [To be able to walk 1km every View
| * Hand and arm use View | |day

Tobe abletoread 1 pageofa  View
book evey day

Min Rehabilitiring

(o] Activities
[GAS View | 15 open activities for goal: To  View

— be able to use my arm and
!Mood History View |

hand without problem

i 16 open activities for goal: To View
| be able to walk 1km every day

7 open activities for goal: Tobe  \Vjew
able to read 1 page of a book
evey day

Figure 8. An overview of the connection between different problems, goals, and activities using color-coding (the figure is
retrieved from the paper 1V).

Two different ways are offered for setting up a new problem in the rehabilitation plan. The
patient is able to add a new problem either using predefined international classification of
functioning, disability and health (ICF) problems or entering a new problem as free text. The
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patient is also able to connect each problem to a care profession in the neurology team and
choose a color attached to the chosen care profession (Figure 9).

Add a problem
Predefined ICF Problems ~ ‘

Choose a therapie:  Sjukgymnast |7/ .{...

Problem:

Walking

Description:

Moving along a surface on foot, step by step, so that one foot is always
on the ground, such as when strolling, sauntering, walking forwards,
backwards, or sideaways.

Cancel Add

Figure 9. Adding a problem using predefined ICF problems, connecting the problem to a care professional, attaching a color
to a specific therapist [81].

Two different types of goals are included in the rehabilitation plan, namely Simple and
SMART (Specific, Measurable, Achievable, Relevant, and Time-bound) goals. Setting up a
SMART goal is quite different from a Simple goal (Figure 10). For setting up a SMART goal
the patient needs to set the baseline of the SMART goal and the importance and difficulty
level of the goal.
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Figure 10. Steps to take to set up SMART goals vs simple goals [81].

There is the possibility to review the SMART goals and receive an overview of the progress
in achieving the goals using the goal attainment scale (GAS). The overview page also
provided the GAS for visualization of the goal achievement and mood history box for
accessing an outcome view (Figure 11).
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Figure 11. GAS and Mood History.

For adding an activity, the patient has the possibility to e.g. connect the activity to the related
goal, start and end date for performing the activity, select the specific days of the week for
repeating the activity (Figure 12).

Add a new activity

Activity for goal:  To be able to walk 1km[7] SUMMARY
Duration:
Activity description:  Walk 1km 2016-9-22 - 2018-10-27

Repetitions| Per week|| Weeks
Day to start activity: 2016/09/22 11:00 & 15 3 5

Add a link for a tool:  http://

Repeat your activity?: @ Yes © No - Single Activity

On which days in the week do you want to do your
activity?
Man Tis Ons Tor Fre Lér Sén

Select the enddate: 2016-10-27 =

Cancel Save

Figure 12. Steps to take for setting up a new activity [81].

The improved version of the interactive prototype was then evaluated with two post-
discharge stroke patients and a next-of-kin. The results from the prototype evaluation using
usability testing showed some usability problems with the prototype [81]. In addition, none of
the participants could explain the difference between different types of goals. The GAS and
mood history were appreciated by the participants and were seen as helpful tools for having
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an overview of the participants’ progress and mood history throughout the rehabilitation
process. In addition, the home page with different icons appeared useful to the users.
However, the tool was complicated for the participants as they had difficulties with
understanding all terms used in the tool and had trouble with some visualization in the
rehabilitation plan such as different colors used for different care professionals. The
participants were, however, positive towards using the tool.

5.3 Information flow through the Swedish national HIE platform (study IlI)

The aim of this study was to explore how the infrastructure of the Swedish national HIE
platform meets the information needs of post-discharge stroke patients, as implemented in the
care and rehabilitation planning tool. Therefore the opportunities and limitations of accessing
and interacting with necessary health information through the HIE platform was studied.

The results of mapping the patient journey model with the patient information needs showed
that different amounts of information are created during different phases and events of the
patients’ care and rehabilitation journey. The information created by different care
professionals is documented and stored in the patient’s EHR in different healthcare
organizations.

The analysis of the HIE platform, in which service contracts and APIs make health
information available, indicated that not all the information which would be requested by the
care and rehabilitation tool could be made available today. However, patients are able to
access information about their referrals, discharge notes, health information (diagnosis,
symptoms, and disease history), medication lists, contact information for care contacts,
disabilities, and care plan including rehabilitation plan.

Some of the patients’ desired information such as patients’ rights and responsibilities and
patient associations are available publicly through webpages such as webpage 1177
vardguiden (a national Swedish website and telephone service which provides information,
counselling and services in healthcare) [99].

The analysis of the information flow using different usage scenarios regarding (1) basic
access to health information, (2) interactive access to complex health information, and (3)
access to borderline health information provided different results.

In the scenario for basic access to health information in which a patient needs to have access
to his/her medication list, the analysis indicated that the patient is able to retrieve the
necessary information regarding medication list as the relevant service contract is available.

The second scenario was related to accessing the rehabilitation plan and sharing the updates
with the care professionals in the neurology team. The results showed that even though the
patient is able to access the desirable information regarding rehabilitation plan, there is
currently no support to send the possible changes or updates to the care professionals in the
neurology team.
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In the third and last scenario, the patient needs to have access to information about assistive
tools using the eHealth service My assistive tools in the care and rehabilitation planning tool.
The results indicated that even though information about the patient’s assistive tools are
documented in the patient’s EHR, the patient is not able to access the information. The reason
for this would be that the assistive tools are stored in free text in a medical record note and
therefore no service contract has been implemented for this type of information. On the other
hand, more structured information about the patient’s assistive tools might be documented
and stored in other HISs e.g. in the prescription database for assistive tools management.
However, these HISs are not yet connected to the Swedish national HIE platform and
consequently access to this type of information is not possible for the post-discharge stroke
patients.

5.4 Evaluation of the prototype (study IV)

The aim of this study was to evaluate the final version of the care and rehabilitation planning
tool to study its effectiveness and user satisfaction from the perspective of the post-discharge
stroke patients suffering from aphasia.

Before evaluating the final version of the prototype with stroke patients, the prototype was
evaluated from the care professionals’ perspective in the neurology team using UTAUT
[82].The results of this evaluation showed that care professionals believed that the tool would
facilitate the follow-up process and it would support patients to understand their journey. One
of the main challenges as expressed by the care professionals related to the responsibility for
the system. They believed that the system is the patients’ tool and the patients should
therefore have the main responsibility for it. The care professionals expressed concerns that
they would need to use yet another tool, and stressed the importance of integrating the system
with e.g. the EHR they used to reduce the need to double document or manually transfer data.
Despite the challenges mentioned by the care professionals in this study regarding e.g. time
shortage and responsibility for the tool, they were positive towards the tool and its usefulness
for helping post-discharge stroke patients to understand the care and rehabilitation processes.

The tool was then evaluated from the post-discharge stroke patients’ perspective using
usability testing (paper 1V). The analysis of the data collected through usability tests was
divided into two different parts, (1) studying the effectiveness of the tool by analyzing the
task performance by participants in the study (2) studying user satisfaction, identifying the
design implications and perceived usefulness through qualitative analysis of the users’
feedback.

As the idea was that the tool should be used by post-discharge stroke patients either
independently or with some support from their potential next-of-kin or a care professional,
the participants in this study were divided into two groups, namely group 1 & 11. Group |
included patients who did not receive any support during the tests and group Il included
participants who had some minor support with performing the tasks during the tests. In
addition, the tasks were mainly divided into two different categories: tasks related to
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establishing a rehabilitation plan; and tasks related to finding relevant information. When it
comes to task performance for the participants in group I, only one participant was able to
accomplish half of the tasks successfully. The other participants in this group had major
difficulties in performing the tasks, particularly the tasks related to the rehabilitation
planning. However, the analysis of the task performance by the participants in group 1l
showed that all participants accomplished the tasks related to information seeking
successfully without any support from the moderator. In addition, all participants
accomplished most of the tasks related to establishment of a rehabilitation plan successfully
with some support from the moderator. The results from these two groups of participants
showed that the care and rehabilitation planning tool is not effective for post-discharge stroke
patients suffering from aphasia. However, the results indicated that the effectiveness of the
tool increases significantly if patients receive some support in using the tool either from their
next-of-kin or a care professional.

The qualitative analysis of the participants’ feedback resulted in several categories and sub-
categories (Table 3).

Tabel 3. An overview of the categories and sub-categories (the table has been retrieved from paper IV).

Categories Sub-categories

Satisfaction Time to learn and support from next-of-kin

The appropriate time for using the tool after
stroke occurrence

Design implications related to fatigue and Information overload
concentration difficulties

Complexity of concepts

Visualization Using graphics

Results visualization

Using color-coding

Perceived usefulness

Despite the fact that the tool was not effective for the participants in this study, they were
positive towards using the care and rehabilitation planning tool to track their goals and
activities. Some participants believed that the tool was not difficult to use and working with it
was enjoyable. However, most of the participants mentioned that some parts of the tool were
quite complicated and difficult to understand.
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Time, training and support from next-of-kin were mentioned to be of great importance for
using the care and rehabilitation planning tool. Some participants believed that time and
training is needed to understand different parts of the tool. They also mentioned that having
access to the tool earlier in their care and rehabilitation processes would be more helpful for
them as many patients suffer from severe communication problems.

5.4.1 Design implications

Since many stroke patients experience brain fatigue and have concentration difficulties,
several design implications in designing screen-based applications like the care and
rehabilitation planning tool should be taken into consideration. Many stroke patients suffering
from aphasia have difficulties in reading and understanding large amounts of text. Therefore,
it is of great importance to consider information overload and reduce the amount of
information presented in eHealth services aimed at this user group. Despite the fact that some
of the participants were satisfied with the quantity of the information in ‘home page’ (Figure
4), most of them would like to be able to select only the information that met their needs. In
addition, some of the participants were not satisfied with the information amount in the
‘overview’ page for My rehabilitation (Figure 5), which was considered to contain too much
information and be difficult to understand.

In addition to the information overload the size and the number of the icons in the ‘home
page’ was an issue from the participants’ perspective. However, the big icons in ‘home page’
were perceived as easy to access indicating that this type of layout may be preferable.

Although the care and rehabilitation planning tool was designed using a user-centred design
approach, some concepts such as SMART and Simple goals, ICF codes etc. were difficult
and complex for participants to understand.

5.4.1.1 Visualization

Participants appreciated the graphs, symbols and icons used in the care and rehabilitation
planning tool and believed that these features would support them in understanding the care
and rehabilitation processes better. Visualization of the results e.g. using GAS and mood
history was seen as a motivational factor for patients to do their activities. Participants
appreciated the mood history and liked the idea of having an overview of their mood history
over time.

Using color-coding for linking the problems, goals and activities and also for distinguishing
different care professions in the neurology team was another positive factor for using the tool.
However, the participants had difficulties to understand how the color-coding worked,
indicating that a more intuitive design would be required.

5.4.1.2 Perceived usefulness

Having access to a care and rehabilitation planning tool which e.g. support patients
throughout their journey and provides them with necessary health information, seemed to be
useful from the participants’ perspective.
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6 DISCUSSION

The overall aim of this research was to explore how eHealth, in this case a care and
rehabilitation planning tool, can be designed to support post-discharge stroke patients’ self-
management and improve collaboration between patients, their next-of-kin and care
professionals involved in stroke care. Before continuing to discuss the findings presented in
this thesis, I will discuss some methodological aspects of the research.

6.1 Methodological considerations

A qualitative research approach was used throughout this research. Data were collected
through different qualitative techniques such as interviews, focus groups, and observations.
Using only qualitative methods and techniques has been seen as a strength of this research as
an in-depth understanding of the subjects studied has been gained. In addition, there was a
need of a comprehensive overview of the care and rehabilitation processes of post-discharge
stroke patients. Moreover, using a case study approach provided us with a deep
understanding of the information flow between different eHealth services within the care and
rehabilitation planning tool and other HISs through the national HIE platform. Understanding
the patients’ information needs and studying the effectiveness and user satisfaction of the care
and rehabilitation planning tool also needed a thorough investigation using focus groups,
interviews and observations. Due to the fact that there was a need of an in-depth
understanding of the subject in different studies, using qualitative approaches appeared to be
more appropriate for this research.

6.1.1 Limitations of the four studies

6.1.1.1 Study|

This study aimed to explore the care and rehabilitation processes of post-discharge stroke
patients and identify the interaction points between care professionals, patients, and their
next-of-kin. The participants in this study included physicians, registered nurses, district
nurses, home care district nurses and care professionals in a neurology team (a speech
therapist, an occupational therapist, a counsellor, and a physiotherapist) in primary care in
Stockholm County Council.

This study had to deal with a number of limitations: We consciously decided to only study a
specific part of the stroke chain and only certain care professionals. To have a comprehensive
overview of the whole stroke care and rehabilitation processes, there is a need of involving
other actors involved throughout the care chain of stroke. We also decided to exclude the
inpatient processes of stroke care as this had been studied in previous studies [100]. In
addition, social care processes, nursing homes, and other kinds of housing for elderly had
been excluded in this study. The interaction points throughout the care and rehabilitation
processes of post-discharge stroke care were studied from the care professionals’ perspective
and not the patients’ nor their next-of-kin’s, although observations were done of care
planning meetings with patients. In addition, in this study we only focused on the information
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provision by the care professionals and did not study the patients’ information needs which
are of great importance in the design of any eHealth service. However, patients’ information
needs were studied in study Il of this research.

6.1.1.2 Study Il

This study aimed to identify post-discharge stroke patients’ information needs to propose
appropriate eHealth services. The participants in this study were a number of post-discharge
younger (< 65 years) and older (>= 65) stroke patients recruited from the patient association
in Stockholm.

Since the stroke patients in this study suffered from milder disabilities and were able to
handle computers, they might not be representative of many stroke patients. This study had to
deal with an additional weakness which was the low number of the participants in the focus
groups. Since these participants received care and rehabilitation within the same County
Council, namely Stockholm, the transferability of the results regarding participants’
experiences and the potential eHealth services might be limited. Another weakness of this
study was that none of the participants had any experience of rehabilitation planning. It is a
challenge to recruit patients who are in a middle of a course of events such as stroke
occurrence. In addition, there might be changes in care organizations, available assistive tools
and efforts for including patients and changes in the care and rehabilitation processes of
patients once the patients are able to participate in a study. Therefore it is essential to also
explore the context of patient care and other stakeholder perspectives, as was e.g. done in
study 1.

6.1.1.3 Study Il

This study aimed to explore the opportunities and limitations of accessing and interacting
with necessary health information through the Swedish national HIE platform. Ideally, study
111 would have included a real integration of the care and rehabilitation plan with the national
HIE platform, but this was not feasible within the scope of this thesis. As the national HIE
platform introduces major changes in the eHealth landscape in Sweden, and few academic
studies have been performed to explore this, we considered it an important topic to still
include. Therefore, a method using realistic scenarios based on the results of study I and Il
was constructed to enable a first evaluation of the national HIE platform. The likelihood is
high that other challenges would be identified if a real integration and data access were
implemented, but we consider this an important step in analyzing the emerging Swedish
eHealth context.

In addition, we chose not to study a real patient case and real health information in the
patient’s EHR due to ethical issues. An issue that can be anticipated is that even if data are
made available through the national HIE platform, poor quality of data in the source systems
may make the data less useful to the patient than expected. Further studies of the impact of
the national HIE platform would therefore be required to provide a richer picture of the
effects it will have on patient empowerment and involvement.
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6.1.1.4 Study IV

This study explored the user satisfaction and effectiveness of the care and rehabilitation
planning tool through usability tests.

This study had to deal with some limitations. A weakness of the study was the low number of
participants. Approximately twenty post-discharge stroke patients suffering from aphasia
were informed about the study. However, only nine patients fulfilled the inclusion criteria due
to their severe physical disabilities, their communication difficulties, and understanding the
study.

Another weakness of this study was the moderator’s bias that might occur during the tests as
performing usability tests with patients suffering from aphasia was challenging and required
sufficient skills and knowledge about how this group of patients receive and interpret
information.

Another limitation in this study was the test setting. Since some participants were not able to
visit Karolinska Institutet where the main testing environment had been prepared, the tests
were performed in two different places. However, except location, the tests were performed
under the same circumstances for all patients.

6.2 Discussion of main findings

The research presented in this study is of a rather practical nature, focusing on the design and
evaluation of an eHealth tool for post-discharge stroke patients. In this discussion, focus is on
placing these results in a broader context to consider the main contributions of this research.

6.2.1 Designing eHealth to support patient-centered care

As mentioned in the introduction of this thesis, patient-centered care is about providing
patients with necessary information and engaging them in the decision making process
throughout their patient journey. Giving patients access to their health information and
involving them throughout their care and rehabilitation processes has the potential to
empower patients and facilitate self-management. Empowering patients and supporting self-
management is of great importance for chronically ill patients who suffer from a chronic
disease for a long time and require care from different care providers. Using ICT in
healthcare and designing appropriate eHealth services can be a potential solution for
empowering patients and supporting them throughout their journey. However, digitalization
of healthcare can also result in an increased digital divide [101, 102]. When a certain group of
patients, in this case, chronically ill patients suffering from different disabilities are excluded
from the design and evaluation of eHealth services there is a very real risk that they will not
be able to utilize the resulting tools. Patients’ information needs the severity of the disease
and, their disabilities need to be taken into consideration in the design of eHealth services for
patients. It is therefore crucial to involve all kinds of patients in the design and evaluation of
eHealth to be able to develop services which are based on each specific patient group’s needs.
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Increasing patient participation in care processes has long been in focus of studies nationally
and internationally. A study on patient participation in Sweden has shown that patients
experience involvement when they are e.g. engaged in a decision making process that occurs
based on their knowledge and needs and when they receive necessary information about their
needs [103]. However, chronically ill patients and particularly stroke patients suffer from
unmet information needs and also a lack of access to necessary health information. Several
previous studies have also focused on stroke patients’ unmet information needs [104, 105]
and the results from our research confirm their findings. Despite the fact that Wiles et al. in
1998 [106] divided necessary information to stroke patients into different categories, namely
clinical, practical information, and information on continuing care and resources in
community, there is still a lack of appropriate HISs and eHealth services to provide patients
with this information.

Hoffmann et al. designed a computer system to improve information provision customized
according to patients’ information needs and to facilitate collaboration between stroke
patients and care professionals [107]. In our research post-discharge stroke patients’
information needs were identified and appropriate eHealth services were suggested by
researchers and discussed with the patients.

The results from our research also confirm the finding from previous studies regarding
patients’ access to their EHRs [78, 79, 108, 109], care professionals’ experiences about
giving patients online access to their health information [110] and the effects of providing
online access to patients [111]. These studies and our research showed that despite some
concerns by care professionals and limitations in accessing health information online, patients
and care professionals are positive towards this reform.

6.2.2 Designing eHealth to support collaboration

The primary aim of the care and rehabilitation planning tool was to support post-discharge
stroke patients throughout their care and rehabilitation processes by providing them with
necessary information and support for self-management. However, it was also intended as a
collaborative tool between patients and different care professionals. The data collected from
interviews in study I indicated that there was limited support for providing information to the
patients and their next-of-kin and an improvement was needed. We believe that a two-way
information exchange would improve collaboration between patients and different care
professionals. Despite the challenges and limitations of accessing and sharing health
information identified in study 111, the results from evaluating the tool using UTAUT
indicated that healthcare professionals perceived the tool as a useful support of the patient’s
own activation, as well as cooperation within the team (including patients and next-of-kin)
through patients reporting and sharing the performed activities and reflecting on their
outcome. In addition, the care professionals in this study believed that the tool could support
collaboration between the team and other actors e.g. in home care through having access to an
overview of information about e.g. a patient’s assistive tools and appointments with different
care professionals.
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6.2.3 Patient participation in eHealth design and evaluation

To design appropriate eHealth services which meet patients’ needs and support them
throughout their journey, patients need to be involved in the design and evaluation processes
of these services. A strength with this research has, therefore, been the engagement of post-
discharge stroke patients in the design and evaluation of an electronic tool which aims to
support them throughout their journey, providing them with necessary information and giving
them opportunity to plan their activities and improve their collaboration with different care
professionals. An additional strength with this research is using eHealth to empower a patient
group who is in great need of supporting tools for improving their self-management. This
research provides a deep understanding of the information needs of this patient group
throughout their care and rehabilitation processes. Involving post-discharge stroke patients
suffering from aphasia in the evaluation process of the care and rehabilitation planning tool
provided us with unique information about this group’s needs concerning design of eHealth
interventions. It is essential to involve chronically ill patients in the design and evaluation
processes of eHealth services as these patients are of great need of having appropriate
eHealth services to feel empowered and confident throughout their journey.

6.2.4 Infrastructure to support empowering and collaborative eHealth

Giving patients online access to their health information would not be possible without an
infrastructure for information exchange between different eHealth services and different
EHRs and other HISs. Patients have different information needs throughout their care and
rehabilitation processes. Information is created and stored in different source systems during
different events and phases of patients’ journeys. Therefore, having access to a national HIE
platform which facilitates the information exchange between different HISs and eHealth
services is of great importance. The results of exploring the national HIE platform from a
patient perspective presented in this thesis are however only a first step in evaluating the
impact of this new infrastructure. Further evaluations with real integrations, real data and real
users, both patients and healthcare professionals, are needed to fully describe and analyze
both challenges and opportunities that the national HIE platform introduces. From an
international perspective, the focus on the Swedish context may appear quite limited.
However, the identified challenges in supporting collaborative eHealth through a large-scale
infrastructure for interoperability can be generalized beyond the Swedish case.

6.2.5 Generalizations and transferability of the results

Generalizability [88] and transferability of results are discussed as problematic in case studies
and other forms of qualitative research [86]. This also applies to research with a design
strategy, where researchers are often faced with questions of how their project is different
from any other development project. It is therefore essential in this type of research, to
provide detailed descriptions of contexts, participants and artefacts; so that the results can be
understood by the audience and their potential transferability to other contexts can be
assessed. This has been an aim throughout all the studies in this thesis.
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The overall results from this research can be transferred to similar contexts where care and
rehabilitation processes are similar. The results may, however, not be representative in all
settings and for all patient groups as the tool is designed only based on the care and
rehabilitation processes for post-discharge stroke patients in Stockholm County Council and
is based on their needs. Therefore, in order to transfer parts of the results to other contexts, it
is essential to also understand those contexts fully to be able to determine how similar they
are. Does another patient group experience similar needs? Are the structures for collaboration
and interaction similar?

From a methodological perspective, the concept of designing such a care plan based on the
patients’ needs could be used for other patient groups who require having access to
prospective overviews of what is planned in their care process in the future.

The methods used in this study for involving patients as well as for identifying the patients
information needs could be used for other chronically ill patients who require care from
different care providers and experience similar situations throughout their care processes.
Patient experiences and patient journey mappings in the design of eHealth services for stroke
patients could be used for design of eHealth for other patient groups who suffer from a
chronic condition for a long time.

6.3 Future work

Future research may further explore problems regarding involvement of patients in the design
and evaluation of eHealth associated with severe disease. In addition, further evaluation of
the care and rehabilitation plan is needed to study the effectiveness and user satisfaction of
the tool after a period of use by patients. There is also a need of continued research regarding
using patient experiences and patient journey mapping in the design of eHealth for other
groups of patients than stroke patients. Further studies of how the national HIE platform can
support the implementation and use of collaborative and empowering eHealth are needed.
Here, the results from study Il provide a starting point, from both a methodological
perspective, and as a first description of the national HIE platform and the challenges and
opportunities it provides.
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7 CONCLUSIONS

An in-depth understanding of the care and rehabilitation processes in post-discharge stroke
care was gained through this research project. Collaborative interaction points between
patients, their next-of-kin and different care professionals involved in post-discharge stroke
care were identified. Based on the patients disabilities and risk factors patient involvement
varied significantly. Patients’ activity levels at interaction points may affect the design of
eHealth services. A supportive tool for patients with low participation might focus on
supporting patients’ next-of-kin or home care professionals in their interaction with different
care professionals while a supportive tool used by patients with higher activity levels should
mainly focus on supporting the patient in coordinating his/her care.

To provide eHealth services which meet patients’ needs, it is crucial to involve patients.
Excluding e.g. elderly patients who suffer from cognitive and physical disabilities in the
design and evaluation of eHealth can be detrimental to their opportunities to use digital tools
for empowerment and inclusion in the future. Involving different patient groups, especially
those who require care from different care providers due to their different disabilities and
health problems, can on the other hand improve the design of eHealth for these groups of
patients who might be in a great need of appropriate eHealth for the management of their
disease, thereby potentially reducing the digital divide. Use of different data collection
methods and techniques and patient journey mapping which has not been used often in
eHealth studies can provide us with a deep understanding of patients’ experiences and their
needs throughout their care and rehabilitation processes.

Despite the fact that several standards have been developed to improve interoperability in
eHealth, there are still challenges and limitations with information exchange between
different HISs and eHealth services. The Swedish national HIE platform provides
opportunities for information exchange, however needs to be further evaluated from a patient
perspective to determine how it can support and impact on patient empowerment and
collaboration in care. As this is an area rapidly evolving and of high priority in Sweden today,
the results presented in this thesis will provide important input to future research,
development and policy in this field.

42



8 ACKNOWLEDGEMENTS

| owe my deepest gratitude to many people for their support, motivation, and guidance during
this journey.

My supervisors and mentor:

Maria Hagglund, my main supervisor. Thank you for being such a wonderful supervisor.
Getting the chance to work with you during all these years has been a blessing. | appreciate
your trust and confidence in me. Thank you for always being there for me, and comforting
me with a smile whenever | needed your support. Thank you for being such a fabulous role
model for me, both in my professional and personal life.

Sabine Koch, director of the Health Informatics Centre (HIC) and my co-supervisor. | am
grateful for having you as my co-supervisor in my PhD journey. Thank you for being a
supportive and thoughtful person. I learned a lot from you and | really appreciate every
minute | spend of my time at HIC. Thank you for giving me the opportunity to follow my
dreams and do research together with you and other wonderful colleagues at HIC.

Ingvar Krakau, my co-supervisor. You provided me with a broad perspective of my research
and supported me throughout my PhD. We had great discussions about my papers and
different ongoing projects related to my work. Thank you for providing me with thorough
feedback and for being so involved and caring.

Vivian Vimarlund, my mentor. You taught me how to be a strong and self-confident
researcher. You have been a source of deep inspiration for me. Thank you for being
supportive and caring throughout my journey.

All collaborators and supporters who contributed to my thesis research:

My sincere thanks also go to all supporters and participants in this research, patients and their
next-of-kin, patient organizations (stroke organization in Stockholm, aphasia organization in
Stockholm), stroke coordinators in Stockholm, care professionals in neurology teams and in
primary care centers in Stockholm County Council, and key stakeholders and medical experts
who provided us with valuable information about different parts of this research.

Thanks especially to Sara Lyckstedt and Yamrot Woldemariam for helping me with the
second study in this thesis. Thank you Sebastian Stocker for your valuable support with
developing the prototype.

My colleagues at HIC

I would like to express my sincere gratitude to my former and current colleagues at HIC for
supporting me spiritually throughout my doctoral studies. Thank you: Aboozar Eghdam,
Anisia Fotiadou, Anja Perlich, Anna Wikstrom, Eva MacDonald, lago Corbal, Jeremiah
Scholl, Johanna Forsman, Marie Lind, Nadim Anani, Peter Bolin, Sara Riggare, Sherry

43



Fahimi, Stefano Bonacina, and Therese Scott Duncan. Thank you for always cheering me up
with laughter, birthday surprises and lots of hugs.

My colleagues at LIME and KI:

I also sincerely want to thank all my colleagues at LIME and KI for their support and
interesting discussions throughout my PhD journey.

My dear friends:

I would like to express my deepest appreciation to my friends. Thank you for wonderful
friendship through all these years. Thank you for being there for me when | needed you most.

My wonderful family:

A special thanks to my family; my parents, siblings and my two daughters Natalie and
Denise. There are no words to express how | feel about you and how grateful | am for having
you in my life. Thank you for making me smile during hard times and for inspiring me all the
time. Without you, I wouldn’t be where I am today.

44



9 REFERENCES

1.

10.

11.

12.

13.

Little P, Everitt H, Williamson I, Warner G, Moore M, Gould C, et al. Preferences of
patients for patient centred approach to consultation in primary care: observational
study. British Medical Journal. 2001;322(7284):468.

Kennedy . Patients are experts in their own field. The interests of patients and
healthcare professionals are intertwined. British Medical Journal
2003;326(7402):1276-7.

Kitson A, Marshall A, Bassett K, Zeitz K. What are the core elements of patient-
centred care? A narrative review and synthesis of the literature from health policy,
medicine and nursing. Journal of Advanced Nursing. 2013;69(1):4-15.

Stewart M. Towards a global definition of patient centred care. The patient should be
the judge of patient centred care. British Medical Journal. 2001;322:444.

Jennings BM, Heiner SL, Loan LA, Hemman EA, Swanson KM. What really matters
to healthcare consumers. Journal of Nursing Administration. 2005;35(4):173-80.

Wanzer MB, Booth-Butterfield M, Gruber K. Perceptions of health care providers'
communication: relationships between patient-centered communication and
satisfaction. Health Communication. 2004;16(3):363-83.

Wensing M, Jung HP, Mainz J, Olesen F, Grol R. A systematic review of the literature
on patient priorities for general practice care. Part 1: Description of the research
domain. Social Science & Medicine. 1998;47(10):1573-88.

Baker A. Crossing the quality chasm: a new health system for the 21st century. British
Medical Journal. 2001; 323:1192.

Barry MJ, Edgman-Levitan S. Shared decision making—the pinnacle of patient-
centered care. New England Journal of Medicine. 2012;366(9):780-1.

Pelzang R. Time to learn: understanding patient-centred care. British Journal of
Nursing. 2010;19(14):912-7.

Weston WW. Informed and shared decision-making: the crux of patient-centred care.
Canadian Medical Association Journal. 2001;165(4):438-9.

Tuckett D, Boulton M, Olson C, Williams A. Meetings Between Experts: An Approach
to Sharing Ideas in Medical Consultations. London: Tavistock Publications; 1985.

Charles C, Gafni A, Whelan T. Shared decision-making in the medical encounter: what
does it mean? (or it takes at least two to tango). Social Science Medicine.
1997;44(5):681-92.

45



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

46

Robinson JH, Callister LC, Berry JA, Dearing KA. Patient-centered care and
adherence: definitions and applications to improve outcomes. Jornal of the American
Academy Nurse Practitioners. 2008;20(12):600-7.

Stewart M, Brown JB, Boon H, Galajda J, Meredith L, Sangster M. Evidence on
patient-doctor communication. Cancer. 1999;3(1):25-30.

Di Blasi Z, Harkness E, Ernst E, Georgiou A, Kleijnen J. Influence of context effects
on health outcomes: a systematic review. The Lancet. 2001;357(9258):757-62.

Bastiaens H, Van Royen P, Pavlic DR, Raposo V, Baker R. Older people's preferences
for involvement in their own care: a qualitative study in primary health care in 11
European countries. Patient Education and Counseling. 2007;68(1):33-42.

Gibson CH. A concept analysis of empowerment. Journal of Advanced Nursing.
1991;16(3):354-61.

Alsop R, Bertelsen MF, Holland J. Empowerment in practice: From analysis to
implementation: World Bank Publications; 2006.

Bravo P, Edwards A, Barr PJ, Scholl I, Elwyn G, McAllister M. Conceptualising
patient empowerment: a mixed methods study. BMC Health Services Research.
2015;15(1):1.

Clark NM, Becker MH, Janz NK, Lorig K, Rakowski W, Anderson L. Self-
management of chronic disease by older adults a review and questions for research.
Journal of Aging and Health. 1991;3(1):3-27.

Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J. Self-management approaches
for people with chronic conditions: a review. Patient Education and Counseling.
2002;48(2):177-87.

Richard AA, Shea K. Delineation of self-care and associated concepts. Journal of
Nursing Scholarship. 2011;43(3):255-64.

Wilkinson A, Whitehead L. Evolution of the concept of self-care and implications for
nurses: A literature review. International Journal of Nursing Studies. 2009;46(8):1143-
7.

Corbin JM, Strauss A. Unending work and care: Managing chronic illness at home.
Jossey-Bass; 1988.

Care plan. Medical Dictionary for the Health Professions and Nursing (2012). [cited
2016 August 14]; Available from: http://medical-
dictionary.thefreedictionary.com/care+plan



http://medical-dictionary.thefreedictionary.com/care+plan
http://medical-dictionary.thefreedictionary.com/care+plan

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Vardplan. The national board of health and welfare. [cited 2016 August 14]; Available
from: http://termbank.socialstyrelsen.se/showterm.php?fTid=439

Patientjournalens innehall och funktion. [cited 2016 August 14]; Available from:
http://www.vardhandboken.se/Texter/Dokumentation/Patientjournalens-innehall-och-
funktion/

Langhorne P, Bernhardt J, Kwakkel G. Stroke rehabilitation. The Lancet.
2011;377(9778):1693-702.

Thorsén A-M, Holmgvist LW, de Pedro-Cuesta J, von Koch L. A randomized
controlled trial of early supported discharge and continued rehabilitation at home after
stroke five-year follow-up of patient outcome. Stroke. 2005;36(2):297-303.

Riks-stroke- The Swedish stroke register. General information. [cited 2016 August 9];
Available from: http://www.riksstroke.org/general-information/

Warlow C, Van Gijn J, Dennis MS, Wardl. Stroke: practical management(3rd ed).
Oxford: Blackwell Publishing; 2008.

Heart Disease and Stroke Statistics—2016 Update: A Report From the American Heart
Association. Circulation. 2016 Jan 26;133(4):p e38—e360.

Goljar N, Burger H, Vidmar G, Marincek C, Krizaj J, Chatterji S, et al. Functioning and
disability in stroke. Disability and Rehabilitation. 2010;32(sup1):S50-S8.

Di Carlo A. Human and economic burden of stroke. Age and Ageing. 2009;38(1):4-5.

Norrving B, Kissela B. The global burden of stroke and need for a continuum of care.
Neurology 2013;80(3 Supplement 2):S5-S12.

Lennon S, McKenna S, Jones F. Self-management programmes for people post stroke:
a systematic review. Clinical Rehabilitation. 2013;27(10):867-78.

Warner G, Packer T, Villeneuve M, Audulv A, Versnel J. A systematic review of the
effectiveness of stroke self-management programs for improving function and
participation outcomes: self-management programs for stroke survivors. Disability and
Rehabilitation. 2015;37(23):2141-63.

Paolucci S, Di Vita A, Massicci R, Traballesi M, Bureca I, Matano A, et al. Impact of
participation on rehabilitation results: a multivariate study. European Journal of
Physical and Rehabilitation Medicine. 2012;48(3):455-66.

Sugavanam T, Mead G, Bulley C, Donaghy M, van Wijck F. The effects and
experiences of goal setting in stroke rehabilitation — a systematic review. Disability and
Rehabilitation. 2013;35(3):177-90.

47


http://termbank.socialstyrelsen.se/showterm.php?fTid=439
http://www.vardhandboken.se/Texter/Dokumentation/Patientjournalens-innehall-och-funktion/
http://www.vardhandboken.se/Texter/Dokumentation/Patientjournalens-innehall-och-funktion/
http://www.riksstroke.org/general-information/

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

5l

52.

53.

48

Hurn J, Kneebone I, Cropley M. Goal setting as an outcome measure: a systematic
review. Clinical rehabilitation. 2006;20(9):756-72.

Aphasia association in Sweden. [cited 2016 Sep 4]; Available from:
http://www.afasi.se/om-afasi/

Pedersen P, Vinter K, Olsen TS. Aphasia after stroke: type, severity and prognosis.
Cerebrovascular Diseases. 2003;17(1):35-43.

Pedersen PM, Stig Jargensen H, Nakayama H, Raaschou HO, Olsen TS. Aphasia in
acute stroke: incidence, determinants, and recovery. Annals of Neurology.
1995;38(4):659-66.

llioudi S, Lazakidou A, Tsironi M. Information and communication technologies for
better patient self-management and self-efficacy. International journal of electronic
healthcare. 2010;5(4):327-39.

Stellefson M, Chaney B, Barry AE, Chavarria E, Tennant B, Walsh-Childers K, et al.
Web 2.0 chronic disease self-management for older adults: a systematic review.
Journal of medical Internet research. 2013;15(2):e35.

Alvarez RC. The promise of e-Health - a Canadian perspective. eHealth International,
The Journal of Applied Health Technology. 2002;1(1):4.

Eysenbach G. What is e-health? Journal of medical Internet research. 2001;3(2):e20.

Oh H, Rizo C, Enkin M, Jadad A. What is eHealth (3): a systematic review of
published definitions. Journal of medical Internet research. 2005;7(1):el.

EHEALTH. [cited 2016 August 7]; Available from:
http://ec.europa.eu/health/ehealth/policy/index en.htm

National eHealth- the strategy for accessible and secure informaiton in health and social
care 2010. [cited 2016 Sep 19]; Available from:
http://www.regeringen.se/contentassets/632b4d05795549bc98a45cc5321db1c8/nationa
I-ehealth---the-strategy-for-accessible-and-secure-information-in-health-and-social-
care-s2011.023

Koch S, Hasvold T, Kushniruk A, Marcelo A, Tchuitcheu G. eHealth—nurturing patient
empowerment? State of the art and reflections from four continents. Panel discussion
Cape Town: South-Africa Medinfo. 2010.

Rowley J. An analysis of the e-service literature: towards a research agenda. Internet
research. 2006;16(3):339-59.


http://www.afasi.se/om-afasi/
http://ec.europa.eu/health/ehealth/policy/index_en.htm
http://www.regeringen.se/contentassets/632b4d05795549bc98a45cc5321db1c8/national-ehealth---the-strategy-for-accessible-and-secure-information-in-health-and-social-care-s2011.023
http://www.regeringen.se/contentassets/632b4d05795549bc98a45cc5321db1c8/national-ehealth---the-strategy-for-accessible-and-secure-information-in-health-and-social-care-s2011.023
http://www.regeringen.se/contentassets/632b4d05795549bc98a45cc5321db1c8/national-ehealth---the-strategy-for-accessible-and-secure-information-in-health-and-social-care-s2011.023

o4.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Glueckauf RL, Lustria M. E-health self-care interventions for persons with chronic
ilinesses: Review and future directions. Health communication in the new media
landscape. 2008 Oct 20:151.

Berg M. Patient care information systems and health care work: a sociotechnical
approach. International Journal of Medical Informatics. 1999;55(2):87-101.

Patel V, Kushniruk A. Human computer interaction in health care. Handbook of
medical informatics. 1997:473-93.

Tang PC, Patel VL. Major issues in user interface design for health professional
workstations: summary and recommendations. International journal of bio-medical
computing. 1994;34(1):139-48.

Scandurra I, Hagglund M, Persson A, Ahlfeldt RM. Disturbing or Facilitating?-On the
Usability of Swedish eHealth Systems 2013. Studies in Health Technology and
Informatics. 2014; 205:221-5.

Norman DA, Draper SW. User Centered System Design: New Perspectives on Human-
computer Interaction. 1 ed. New Jersey: Hillsdale; 1986.

International Organization for Standardization. 1ISO 9241-210 Ergonomics of human-
system interaction - Part 210. Human-centred design for interactive systems. 2010.

Gulliksen J, Goéransson B, Boivie I, Blomkvist S, Persson J, Cajander A. Key principles
for user-centred systems design. Behaviour and Information Technology.
2003;22(6):397-409.

Richardson A. Using customer journey maps to improve customer experience. Harvard
Business Review. 2010;15.

Stickdorn M, Schneider J. This is service design thinking: Basics, tools, cases.
Amsterdam: BIS publishers; 2012.

Trebble TM, Hansi N, Hydes T, Smith MA, Baker M. Process mapping the patient
journey through health care: an introduction. British Medical Journal.
2010;341(7769):394-7.

Manchaiah VK, Stephens D, Meredith R. The patient journey of adults with hearing
impairment: the patients’ views. Clinical Otolaryngology. 2011;36(3):227-34.

Black AD, Car J, Pagliari C, Anandan C, Cresswell K, Bokun T, et al. The impact of
eHealth on the quality and safety of health care: a systematic overview. PLoS Medicine.
2011;8(1):1000387.

Ammenwerth E, Shaw N. Bad health informatics can kill--is evaluation the answer?
Methods of Information in Medicine. 2005;44:1-3.

49



68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

50

Han YY, Carcillo JA, Venkataraman ST, Clark RS, Watson RS, Nguyen TC, et al.
Unexpected increased mortality after implementation of a commercially sold
computerized physician order entry system. Pediatrics. 2005;116(6):1506-12.

Gustafson DH, Wyatt JC. Evaluation of ehealth systems and services. British Medical
Journal. 2004;328(7449):1150.

Ammenwerth E, Brender J, Nykanen P, Prokosch H-U, Rigby M, Talmon J. Visions
and strategies to improve evaluation of health information systems: Reflections and
lessons based on the HIS-EVAL workshop in Innsbruck. International Journal of
Medical Informatics. 2004;73(6):479-91.

Evidence-Based Health Informatics. Ammenwerth E, Rigby M, editors. Amsterdam:
10S Press BV 2016.

Storande eller stodjande? Om eHalsosystemens anvéndbarhet 2013 [In Swedish ].
Available from: http://www.storandeellerstodjande.se/

Health Level Seven International. [cited 2016 Sep 4]; Available from:
http://www.hl7.org/index.cfm

openEHR An open domain-driven platform for developing flexible eHealth systems.
The openEHR foundation. [cited 2016 Sep 4]; Available from: www.openehr.org

ISO/EN 13606-1. Health informatics - Electronic Health Record Communication - part
1;2008. Report No.: 1ISO 13606-1:2008(E).

Davoody N, Koch S, Krakau I, Hagglund M. Post-discharge stroke patients’
information needs as input to proposing patient-centred eHealth services. BMC Medical
Informatics and Decision Making. 2016;16(1):1.

Samoocha D, Bruinvels DJ, Elbers NA, Anema JR, van der Beek AJ. Effectiveness of
web-based interventions on patient empowerment: a systematic review and meta-
analysis. Journal of medical Internet research. 2010;12(2):e23.

Leveille SG, Walker J, Ralston JD, Ross SE, ElImore JG, Delbanco T. Evaluating the
impact of patients' online access to doctors' visit notes: designing and executing the
OpenNotes project. BMC Medical Informatics and Decision Making. 2012;12(1):1.

Lyttkens L. SUSTAINS Intermediate trial evaluation. Project site:
http://www.sustainsproject.eu/
http://www.sustainsproject.eu/sustainsproject/attachment/d61v1 [cited 2016 September
1]. Uppsala2014 Jan 14. Report No.: D6.1 v1.1.

LyckstedtVis S. Anvandarcentrerad utveckling- Design av rehabiliteringshjalpmedel
for strokepatienter. [Use-centered development-Design of rehabilitation devices for
stroke patients]. Master thesis 2013. [In Swedish].


http://www.storandeellerstodjande.se/
http://www.hl7.org/index.cfm
http://www.openehr.org/
http://www.sustainsproject.eu/
http://www.sustainsproject.eu/sustainsproject/attachment/d61v1

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Stocker S. Design and implementation of a web application for rehabilitation planning
for stroke patients with milder disabilities. Master Thesis 2015.

Davoody N, Hagglund M. Care Professionals' Perceived Usefulness of eHealth for
Post-Discharge Stroke Patients. Studies in Health Technology and Informatics.
2016;228:5809.

Oates BJ. Researching information systems and computing: Sage; 2005.

Johannesson P, Perjons E. A design science primer. CreateSpace Independent
Publishing Platform; 2012.

Rubin J, Chisnell D. Handbook of usability testing: how to plan, design and conduct
effective tests: John Wiley & Sons; 2008.

Denscombe M. The Good Research Guide- For small-scale social research projects. 4th
ed: Open University Press; 2010.

VanderStoep SW, Johnson DD. Research methods for everyday life: Blending
qualitative and quantitative approaches. John Wiley & Sons; 2008.

Layman E, Watzlaf V, Brown CA, Eberhardt J, Ford EW, Garvin JH, et al. Health
informatics research methods: Principles and practice. Layman E, Watzlaf V, editors.
Chicago 2009.

Graneheim UH, Lundman B. Qualitative content analysis in nursing research: concepts,
procedures and measures to achieve trustworthiness. Nurse education today.
2004;24(2):105-12.

Hégglund M, Scandurra I, Koch S. Studying intersection points — an analysis of
information needs for shared homecare of elderly patients. Journal on Information
Technology in Healthcare. 2009;7(1):1-20.

Kirkevold M. The unfolding illness trajectory of stroke. Disability and Rehabilitation.
2002;24(17):887-98.

Corbin JM. The Corbin and Strauss Chronic Illness Trajectory model: an update.
Scholarly inquiry for nursing practice. 1998.

Pruitt J, Adlin T. The persona lifecycle: keeping people in mind throughout product
design. Morgan Kaufmann; 2010.

LeRouge C, Ma J, Sneha S, Tolle K. User profiles and personas in the design and
development of consumer health technologies. International Journal of Medical
Informatics. 2013;82(11):e251-e68.

51



95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

52

Woldemariam Y. Exploring of stroke survivors’ information needs for an Information
and Communication Technology based home stroke rehabilitation plan to facilitate
self-care. Master thesis 2013.

Barbour R. Doing focus groups. Sage; 2008.

CamStudio. Free Streaming Video Software. [cited 2016 August 13]; Available from:
http://camstudio.org/

Yin RK. Case study research: Design and methods. Sage publications; 2013.

1177 HealthCare Guide in Sweden. [cited 2016 Sep 9]; Available from:
http://www.1177.se/Stockholm/

Hégglund M, Henkel M, Zdravkovic J, Johannesson P, Bolin P, Rising 1, et al.
Slutrapport VIP-PA projektet (Visualisering av patientcentrerade process- och
affarsmodeller inom vard och omsorg) [Final report of the VIP-PA project
(Visualization of patient centered process and business models in health care)]. Report
2010 [In Swedish].

Showell C, Turner P. The PLU problem: are we designing personal ehealth for people
like us? Studies in Health Technology and Informatics. 2013;183:276-80.

Kelly H, Kennedy F, Britton H, McGuire G, Law J. Narrowing the “digital divide”—
facilitating access to computer technology to enhance the lives of those with aphasia: a
feasibility study. Aphasiology. 2016;30(2-3):133-63.

Eldh AC, Ekman I, Ehnfors M. Conditions for patient participation and non-
participation in health care. Nursing ethics. 2006;13(5):503-14.

O'Mahony PG, Rodgers H, Thomson RG, Dobson R, James OF. Satisfaction with
information and advice received by stroke patients. Clinical rehabilitation.
1997;11(1):68-72.

Duxbury S, DePaul V, Alderson M, Moreland J, Wilkins S. Individuals with stroke
reporting unmet need for occupational therapy following discharge from hospital.
Occupational Therapy in Health Care. 2012;26(1):16-32.

Wiles R, Pain H, Buckland S, McLellan L. Providing appropriate information to
patients and carers following a stroke. Journal of Advanced Nursing. 1998;28(4):794-
801.

Hoffmann T, Russell T, McKenna K. Producing computer-generated tailored written
information for stroke patients and their carers: system development and preliminary
evaluation. International Journal of Medical Informatics. 2004;73(11):751-8.


http://camstudio.org/
http://www.1177.se/Stockholm/

108.

109.

110.

111.

Scandurra I, Jansson A, Forsberg-Fransson ML, Alander T. Is “patient's online access
to health records’a good reform?—opinions from Swedish healthcare professionals
differ. Procedia Computer Science. 2015;64:964-8.

Delbanco T, Walker J, Bell SK, Darer JD, EImore JG, Farag N, et al. Inviting patients
to read their doctors' notes: a quasi-experimental study and a look ahead. Annals of
Internal Medicine. 2012;157(7):461-70.

Alander T, Scandurra 1. Experiences of healthcare professionals to the introduction in
Sweden of a public eHealth service: patients’ online access to their electronic health
records. Studies in Health Technology and Informatics. 2015;216:153-7.

de Lusignan S, Mold F, Sheikh A, Majeed A, Wyatt JC, Quinn T, et al. Patients’ online
access to their electronic health records and linked online services: a systematic
interpretative review. BMJ open. 2014;4(9):e006021.

53



10 APPENDIX STUDY I

The overview page of the first version of the electronic care and rehabilitation planning tool
[in Swedish]. The figure is retrieved from [80].
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