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Chapter 1. 

Introduction
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Prevention and self-management of coronary heart disease

Prevention and management of chronic diseases, like coronary heart disease (CHD), is of 

major importance in current healthcare practice, in order to reduce the impact of these 

diseases on individual and societal levels. Cardiovascular diseases, such as CHD, are the 

main cause of death in Europe, with around 4.1 million deaths per year [1], and they were 

accountable for 29% of the total number of deaths in the Netherlands in 2010 [2]. CHD 

is a chronic, progressive disease that is usually caused by atherosclerosis. Various factors, 

modifiable and non-modifiable, increase the risk of CHD. Higher age, male gender, Asian 

or African ethnicity and a family history of CHD are the non-modifiable risk factors; 

hypercholesterolemia, hypertension, diabetes, tobacco use, an unhealthy diet, insufficient 

physical activities, an intake of more than 1 or 2 alcoholic drinks a day, overweight, obesity 

and stress are the modifiable risk factors. Because a considerable number of these risk factors 

concern health behavioural patterns, a comprehensive focus on changing these patterns, 

plus medicines like aspirin, can gain profound benefits [3]. This approach to prevention 

might, according to Yusuf et al., prevent as much as two-thirds of heart disease incidence [4].

Self-management has been suggested to be one of the means to bridge the current gap 

between patients’ care needs, and the capacity of health and social care services to meet 

those needs [5]. In this thesis, we adopt Barlow’s [6] definition of self-management: 

Self-management is the individual’s ability to manage a disease’s symptoms, 

its medical treatment, and its physical and psychological consequences and 

to pursue lifestyle changes necessary for living with a chronic condition. 

The growing attention for self-management is motivated by the fact that patients play an 

important role in the prevention and management of CHD. Health professionals can support 

patients in establishing changes in their behaviour, educate them, prescribe important 

medication therapies (e.g. aspirin) and do regular checkups to monitor therapies and disease 

progression. Patients, however, make many daily decisions concerning their health such as 

in their nutrition, smoking and exercise habits, and in the implementation of prescribed 

medication therapies. Overall, the main goals of CHD self-management are to reduce 

modifiable risk factors, safeguard medication adherence, monitor disease parameters (e.g. 

blood pressure) and to manage emotional responses [7,8]. A major part of the work to 

prevent disease progression is thus potentially performed by patients themselves, at home 

[9]. 

Patient support in prevention and self-management of CHD

Interventions to support patients in self-management generally aim to educate patients 

to actively participate in disease management [10]; pivotal objective in this process is to 

prevent diseases or disease progression. Many interventions have been developed and it 

has been postulated that they can have a beneficial effect on patients’ well-being, symptom 
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management, self-efficacy, level of knowledge and adoption of self-management behaviours 

[5]. 

E-health is seen as a crucial component in supporting patients in the prevention 

and management of their chronic diseases, because information technology provides the 

opportunity to reach large groups of patients and on a continuous basis [11,12], to gain access 

at all times [12] and to tailor information specific to the individual or groups of individuals 

[11]. In this thesis we use the following definition of eHealth, after Eysenbach [13]: 

eHealth is situated at 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.

Many eHealth applications are available that aim at preventing and self-managing chronic 

diseases. Present eHealth systems for primary prevention of chronic illnesses (i.e. to prevent 

healthy individuals from becoming ill) focus for example on the screening of individuals’ risk 

factors for chronic diseases and on the provision of tailored health behaviour advice based 

on the assessment. These kinds of applications are called health risk assessments (HRAs) 

with feedback and they are commonly used instruments for workplace health promotion 

[14]. One of these systems, the Prevention Compass (in Dutch ‘Preventiekompas’), was 

developed in the Netherlands and is used for corporate health management at various Dutch 

companies. The Prevention Compass assesses an individual’s risk for a broad set of common 

chronic diseases; an individual’s risk of cardiovascular incidents is an important component 

of this assessment. This HRA refers individuals with high risks to healthcare providers and 

provides tailored health recommendations to others. Preliminary evaluations of this HRA 

have shown promising results; these studies have shown to reduce cardiovascular risk in 

high and low risk populations and to increase self-reported total physical activity levels [15]. 

Current systems for secondary prevention of chronic diseases (i.e. secondary prevention 

aims to prevent recurrences or exacerbations of the disease) mainly focus on supporting 

patients in self-management of their disease. A systematic review by Eland-de Kok et al. 

reviewed the effects of eHealth interventions that include self-monitoring and treatment 

instructions, self-management training or provided information about diseases [16]. 

This review revealed that these interventions generally resulted in small to moderate 

improvements in clinical outcomes when they were offered to chronic patients instead of 

usual care. Similar results were reported for studies that offered interventions in addition to 

usual care [16]. 

However, the uptake and utilization of eHealth interventions is generally low. For 
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example, only 33.7% of the employees invited to participate in the Prevention Compass 

did so [17]. The same problems with the uptake of eHealth applications have been reported 

in other studies [e.g. 18,19]. It has been suggested that low utilization might be caused by 

insufficient adaptation of these applications to patients’ personal needs, social context and 

daily routines. Various researchers have postulated that patients may be more likely to 

adhere to health advice if their social context and life are taken into account [20-22]. For 

example, Jerant et al. found various barriers within the daily lives of patients that influence 

self-management uptake [23]. This explanation, as a cause for the low uptake and utilization 

of eHealth, fits with what Rogers [24] postulates in his theory on the diffusion of innovations. 

This theory says that the rate of diffusion of an innovation is related to a variety of factors, 

such as the degree to which an innovation is perceived as advantageous to potential adopters, 

and the degree to which it is consistent with potential adopters’ values, experiences, and 

needs. Although the merits of user involvement with respect to the development and 

evaluation of eHealth applications are not studied in detail, recent literature reviews have 

provided insights in the value of user-centred design concerning medical devices and 

interactive health technology. These reviews have revealed that the involvement of users in 

the development and evaluation of these technologies is associated with significant benefits 

such as improvement in the design, user interface, functionality, usability, and quality of 

these technologies [25]. However, the number of studies that involve users is still low [25] 

and those studies that did involve users mainly did so in design and testing activities [26]. 

In summary, although the potential of self-management from a public health perspective 

is clear, less knowledge is available about what the needs and preferences of CHD patients 

for support in self-management are. Therefore, this thesis focuses on patients’ experiences, 

needs and preferences for support in self-management. It explores what kind of support they 

need, perceived from their perspective, to change their behavioural patterns and to reduce 

their risk of CHD. This knowledge can then be used to inform the development of eHealth 

applications. 

Design methods

A patient-centred design process might contribute to the development of eHealth support that 

fit CHD patients’ needs. Nijland claims that to improve the uptake of eHealth applications, 

user-centred and participatory design methods should be incorporated, and the design 

process should start with an extensive needs analysis [27]. Although attention to user-

centred design (UCD) methods in the eHealth field is growing, it’s application, especially 

in the requirements phase of health informatics and technology development, remains low 

[27,28]. In other fields, such as product design and software engineering, methods have 

been developed and used extensively with the aim to involve users in all phases of the design 

process. Thus, further improvement of applications to support prevention and management 

of CHD might be achieved by applying design (research) methods from these fields. 

UCD is an umbrella term for design philosophies that emphasize the importance of 
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considering the user, rather than the technology or idea, as the centre point of the design 

process. In UCD, the needs, preferences and limitations of patients are given extensive 

attention at each stage of the design process. While most healthcare research employs 

objectivist, quantitative methods [29], UCD studies often adopt a subjectivist approach that 

centre around the judgments of users and stakeholders [29], and mainly rely on qualitative 

methods. 

A variety of UCD methods, tools and techniques have been developed to make users’ 

experiences, needs and preferences the centre of the development process. In this thesis, 

we explore the application of two UCD methods; generative techniques and personas. 

Generative techniques are exploratory qualitative research methods that are mostly used 

in the early stages of product development. They differ from traditionally used qualitative 

research techniques in that they can reveal tacit knowledge and latent needs [30]. Tacit 

knowledge is knowledge about those things and activities that people know how to do, but 

which they cannot express in words (e.g. habits, cycling) [31]. Latent needs are the needs 

that people do not yet recognize, but which they might have in the future (e.g. the need 

for a car when travel was still accomplished with actual horsepower) [32]. To reveal this 

kind of knowledge, participants complete a process in which they (1) are sensitized with 

small exercises performed at their homes so that they reflect on their behaviour, habits and 

experiences, and (2) make, present and discuss artifacts (e.g. collages or mind maps) in a 

group or individual session to express meaning about aspects of their life, expectations and 

dreams regarding the potential product. This guided process helps and tempts participants 

to reflect, observe and discuss specific aspects of their own experiences that might otherwise 

have been difficult to express [33]. 

Personas are concise vivid descriptions of fictitious characters that reflect real users and 

are developed from real user data. They represent the different types of individuals within 

a target population [34]. To design products that fit the experiences, needs and preferences 

of users, the designer should be familiar with these aspects of users, and with the context in 

which the proposed product is used. Also, the designer must empathize with the targeted 

users. Personas aid in communicating this kind of information to designers. 

Aims of the thesis

This thesis aims to gain an understanding of CHD patients’ needs and preferences for self-

management support through eHealth. Thus, the findings in this thesis serve to elaborate 

the design space for eHealth applications that aim to support patients in self-management. 

Specifically we aim: 

1. To assess patients’ experiences with self-management of CHD in general (Chapter 2), 

and with an eHealth application for the prevention and management of chronic diseases 

(Chapter 3).

2. To develop a technique to tailor educational health messages to preferences of CHD 
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patients (Chapters 5 & 6). 

3. To explore the merits of user-centred design methods to elicit patients’ needs and 

preferences in prevention and self-management of CHD (Chapters 2, 4, 5 & 6).

To answer these questions we explored patients’ needs and preferences for self-management 

support in various stages of CHD, evaluated a web-based HRA with tailored feedback with 

end users and designers, and we developed a persona-based method to match the design 

of educational health messages to patients’ preferences. To achieve this, various design 

methods were used. 

Outline of the thesis 

Chapter 2: A Qualitative Participatory Study to Identify Experiences of Coronary Heart 

Disease Patients to Support the Development of Online Self-management Services

Chapter 2 explores the experiences of patients in various stages of CHD, using generative 

techniques, to draw lessons for the development of self-management support for CHD 

patients. These experiences were studied to get a broad-based view of how patients’ disease 

intertwines with their daily lives, to understand moderating effects of daily life experiences on 

the utilization of web-based self-management services and preconditions for these services.

Chapter 3: Evaluation of End User Satisfaction Among Employees Participating in a Web-

based Health Risk Assessment With Tailored Feedback

The aim of Chapter 3 was to evaluate end user satisfaction with an existing commercial web-

based HRA with tailored feedback, using mixed (quantitative and qualitative) methods. 

Chapter 4: Evaluating a Web-based Health Risk Assessment with Tailored feedback: What 

Does an Expert Focus Group Yield Compared to a Web-based End User Survey?

Chapter 4 compares two different evaluation methods that are commonly used after the 

implementation of web-based health applications on aspects of user satisfaction and 

technology acceptance. It compares the issues with the HRA addressed by end users in 

Chapter 3, with those addressed by industrial design engineers in a focus group. The aim was 

to assess the yield of these two evaluation techniques when evaluating the same commercial, 

web-based HRA with tailored feedback. 

 

Chapter 5: An Online Survey to Study the Relationship between Patients’ Health Literacy 

and Coping Style and their Preferences for Self-management Related Information

Chapter 5 elaborates one of the needs patients expressed in Chapter 2, namely tailoring 

the design of educational health messages to patients’ preferences. It explores patients’ 

preferences for various message features and the relationship between these preferences and 

patients’ health literacy, monitor-blunter coping style, and other personal and disease-related 

characteristics, using a web-based survey. The relationship with patients’ health literacy and 
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monitor-blunter coping style was explored, because we presumed that, based on literature 

from the fields of psychology and health communication, these patient characteristics would 

influence their preferences for tailoring health education messages (as studied in Chapter 2). 

Chapter 6: Using Personas to Tailor Educational Messages to the Preferences of Coronary 

Heart Disease Patients

Chapter 6 describes the development and pilot validation of a method that uses personas 

to tailor messages to patients’ preferences for message features. The aim of this study was 

to develop personas that reflect patients’ preferences using a data-driven approach, and to 

use these personas to tailor messages to match the preferences of these developed personas. 

A pilot validation explored whether patients were able to choose between the developed 

personas, and whether tailored messages that fitted their preferences were evaluated better 

than those that did not fit their preferences. 

Chapter 7: Summary and Discussion

This chapter summarizes the main findings of this thesis and discusses its implications for 

further development of self-management support for CHD patients and future research.
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