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Chapter 7. 

Summary and Discussion    
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Principal findings

The aim of this thesis is to gain an understanding of coronary heart disease (CHD) patients’ 

needs and preferences for self-management support through eHealth. The findings in 

this thesis can be used to inform and improve the design of eHealth applications for these 

patients. 

To study patients’ needs and preferences we first focused on exploring patients’ disease 

and self-management experiences in various stages of CHD. This was done in Chapter 2, 

where we used generative techniques to understand the moderating effects of daily life 

experiences of CHD patients on the utilization of eHealth support and the preconditions for 

use. The experiences of 23 patients, divided into three groups, were studied; (1) patients with 

early-stage CHD, (2) patients with advanced CHD who were recently hospitalized for a first 

cardiac event or intervention, and (3) patients with advanced CHD who were hospitalized 

for a cardiac event or intervention more than six months ago, more than once, or both. This 

study showed that patients experienced their disease differently between stable and post-

acute stages, as well as between early and advanced stages of the disease. The post-acute 

stage was often characterized by fear for recurrent events; a fear that diminished after a 

while and was no longer experienced by the majority of the stable CHD patients. In stable 

stages of CHD, patients expressed the desire to lead normal lives, without being reminded 

of their disease. Patients with early-stage CHD were more focused on other aspects of their 

health (e.g. comorbidy) than CHD. In general, many of the patients felt unable to prevent 

disease progression or recurrence of events, had unmet needs for information and expressed 

a desire to receive information tailored to their individual situation and preferences. 

Chapter 3 describes how end user satisfaction with a commercial web-based health risk 

assessment (HRA) was evaluated in an online survey. This survey consisted of two parts; the 

first part included closed-ended questions regarding end users’ satisfaction with the HRA 

and its constituent components. The second part consisted of a free-text field for additional 

comments. In general, the 637 end users who completed this evaluation questionnaire 

were positive about the HRA and its constituent components. The free-text field was used 

by 29.7% of these participants. The resulting 315 separate comments showed that these 

respondents made critical observations. These remarks mainly related to perceived lack 

of control over the entered information, lack of confidence in the generated feedback, and 

misgivings about embedding of the HRA in the health care system. Respondents requested 

more insight into the generation of the tailored feedback, or more explanation about it. Some 

of them indicated that they thought the feedback was unnecessarily alarming. Also, some 

remarks indicated a mismatch between the expectations of respondents and what the HRA 

actually provided, and that respondents had more confidence in their general practitioner 

(GP) than in the computer system. 

The sequel to this study (Chapter 4) compared the issues with the HRA addressed by 

end users in the online survey with issues addressed by industrial design engineers in a focus 

group meeting after their participation in the same HRA. This study aimed to compare the 
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yield of these two evaluation techniques in the mode in which they are commonly used in 

practice. By using constructs of user satisfaction and technology acceptance [1] we also aimed 

to gain insight into the kinds of issues addressed in the focus group and end user survey. The 

comparison showed that the issues identified with the two methods differed considerably, 

and end user surveys should, therefore, not be substituted by expert focus groups. The focus 

group meeting resulted in a lot of new issues; these issues addressed different aspects of user 

satisfaction and technology acceptance. When both groups did address the same aspects, the 

nature of issues differed considerably in content. 

In the two following chapters (Chapter 5 and 6) we pursued one of the needs expressed by 

patients in Chapter 2: the need for information tailored to their individual preferences. From 

Chapter 2 we assumed that preferences for different message features would vary between 

patients and that various patient characteristics, including health literacy and monitor-blunter 

coping style, would relate to these preferences. Chapter 5 therefore aimed to investigate this 

quantitatively with an online survey distributed via an online market research company to 

patients with CHD. This survey assessed patients’ characteristics, including health literacy 

and monitor-blunter coping style, and patients’ preferences for message features. These 

preferences were assessed with nine text sets differing in one of nine message features. In 

line with our assumptions, the surveys of 213 patients showed that patients varied in their 

preferences for multiple message features and that some of these preferences were related to 

health literacy and monitor-blunter coping style. Also, various other patient characteristics 

were related to patients’ preferences. Both the number and nature of characteristics related 

to particular preferences varied greatly among the message features. 

Finally, in Chapter 6 we aimed to develop a method for tailoring health education 

messages to patients’ preferences for multiple message features, using the concept of 

personas. The message features included in this method were the same as those explored 

in Chapter 5. The method developed consists of a two-step approach. First, personas are 

created through a cluster analysis on the survey data from Chapter 5 and by making a vivid 

description using quotes from the qualitative study described in Chapter 2. Second, adaptation 

rules are developed to tailor existing educational messages to each of the personas. In total, 

five personas were created and 55 different adaptation rules were developed. Afterwards, 

the potential of the method was explored in a pilot validation with 38 CHD patients. These 

patients were first asked to choose which of the personas they preferred in a short interview, 

and then to rate three tailored messages with a paper survey. The messages were specifically 

adapted to the preferences of the personas for this pilot study. The results showed that most 

participants could identify with one of the five personas, although some of them stated it 

was difficult to choose between them. On average, 47.4% of the participants assessed the 

messages matching their most preferred persona more positively than the message matching 

their least preferred persona; 21.1% assessed them as equal. 
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The remainder of this chapter will, per aim of this thesis, reflect on and integrate the main 

findings of the conducted studies and describe their practical implications. As described in 

Chapter 1, the aims of this thesis were: 

1. To assess patients’ experiences with self-management of CHD in general, and with 

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

2. To develop a technique to tailor educational health messages to preferences of CHD 

patients.

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

preferences in prevention and self-management of CHD. 

This chapter will end with possible future directions and challenges.

Aim 1: To assess patients’ experiences with self-management of CHD in general, 

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

diseases 

As was mentioned above, in Chapter 2 we found that patients in varying stages of CHD 

differ in their experiences and needs for support in prevention and self-management of 

CHD. One aspect that clearly differentiates patients in post-acute CHD stages from those in 

stable CHD stages is due to the asymptomatic nature of the disease. Patients in stable CHD 

stages often feel healthy again and do not perceive themselves as patients. This clearly affects 

their perceived need for support. Patients in post-acute CHD stages, however, are often 

anxious for a recurrent event and therefore seem to be receptive to support. Furthermore, 

most patients in advanced CHD stages share a dislike of all that reminds them of being a 

patient (e.g. being addressed as a patient). The experiences of patients in the various stages 

described previously, will probably influence their need for eHealth support developed 

for the prevention and self-management of CHD. Previously, researchers have questioned 

whether self-management is appropriate for all disease populations [2] and for all patients 

[3]. In line with their assumption, our findings suggest that self-management in the way it is 

usually proposed is not appropriate for all patients nor for all disease populations, but that 

strategies designed specifically for every disease stage are needed. Sol-de Rijk has argued 

that, for the purposes of self-management, CHD patients resemble the healthy population 

due to the fact that they are independent in their daily activities, do not perceive themselves 

as chronically ill patients, and their disease does not greatly interfere with their lives [2]. 

This negatively influences the feeling of urgency to self-manage [2]. We concur with these 

findings, but emphasize that this is mostly applicable to stable CHD patients. Post-acute 

patients experience this quite differently and should be supported accordingly.

Moreover, we found variations in the way patients prefer to be informed about their 

disease; they expressed the need for information tailored to their personal situation and 

preferences. In combination with what was described in the previous paragraph, this 

suggests that eHealth applications should account for differences on an individual level, as 

well as for differences between groups of patients in varying stages of CHD. Researchers 
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have previously questioned the appropriateness of a one-size-fits-all approach to self-

management [3]. However, they have not studied the answer to this question, or explored the 

differences that potentially affect the appropriateness of a one-size-fits-all approach. Based 

on our findings we can assume that a one-size-fits-all approach will not be the most effective 

approach to self-management in this population. Our findings suggest that, for example, 

providing a generic approach to educate patients can even have negative consequences, 

such as that some patients refrain from taking notice of any information received, due to a 

stressful response to information perceived as threatening (Chapter 2). The findings in this 

thesis give an indication of the differences that should be accounted for in the development 

of non-generic self-management support.

The HRA evaluated in Chapter 3 is an eHealth tool which aims to support employees in 

the prevention of chronic illnesses. An important element of this HRA is an assessment 

of an individual’s risk of a cardiovascular incident. From the evaluation with end users we 

recommend that in the development of eHealth applications special attention be given to a 

couple of aspects revealed in Chapter 3. First, some of the remarks made by end users showed 

that unrealistic expectations regarding the HRA negatively influenced their satisfaction. 

This suggests that the aim and added value of using eHealth applications should be very 

clear to end users to avoid unrealistic expectations and should, therefore, receive special 

attention during the development of eHealth applications and its provisional information 

materials. The lack of clear value in addition to usual care (e.g. visiting the GP) can influence 

patients’ satisfaction with, and the uptake of, HRAs [4]. Second, to justify the feedback given 

to patients, the underlying reasoning steps need to be made transparent. This is important 

because patients and healthcare providers may question the validity of feedback provided by 

an eHealth application, whereas patients usually do not doubt the information given by their 

care providers, due to healthcare professionals’ authority. Without insight into the line of 

reasoning followed, patients may lose confidence in the feedback and advice provided by the 

eHealth application. Developers of eHealth applications that involve decision aids should 

therefore search for methods to make the reasoning steps of the application transparent. 

Third, some remarks indicated that when end users questioned the feedback given by the 

HRA they often went to their GP for a second opinion. However, due to a lack of transparency 

in how the feedback was generated and unfamiliarity with the HRA itself, those GPs often 

questioned the validity of this information. This suggests that the transparency of the 

underlying reasoning steps and involvement in the development process are also important 

for health professionals. It is therefore necessary to state which clinical guidelines underlie 

the reasoning steps.  

Finally, the feedback and advice given by the HRA studied in this thesis were based on 

various medical and behavioural characteristics of patients (e.g. patients’ risk profile, and 

their stage in the transtheoretical model of behaviour change [5]). However, some of the 

remarks of end users indicated that the feedback and advice was insufficiently tailored to their 
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individual preferences. For some patients the presentation of the information was alarming, 

for others it was satisfactory, and for some it was not detailed enough.  The experience of not 

receiving information according to their preferences influenced their satisfaction with the 

feedback and advice given by the HRA. So, remarks made by end users suggest that they had 

a need for information tailored to their individual preferences - just like the CHD patients 

in Chapter 2. 

The joint lesson of both studies is that a tailored approach to educate and support patients 

in the prevention and self-management of CHD is needed. Based on the experiences of 

CHD patients and the end user evaluation of the HRA we believe that a one-size-fits-all 

approach to the development of eHealth applications for CHD patients is suboptimal and 

can have profound consequences for the (non-) use of the education and support they offer. 

Therefore, approaches need to be developed that account for differences between needs and 

preferences in the various stages of CHD, and differences between individuals.    

Aim 2: To develop a technique to tailor educational health messages to 

preferences of CHD patients

The findings regarding the variation in individual preferences for how information is 

presented revealed in Chapters 2 and 3 were further explored in the Chapters 5 and 6. Here, 

the potential of tailoring patient education to individual preferences was studied. Tailoring is 

an approach to persuasive message development [6,7] which is extensively studied in several 

disciplines. For example, a large body of literature available in the field of psychology focuses 

on how to present messages in such a way that these messages fit certain psychological 

constructs of individuals, like monitor-blunter coping style [8] and regulatory focus [9]. The 

tailoring literature available in the health communication field focuses merely on the effects 

of tailoring on patients’ behaviour. Other fields in which similar research can be found are 

the fields of marketing, persuasive technology (e.g. the persuasiveness of different persuasive 

features [6]) and linguistics (e.g. language studies [10]). However, studies which tailor 

messages to patients’ preferences are scarce and whether variation exists in preferences for 

message features is unknown. As discussed before, Chapter 5 aimed to investigate whether 

CHD patients vary in their preferences for nine message features, and whether various patient 

characteristics relate to these preferences for message features. The study showed that 

individual differences exist in patients’ preferences, and that various patient characteristics, 

like monitor-blunter coping style, were related to the nine preferences assessed. However, 

the set of characteristics that had a relation to the preferences for a particular message feature 

differed considerably between the message features assessed. Practically, therefore, tailoring 

to every possible combination of message features and eliciting all preferences would need a 

lot of effort and time. This complicates the tailoring process. 

As far as we know, no studies have described explicit, structured methods to overcome 

this complication and to tailor educational messages to multiple message features. 
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Therefore, an approach to tailor to all the previously explored preferences for message 

features was developed in Chapter 6. The developed method uses the concept of personas, 

which originate from the domain of marketing [11], to tailor educational health messages to 

CHD patients’ preferences for message features. It showed potential in making a complex 

process manageable and understandable. Additionally, the use of personas in this approach 

showed potential in (1) forcing researchers and designers to consider patients’ preferences 

during the entire message tailoring process, and (2) aiding in the assessment of patients’ 

preferences for message features in clinical practice. 

Aim 3: To explore the merits of user-centred design methods to elicit patients’ 

needs and preferences in prevention and self-management of CHD 

Patient-centredness has been identified as an important aspect of the improvement of 

care for chronically ill patients [12]. To achieve patient-centred care processes it has been 

postulated that, among other things, care should be customized based on patients’ needs 

and preferences [12]. As eHealth is considered an important driver of patient-centred care, 

this implies that patients should be involved in the development of these applications. 

However, the number of studies that elicit patients’ needs and preferences and make these 

needs and preferences the centre of the development process is still limited. In this thesis, 

we used the explorative and participatory character of user-centred design (UCD) methods 

to elicit and explore patients’ needs and preferences for eHealth support in the prevention 

and self-management of CHD. The methods used in this thesis varied considerably from 

each other in their approach to elicit patients’ needs and preferences, but had some common 

characteristics: they were all user-centred methods with an exploratory nature and the 

initiative for what topics were addressed lay solely with the patient (i.e. few contributions or 

steering from researchers). 

The methods used in this thesis have shown potential in aiding in the elicitation 

of information concerning patients’ experiences, needs and preferences. The merits of 

these methods are that they (1) reveal information important to patients, (2) reveal tacit 

knowledge and latent needs of patients, (3) do this in an unobtrusive manner, and (4) aid 

patients in becoming aware of their experiences and express them. In all the UCD methods 

used, most topics addressed were discussed at the initiative of patients. This contributed 

to understanding the experiences that are important to patients (Chapter 2 & 3), and it 

gave us insight into unforeseen problems with eHealth applications (Chapter 2). Moreover, 

generative techniques particularly contributed to revealing tacit knowledge and latent needs 

of patients, where other qualitative methods, such as interviews and focus groups, are limited 

in their abilities to reveal hidden layers of knowledge [13]. Also, the methods chosen provide, 

in an unobtrusive way, insight into a patient’s life, whereas other methods are less adequate 

to gain insight into patients’ habits or context (i.e. interviews) or are much more intrusive 

(i.e. observations). Finally, personas and generative techniques aid patients in being aware 

of their experiences regarding the topic at hand during the studies and express those 
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experiences. Participants of Chapter 4 referred to the packages, which were used to sensitize 

patients, during the meetings and used artifacts (e.g. collages) to explain their experiences. 

Participants in the pilot validation of Chapter 6 could, after choosing their preferred persona 

(i.e. which reflected CHD patients’ preferences for message features), easily explain their 

preferences for how they want to be informed. 

The methods used in this thesis are, however, not without limitations or challenges. 

The novelty of the methods used in Chapter 2 and 6 implied that both patients and health 

professionals were unfamiliar with them and needed time to get used to them and to 

experience their assets. Furthermore, there may be patients and professionals who are 

reluctant to participate in studies using generative techniques. Due to the creative nature 

of these techniques, they might not appeal to everyone, just as we know that not every 

information leaflet will fit every patient. 

The study in Chapter 4 deviated from the mere focus on patients in this thesis. In this study, 

we found that end user surveys should not be substituted by expert focus groups, because 

these two methods yielded different issues in the evaluation of a HRA with tailored feedback. 

The end user survey resulted in a considerable number of problems that were unforeseen 

by the designers; a finding that is concordant with comparisons of other expert and end 

user based evaluation methods (e.g. [14]). Summarizing, all of the above suggests that user-

centred evaluations should be performed to collect valuable information about unforeseen 

problems and that by solving them, the adoption and design of eHealth applications might 

ultimately be enhanced. 

Future directions and challenges

This thesis is only a first step in the direction of eHealth applications that incorporate 

patients’ needs and preferences during their development. Many challenges and directions 

for future research remain in the development of patient-centred support through eHealth. 

The development of support for patients with CHD

We previously discussed that an approach to support patients in prevention and self-

management is needed that is both tailored to the differences in needs in the stages of CHD, 

and to individual differences between CHD patients in these stages. Further exploration of 

potential solutions for combining these two tailoring approaches and potential strategies 

to support patients in the various stages of CHD are needed. Strategies that are currently 

deployed by eHealth applications which support self-management might be best fitted 

to patients in the post-acute stages, as patients in the initial period following a cardiac 

event seem to be most amenable to support. However, the effectiveness of these eHealth 

applications for this particular population only, should be studied. The findings in this 

thesis suggest that developing support for patients in stable stages of CHD proposes a real 

challenge, due to the fact that patients want to live their lives without being reminded of the 
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disease and of the disease’s asymptomatic nature. This raises the following questions: 

(1)  Should we stop addressing them as patients? And does this mean that we 

should develop strategies which resemble approaches developed for the healthy 

population? 

(2)  Should we look for approaches that provide these patients with a short-term 

positive feedback mechanism (i.e. short-term added value to compensate for the 

effort needed)? 

(3)  Should we search for approaches to supporting these patients that fit unobtrusively 

into their daily lives? 

One example that beautifully illustrates the potential of a non-intrusive disease prevention 

strategy is dental hygiene. Few people brush their teeth with the conscious objective of 

preventing long-term health problems. People brush them mainly because there is another, 

clear and short-term added value: a fresh breath, looking good and the feeling of clean teeth. 

So, we propose taking on the following challenge: Can we create a ‘teeth brushing’ strategy 

for prevention and self-management in stable CHD stages? 

The use of UCD methods to tailor health educational messages and develop eHealth 

applications 

The use of UCD methods in this thesis has illustrated that methods from the field of product 

design can aid in gaining an understanding of current problems with disease prevention, self-

management, and eHealth applications. We believe that there exist various opportunities to 

proceed along the research lines that were explored, using methods and techniques from 

persuasive systems development, product design and marketing theory. For instance, the 

personas that were used to elicit patients’ preferences in Chapter 6, could be transferred into 

so-called virtual agents. Virtual agents are computer generated, animated virtual characters 

that can have intelligent conversations with users, respond to their questions and perform 

adequate non-verbal behaviour.  These agents could be used to develop interactive self-

management coaches that use different strategies to support patients in the CHD stages, and 

provide information in a way that fits the preferences of the patient. 

In the field of marketing, adaptive systems are used to provide users with tailored 

recommendations based on their previous choices or interaction with the system. Studies 

in patient education that use these recommender systems generally provide patients with 

recommendations of health web sites based on a predefined set of health related parameters 

(e.g. in the patient’s health record) [15]. However, they could, for example, also be used to 

assess changes in CHD patients’ preferences over the course of their disease and provide 

CHD patients with recommendations for self-management strategies based on these 

changes. Also, they could be used to recommend additional educational materials based 

on patients’ preferences. This might optimize the fit between patients’ preferences and 

educational materials. 

An interesting innovation in research methodology that could be explored in the 
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future is to ‘co-create’ scientific results with patients by involving them in the data analysis 

phase of qualitative research, and thus increasing the chance of identifying themes that are 

important from their perspective. For example, one could present them with the preliminary 

data analysis results and apply card sorting techniques. Card sorting is a relatively simple 

technique in user experience design that is commonly used to uncover how people organize 

information and how they categorize and relate concepts [16]. Finally, an interesting aspect 

to explore in the future might be the differences in self-management strategies followed by 

those patients who, from a clinical perspective, self-manage their disease quite well, and 

those who do not. These strategies could be explored by ethnographic studies, participatory 

observation, and design probes. Design probes aim at revealing users’ personal perspectives 

and examine the daily factors of human life to enrich tool design [17]. To do so, users are 

provided with probe kits that include artefacts (e.g. camera, diary) which can be used to 

perform small evocative assignments [18]. 

Ultimately, combining knowledge from other disciplines with the clinical knowledge 

from the healthcare field might improve the utilization of eHealth applications. In turn, this 

might contribute to improvements in the prevention and management of CHD.  
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