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“The months after my heart attack, there has been a consecutive stream of 
professionals who were helping me in my recovery. Them telling me what to do 
and how to improve my health has been a great support. But now rehabilitation 
has ended and I feel like I’m completely on my own. I know my health is my own 
responsibility, but if I’m honest, I don’t know where to start.”

The story above is not an exception. Within the Netherlands, one out of ten 
adults suffer from cardiovascular diseases (CVD) (Koop et al., 2021). This does 
not only lead to a higher burden on the healthcare system and rising costs due 
to an increased need for care provision and productivity loss (Wilkins et al., 
2017), but also has serious consequences for patients themselves. Apart from 
the negative health consequences, CVD patients often experience a deterio-
rated quality of life, meaning that their condition impacts their social, physical, 
or psychological functioning (De Smedt et al., 2013). Cardiac rehabilitation pro-
grammes in the Netherlands therefore also focus on psychological and social 
well-being (e.g. improving mental health, going back to work), next to improving 
physical fitness (e.g. exercise capacity; Multidisciplinaire Richtlijn Hartrevalidatie, 
Hartstichting, 2011).

The impact of a healthy lifestyle
A major part of rehabilitation is aimed at improving risk behaviours associat-
ed with CVD (Hartstichting, 2011). This is not without reason, as a more healthy 
lifestyle could provide an important contribution to CVD risk management. Ad-
dressing behavioural risk factors such as smoking, poor diet, physical inactivity 
and low sleep quality shows to have a positive impact on the prognosis of CVD 
(Kaminsky et al., 2022; Piepoli et al., 2016; Wilkins et al., 2017). Improving the life-
style of CVD patients can even have mortality-reducing effects that are com-
parable to medication intake (Iestra et al., 2005). As a result, CVD-related deaths 
have reduced within countries that implemented policies related to healthier 
lifestyles (Roth et al., 2020).

Unfortunately, many patients are not able to maintain a healthy lifestyle once 
they return to their everyday life, after their rehabilitation has ended (Janssen 
et al., 2013; ter Hoeve et al., 2015). This is not surprising, as maintaining a healthy 
lifestyle is a difficult task. The difficulty of transforming intentions into real be-
haviour, which is called the intention-behaviour gap, makes it challenging for 
people to maintain healthy lifestyle behaviours that were initiated during re-
habilitation (Webb & Sheeran, 2006). Lifestyle behaviours are often driven by 
automatic processes, such as habits (Rothman et al., 2009) and influenced by 
environmental factors (Marteau et al., 2012). Furthermore, due to the so-called 
present bias, people often favour the immediate satisfaction of unhealthy be-
haviour above the delayed reward of a healthy lifestyle (Liberman & Trobe, 2008). 
It is therefore not surprising that CVD patients themselves report struggles in 
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developing a healthy lifestyle, and maintaining this healthier lifestyle after car-
diac support ends (Murray et al., 2012) which is necessary to prevent recurrent 
cardiovascular events.

eHealth interventions for CVD patients
Given the fact that maintaining a healthy lifestyle seems so difficult for many 
CVD patients, there is an increasing need for solutions to help these patients, 
and eHealth technology can be such a solution. eHealth can be defined as the 
use of interactive new information and communication technology to support 
or enhance health and healthcare (Barak et al., 2009; Thomas & Bond, 2014). 
An increasing amount of eHealth interventions is being developed (Thomas 
& Bond, 2014) and eHealth is becoming increasingly relevant, which became 
especially evident during the recent COVID-19 outbreak (Bokolo, 2021; Silven et 
al., 2020). eHealth can be used to provide both remote and automated health-
care support and can be either web- or mobile-based. An example of eHealth 
to promote healthy living are wearables to track objective health indicators, 
that give users insight into their own health and lifestyle behaviour (e.g. blood 
pressure, steps a day). This provides users with the opportunity to set and track 
their personalised health goals (e.g. taking 5.000 steps per day). This is just one 
example of the wide range of technology eHealth can encompass to provide 
education and skills training.

The use of eHealth within cardiovascular care and cardiac rehabilitation has 
shown to be effective in both the prevention and treatment of CVD (Beishui-
zen et al., 2016; Lunde et al., 2018). eHealth interventions show to improve CVD 
patients’ lifestyle behaviours, such as their physical activity levels (Patel et al., 
2023) and diet (Thom et al., 2023). Besides, eHealth can be used to support pa-
tients for a longer period of time, even after rehabilitation has ended, to ensure 
durable lifestyle change (Janssen et al., 2013). Given these advantages, the use 
of eHealth is encouraged in the secondary prevention of CVD (Schorr et al., 
2021). Telemonitoring has been successfully implemented in the cardiac re-
habilitation of various groups of CVD patients, such as those with myocardial 
infarction (Treskes et al., 2020) or heart failure (Koehler et al., 2018). These patients 
home-monitor their health using several devices (e.g. electronic scale, pedom-
eter, blood pressure monitor) which are connected to their smartphone to give 
them and their healthcare professional insight into their health and behaviour. 
Thus, eHealth is already imbedded and accepted within cardiac care today, and 
the use of eHealth will likely increase in the near future. With the rise of eHealth in 
cardiac care, barriers for proper use are also becoming more evident. eHealth 
is frequently used as a complementary tool to human care and the interfer-
ence of a human healthcare professional is still required. However, healthcare 
professionals indicate to experience barriers in providing lifestyle support (e.g. 
Jallinoja et al., 2007; Jansink et al., 2010; Warr et al., 2021). For example, profes-
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sionals indicate that they lack the time to provide this support, that there are no 
financial resources to facilitate lifestyle support, that they simply do not have 
enough experience to provide the required support to their patients or have 
doubts about the effectiveness of such interventions. And although eHealth has 
been suggested to help overcome these barriers, some professionals indicate 
to experience an even higher workload from using eHealth (Bellicha et al., 2017).

Automated support
On the upside, eHealth allows not only for the provision of remote support by 
a healthcare professional, but also for automated support (Barak et al., 2009). 
In such self-help eHealth interventions, feedback is automatically provided, 
making the interference of a healthcare professional no longer needed. This 
makes such eHealth interventions easier to implement on a wider scale (Barak 
et al., 2009). A practical example of self-help eHealth lifestyle interventions, in a 
non-CVD context, are online platforms offered by health insurance companies 
(e.g., Zilveren Kruis, 2021). In such web-based interventions, users are motivat-
ed to improve their physical activity levels, eating patterns, stress levels and 
sleep habits. Via interactive modules, users can set their own goals, track their 
behaviour, and receive automated feedback. Therefore, the costs are limited, 
and the insurance company can freely offer it to all its customers to help them 
engage in a healthier lifestyle.

Working alliance within eHealth interventions
Despite these important advantages of self-help eHealth interventions, there are 
several issues that are important to consider. One important issue of providing 
patients with a digital tool, is the lack of a social relationship with a healthcare 
professional (Brandt et al., 2018). Due to a lack of human contact, the uptake of 
self-help eHealth interventions is low (Lillevoll et al., 2014; Lin et al., 2018). But even 
when people do start using the intervention, self-help eHealth interventions 
suffer from a low level of adherence (Kelders et al., 2011; Kelders et al., 2012; Murray 
et al., 2013; Wangberg et al., 2008). This poses a problem, given that intervention 
adherence is related to more positive health outcomes (Donkin et al., 2011). Fur-
thermore, there are inconsistent results concerning the effectiveness of self-help 
eHealth lifestyle interventions. While some studies show that self-help eHealth 
interventions are as effective as human-supported ones (Lustria et al., 2013; 
Webb et al., 2010), other studies show that the absence of (face-to-face) human 
support causes the intervention to be substantially less effective (Beishuizen 
et al., 2016; Joiner et al., 2017; Lau et al., 2020). This means that when no human 
support is provided, people are less likely to start using the eHealth intervention, 
do not use the eHealth intervention as much as they are intended to, and show 
less improvement in cardiovascular risk factors or healthy lifestyle behaviours.
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This positive influence of human support might be due to the importance of 
building a relationship during the intervention (Brandt et al., 2018). Within the 
clinical context, this relationship, or so-called working alliance, is defined as the 
degree to which a healthcare professional and patient are involved in a useful 
and collaborative working relationship (Hatcher & Barends, 2006). The quality of 
the working alliance depends on three aspects, which are the level of agreement 
on goals that are set for treatment, on tasks that must be performed to reach 
this goal, and the quality of the relational bond between healthcare professional 
and patient (Bordin, 1979). Studies show that the quality of the working alliance 
explains up to a third of the variance in the efficacy of psychotherapeutic in-
terventions (Horvath et al., 2011; Lambert & Barley, 2001). This strong positive re-
lationship between the working alliance and intervention outcomes also holds 
within an eHealth context (Kaiser et al., 2021). Despite its important contribution 
to psychotherapy’s success, the working alliance has been much less frequently 
applied within lifestyle-related domains. Nevertheless, a positive working alli-
ance also increases adherence and effectiveness of lifestyle interventions (e.g. 
Goldberg et al., 2013; Hauser-Ulrich et al., 2020; Kowatsch et al., 2021a; Kowatsch 
et al., 2021b).

In an eHealth context, a good working alliance has also been shown to be a 
predictor of effectiveness and adherence in interventions with remote human 
support (Flückiger et al., 2018; Sucala et al., 2012), and even in interventions with 
automated support only (Bickmore et al., 2010; Clarke et al., 2016; Hauser-Ulrich 
et al., 2020; Kowatsch et al., 2021a; Kowatsch et al., 2021b). These latter findings 
might be explained by the fact that people are not only able to form relation-
ships with other people, but also with digital tools and applications (Nass & 
Moon, 2000; Reeves & Nass, 1996). This idea originates from the “Computers 
are social actors-theory”, which states that people use similar social rules and 
heuristics to their interactions with computers as they would do while interacting 
with other human beings. This behaviour applies to any digital tool, including 
eHealth interventions. Making the eHealth tool more “human” eases this pro-
cess, and within eHealth interventions, conversational agents are often used for 
this task. These conversational agents are computer-based scripts which can 
mimic human-like conversational behavior such as responding to input, gen-
erate output, and turn-taking (Cassell et al., 1999). Studies show that the use of 
such human-like social rules and heuristics (e.g. showing empathy or humour) 
by conversational agents can increase the working alliance people experience 
(Bickmore et al., 2010) and thereby their adherence to the intervention (Lisetti et 
al., 2013). Given the importance of adherence for intervention effectiveness and 
thus for durable lifestyle change, it would be worthwhile to investigate the use 
of conversational agents to promote a working alliance within eHealth lifestyle 
interventions. Especially because it is yet unclear what human-like social cues 
and heuristics promote a working alliance with a conversational agent. There-
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fore, more research is needed before such mechanisms could be applied within 
tools for a vulnerable CVD patient population.

The present dissertation
This dissertation has the following two aims: (1) mapping out the needs and 
wishes of both healthcare professionals and CVD patients with regard to (hu-
man-supported and self-help) eHealth lifestyle interventions, and (2) investi-
gating if and how self-help eHealth lifestyle interventions could be optimised. 
The studies described in this PhD dissertation are part of the BENEFIT project 
erected by a Dutch consortium that aims to facilitate durable lifestyle change 
among CVD patients through a public–private partnership between academic 
centres, hospitals, rehabilitation centres, general practices, commercial compa-
nies and patient federations (Keesman et al., 2019). eHealth development often 
takes place without involvement of its core users, the patients and healthcare 
professionals, leading to eHealth tools that are not intuitive to use and therefore 
less effective (van Gemert-Pijnen et al., 2011). Together with patients, a multidis-
ciplinary team consisting of cardiologists, psychologists, eHealth developers, 
and many other experts aimed to develop a so-called “ecosystem” in which 
the patient is emerged in a health-supportive environment. This ecosystem 
was built on four pillars that are essential in durable lifestyle change, which are 
(1) targeting both individual and environmental lifestyle factors, (2) developing 
interventions in cocreation with stakeholders (such as patients and healthcare 
professionals), (3) ensuring continuous access to these interventions, and (4) 
a public-private cooperation. This PhD dissertation describes a part of the re-
search conducted to develop an eHealth platform to facilitate lifestyle changes 
at the individual level within this ecosystem. The research described in this PhD 
dissertation aims to evaluate the effect of different forms of automated and per-
sonal coaching on lifestyle maintenance. These studies were mainly conducted 
during the development phase, to optimise lifestyle coaching at the individual 
level before applying it into the BENEFIT platform.

This PhD dissertation consists of a number of journal articles, formatted as 
chapters, each contributing to one of the aims of this dissertation. The first part 
of the dissertation concerns the first aim (1) mapping out the needs and wishes 
of both healthcare professionals and CVD patients with regard to (human-sup-
ported and self-help) eHealth lifestyle interventions. According to the CeHres 
roadmap, a framework for eHealth development, implementation, and evalu-
ation (Van Gemert-Pijnen et al., 2011), stakeholders should be closely involved in 
both the development and implementation phase. Therefore, we identified our 
most important stakeholders and asked their opinions on lifestyle interventions 
and the use of eHealth. Specifically, Chapter 2 describes an interview study with 
healthcare professionals working in cardiac care about lifestyle support and 
the use of eHealth. Previous studies found that lifestyle interventions are rarely 
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discussed or prescribed to adults with CVD-related complaints during consul-
tations (Hobbs & Erhardt, 2002; Milder et al., 2008; Noordman, 2010). Furthermore, 
studies showed that healthcare professionals experience various barriers in 
providing lifestyle support (e.g. Jallinoja et al., 2007; Jansink et al., 2010). Therefore 
we aim to investigate what factors are important in supporting CVD patients 
in the uptake of and adherence to a healthy lifestyle and the (potential) facili-
tators of and barriers to eHealth tools in providing lifestyle support to patients 
with CVD. We interviewed 16 professionals with various backgrounds (e.g. nurse 
practitioners, neurologists, physiotherapists) who all treat CVD patients about 
providing lifestyle support to CVD patients, and the possibilities of eHealth to 
help them in doing so. To follow up on this, Chapter 3 describes a survey study 
investigating the views of CVD patients themselves. In order to get a represen-
tative view of their needs and wishes, we conducted a large-scale questionnaire 
study with members of Harteraad, a Dutch CVD patient association. We asked 
them whether they would like to be supported by a coach, use an eHealth tool, 
be supported by friends and family, or be self-supportive while working on a 
healthy lifestyle. Furthermore, we linked these preferences to demographic vari-
ables, to investigate what type of support works best for whom.

The next three chapters concerned the second aim of the dissertation, (2) 
investigating if and how self-help eHealth lifestyle interventions could be op-
timised. Specifically, Chapter 4 concerns a meta-analysis investigating the 
effectiveness of existing interventions for patients with cardiometabolic dis-
eases. Although meta-analyses on eHealth lifestyle interventions had been 
performed before, and had also already focused on the comparison between 
human-supported and self-help eHealth interventions (e.g. Beishuizen et al., 
2016; Joiner et al., 2017), the results of these studies were inconsistent. While 
in some meta-analyses human-supported interventions showed to be more 
effective, others show no difference between human-supported and self-help 
eHealth interventions. We argue that this might be due to the quantity and 
quality of the support offered within human-supported intervention. Therefore, 
the aims of the meta-analysis are to investigate the effectiveness of eHealth 
lifestyle interventions for patients with cardiometabolic diseases, whether 
there is a difference in effectiveness between human-supported and self-help 
eHealth lifestyle interventions, and whether dose and delivery mode of human 
support influence the effectiveness of eHealth lifestyle interventions. Chapter 5  
investigates what user expectations play a role in people’s decision to start 
using either human-supported or self-help eHealth interventions. As described 
previously, self-help eHealth interventions frequently suffer from low levels of 
uptake. Before paying attention to optimising self-help eHealth interventions, 
it is therefore important to investigate how we can make people start using 
such interventions. In this chapter we used an online experiment to investigate 
what expectations drive someone’s intention to use a human-supported or self-
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help eHealth intervention. We offered subjects randomly either screenshots of 
a human-supported or self-help eHealth intervention, and asked about their 
expectations towards the intervention’s usefulness to achieve their goals (per-
formance expectancy), the intervention’s easiness of use (effort expectancy), the 
extent in which important others would support them in using the intervention 
(social influence), and the ability to form a relationship with the (automated) 
coach (working alliance). In Chapter 6, we aim to combine the results from the 
previous chapters to tackle another previously mentioned problem within self-
help eHealth interventions, which is a lack of adherence. As we identified a need 
for self-help eHealth interventions, but at the same time a need for a human 
touch within lifestyle eHealth interventions, we aimed to make self-help eHealth 
interventions more attractive to adhere to by making them more human. There-
fore, we conducted a field experiment with a self-help app-based physical ac-
tivity intervention with a conversational agent. We manipulated how human-like 
the conversational agent within the intervention appeared and behaved, and 
tested in which condition users experienced the highest level of working alliance, 
and best adhered to the intervention like intended.

Finally, Chapter 7 provides a discussion of all five studies in this PhD disserta-
tion. This chapter relates the findings of each study to one another, discusses 
their (practical) implications, addresses their limitations and gives suggestions 
for further research.



15

General Introduction

REFERENCES CHAPTER 1
Barak, A., Klein, B., & Proudfoot, J. G. (2009). Defining internet-supported therapeutic inter-

ventions. Annals of Behavioral Medicine, 38(1), 4-17. https://10.1007/s12160-009-9130-7.

Beishuizen, C. R., Stephan, B. C., van Gool, W. A., Brayne, C., Peters, R. J. G., Andrieu, S., Ki-
vipelto, M., Soininen, H., Busschers, W. B., Moll van Charante, E. P., & Richard, E. (2016). 
Web-based interventions targeting cardiovascular risk factors in middle-aged and 
older people: A systematic review and meta-analysis. Journal of Medical Internet 
Research, 18(3), e55. https://10.2196/jmir.4808.

Bellicha, A., Macé, S., & Oppert, J. M. (2017). Prescribing of electronic activity monitors in 
cardiometabolic diseases: Qualitative interview-based study. Journal of Medical 
Internet Research, 19(9), e328. https://10.2196/jmir.8107.

Bickmore, T. W., Mitchell, S. E., Jack, B. W., Paasche-Orlow, M. K., Pfeifer, L. M., & Odonnell, J. 
(2010). Response to a relational agent by hospital patients with depressive symp-
toms. Interacting with Computers, 22(4), 289-298. https://10.1016/j.intcom.2010.03.003.

Bokolo, A. J. (2021). Application of telemedicine and eHealth technology for clinical ser-
vices in response to COVID-19 pandemic. Health Technology, 11(2), 359-366. https://
doi.org/10.1007/s12553-020-00516-4

Bordin, E. S. (1979). The generalizability of the psychoanalytic concept of the working alli-
ance. Psychological Psychotherapy, 16(3), 252-260. https://10.1037/h0085885

Brandt, C. J., Søgaard, G. I., Clemensen, J., Søndergaard, J., & Nielsen, J. B. (2018). Deter-
minants of successful eHealth coaching for consumer lifestyle changes: Qualitative 
interview study among health care professionals. Journal of Medical Internet Re-
search, 20(7), e237. https://doi.org/10.2196/jmir.9791

Cassell, J., Bickmore, T., Billinghurst, M., et al. (1999). Embodiment in conversational in-
terfaces. Conference Proceedings of the SIGCHI conference on Human Factors in 
Computing Systems, 520-527. https://10.1145/302979.303150

Clarke, J., Proudfoot, J., Whitton, A., et al. (2016). Therapeutic alliance with a fully automated 
mobile phone and web-based intervention: secondary analysis of a randomized 
controlled trial. JMIR Mental Health, 3(1), e10. https://doi.org/10.2196/mental.4384

De Smedt, D., Clays, E., Annemans, L., et al. (2013). Health-related quality of life in coronary 
patients and its association with their cardiovascular risk profile: Results from the 
EUROASPIRE III survey. International Journal of Cardiology, 168(2), 898-903. https://
doi.org/10.1016/j.ijcard.2012.10.053

Donkin, L., Christensen, H., Naismith, S. L., Neal, B., Hickie, I. B., & Glozier, N. (2011). A system-
atic review of the impact of adherence on the effectiveness of e-therapies. Journal 
of Medical Internet Research, 13(3), e52. https://10.2196/jmir.1772

Flückiger, C., Del Re, A. C., Wampold, B. E., & Horvath, A. O. (2018). The alliance in adult 
psychotherapy: A meta-analytic synthesis. Psychotherapy (Chic), 55(4), 316-340. 
https://10.1037/pst0000172

Goldberg, S. B., Davis, J. M., & Hoyt, W. T. (2013). The role of therapeutic alliance in mindful-
ness interventions: Therapeutic alliance in mindfulness training for smokers. Journal 
of Clinical Psychology, 69(9), 936-950. https://10.1002/jclp.21992

Hatcher, R. L., & Barends, A. W. (2006). How a return to theory could help alliance research. 
Psychology and Psychotherapy: Theory, Research and Practice, 79(4), 292. https://
doi.org/10.1348/147608305X82930

1



16

Chapter 1

Hauser-Ulrich, S., Künzli, H., Meier-Peterhans, D., & Kowatsch, T. (2020). A smart-
phone-based health care chatbot to promote self-management of chronic pain 
(SELMA): Pilot randomized controlled trial. JMIR mHealth and uHealth, 8(4), e15806. 
https://doi.org/10.2196/15806

Hobbs, F. D., & Erhardt, L. (2002). Acceptance of guideline recommendations and per-
ceived implementation of coronary heart disease prevention among primary care 
physicians in five European countries: The Reassessing European Attitudes about 
Cardiovascular Treatment (REACT) survey. Family Practice, 19(6), 596-604. https://
doi.org/10.1093/fampra/19.6.596

Horvath, A. O., Del Re, A. C., Flückiger, C., & Symonds, D. (2011). Alliance in individual psy-
chotherapy. Psychotherapy, 48(1), 9-16. https://doi.org/10.1037/a0022186

Iestra, J. A., Kromhout, D., van der Schouw, Y. T., Grobbee, D. E., Boshuizen, H. C., & van Stav-
eren, W. A. (2005). Effect size estimates of lifestyle and dietary changes on all-cause 
mortality in coronary artery disease patients: A systematic review. Circulation, 112(6), 
924-934. https://doi.org/10.1161/CIRCULATIONAHA.104.503995

Jallinoja, P., Absetz, P., Kuronen, R., et al. (2007). The dilemma of patient responsi-
bility for lifestyle change: Perceptions among primary care physicians and 
nurses. Scandinavian Journal of Primary Health Care, 25(4), 244-249. https://doi.
org/10.1080/02813430701691778

Jansink, R., Braspenning, J., van der Weijden, T., Elwyn, G., & Grol, R. (2010). Primary care 
nurses struggle with lifestyle counseling in diabetes care: A qualitative analysis. BMC 
Family Practice, 11, 41. https://doi.org/10.1186/1471-2296-11-41

Janssen, V., De Gucht, V., van Exel, H., & Maes, S. (2013). Beyond resolutions? A randomized 
controlled trial of a self-regulation lifestyle program for post-cardiac rehabilita-
tion patients. European Journal of Preventive Cardiology, 20, 431-441. https://doi.
org/10.1177/2047487312441727

Joiner, K. L., Nam, S., & Whittemore, R. (2017). Lifestyle interventions based on the diabetes 
prevention program delivered via eHealth: A systematic review and meta-analysis. 
Preventive Medicine, 100, 194-207. https://doi.org/10.1016/j.ypmed.2017.04.027

Kaiser, J., Hanschmidt, F., & Kersting, A. (2021). The association between therapeutic alli-
ance and outcome in internet-based psychological interventions: A meta-analysis. 
Computers in Human Behavior, 114, 106512. https://doi.org/10.1016/j.chb.2020.106512

Kaminsky, L. A., German, C., Imboden, M., Ozemek, C., Peterman, J. E., & Brubaker, P. H. 
(2022). The importance of healthy lifestyle behaviors in the prevention of cardiovas-
cular disease. Progress in Cardiovascular Diseases, 70, 8-15. https://doi.org/10.1016/j.
pcad.2021.12.001

Keesman, M., Janssen, V., Kemps, H., Hollander, M., Reimer, W. S. O., Gemert-Pijnen, L. V., 
... & BENEFIT consortium. (2019). BENEFIT for all: An ecosystem to facilitate sustained 
healthy living and reduce the burden of cardiovascular disease. European Journal 
of Preventive Cardiology, 26(6), 606-608. https://doi.org/10.1177/2047487319835964

Kelders, S. M., Kok, R. N., Ossebaard, H. C., & Van Gemert-Pijnen, J. E. (2012). Persuasive system 
design does matter: A systematic review of adherence to web-based interventions. 
Journal of Medical Internet Research, 14(6), e152. https://doi.org/10.2196/jmir.2104



17

General Introduction

Kelders, S. M., Van Gemert-Pijnen, J. E., Werkman, A., Nijland, N., & Seydel, E. R. (2011). Effec-
tiveness of a web-based intervention aimed at healthy dietary and physical activity 
behavior: A randomized controlled trial about users and usage. Journal of Medical 
Internet Research, 13(2), e32. https://doi.org/10.2196/jmir.1624

Koehler, F., Koehler, K., Deckwart, O., Prescher, S., Wegscheider, K., Kirwan, B. A., ... & Stangl, K. 
(2018). Efficacy of telemedical interventional management in patients with heart fail-
ure (TIM-HF2): A randomised, controlled, parallel-group, unmasked trial. The Lancet, 
392(10152), 1047-1057. https://doi.org/10.1016/S0140-6736(18)31880-4

Koop, Y., Wimmers, R. H., Vaartjes, I., & Bots, M. L. (2021). Hart- en vaatziekten in Nederland, 
2021. Hartstichting. Retrieved February 26, 2023, from https://www.hartstichting.nl/
hart-en-vaatziekten/cijfers-hart-en-vaatziekten

Kowatsch, T., Lohse, K. M., Erb, V., et al. (2021a). Hybrid ubiquitous coaching with a novel 
combination of mobile and holographic conversational agents targeting adherence 
to home exercises: Four design and evaluation studies. Journal of Medical Internet 
Research, 23(2), e23612. https://doi.org/10.2196/23612

Kowatsch, T., Schachner, T., Harperink, S., et al. (2021b). Conversational agents as mediat-
ing social actors in chronic disease management involving health care profession-
als, patients, and family members: Multisite single-arm feasibility study. Journal of 
Medical Internet Research, 23(2), e25060. https://doi.org/10.2196/25060

Lambert, M. J., & Barley, D. E. (2001). Research summary on the therapeutic relationship 
and psychotherapy outcome. Psychotherapy: Theory, Research, Practice, Training, 
38(4), 357. https://doi.org/10.1037/0033-3204.38.4.357

Lau, Y., Chee, D. G. H., Chow, X. P., Cheng, L. J., & Wong, S. N. (2020). Personalised eHealth 
interventions in adults with overweight and obesity: A systematic review and me-
ta-analysis of randomised controlled trials. Preventive Medicine, 132, 106001. https://
doi.org/10.1016/j.ypmed.2020.106001

Liberman, N., & Trope, Y. (2008). The psychology of transcending the here and now. Sci-
ence, 322(5905), 1201-1205. https://doi.org/10.1126/science.1161958

Lillevoll, K., Vangberg, H. C. B., Griffiths, K. M., & Eisemann, M. R. (2014). Uptake and ad-
herence of a self-directed internet-based mental health intervention with tailored 
e-mail reminders in senior high schools in Norway. BMC Psychiatry, 14(1), 14. https://
doi.org/10.1186/1471-244X-14-14

Lin, J., Faust, B., Ebert, D. D., Krämer, L., & Baumeister, H. (2018). A web-based acceptance-fa-
cilitating intervention for identifying patients’ acceptance, uptake, and adherence 
of internet- and mobile-based pain interventions: Randomized controlled trial. 
Journal of Medical Internet Research, 20(8), e244. https://doi.org/10.2196/jmir.9925

Lisetti, C., Amini, R., Yasavur, U., & Rishe, N. (2013). I can help you change! An empathic 
virtual agent delivers behavior change health interventions. ACM Transactions on 
Management Information Systems, 4(4), 1-28. https://doi.org/10.1145/2544103

Lunde, P., Nilsson, B. B., Bergland, A., Kværner, K. J., & Bye, A. (2018). The effectiveness of 
smartphone apps for lifestyle improvement in noncommunicable diseases: System-
atic review and meta-analyses. Journal of Medical Internet Research, 20(5), e162. 
https://doi.org/10.2196/jmir.9068

Lustria, M. L., Noar, S. M., Cortese, J., Van Stee, S. K., Glueckauf, R. L., & Lee, J. (2013). A me-
ta-analysis of web-delivered tailored health behavior change interventions. Journal 
of Health Communication, 18, 1039-1069. https://doi.org/10.1080/10810730.2013.768727

1



18

Chapter 1

Marteau, T. M., Hollands, G. J., & Fletcher, P. C. (2012). Changing human behavior to prevent 
disease: The importance of targeting automatic processes. Science, 337(6101), 1492-
1495. https://doi.org/10.1126/science.1226918

Milder, I. E., Blokstra, A., de Groot, J., van Dulmen, S., & Bemelmans, W. J. (2008). Lifestyle 
counseling in hypertension-related visits--analysis of video-taped general practice 
visits. BMC Family Practice, 9, 58. https://doi.org/10.1186/1471-2296-9-58

Murray, J., Craigs, C. L., Hill, K. M., Honey, S., & House, A. (2012). A systematic review of 
patient-reported factors associated with uptake and completion of cardiovas-
cular lifestyle behavior change. BMC Cardiovascular Disorders, 12, 120. https://doi.
org/10.1186/1471-2261-12-120

Murray, E., White, I. R., Varagunam, M., Godfrey, C., Khadjesari, Z., & McCambridge, J. (2013). 
Attrition revisited: Adherence and retention in a web-based alcohol trial. Journal of 
Medical Internet Research, 15(8), e162. https://doi.org/10.2196/jmir.2336

Noordman, J., Verhaak, P., & van Dulmen, S. (2010). Discussing patients’ lifestyle choices in 
the consulting room: Analysis of GP-patient consultations between 1975 and 2008. 
BMC Family Practice, 11, 87. https://doi.org/10.1186/1471-2296-11-87

Patel, H. A., Hayden, K. A., Bouchal, S. R., & King-Shier, K. (2023). Self-Care Practic-
es of Patients with Heart Failure Using Wearable Electronic Devices: A Systematic 
Review. Journal of Cardiovascular Nursing, 38(4), 319-329. https://doi.org/10.1097/
JCN.0000000000000957

Piepoli, M. F., Hoes, A. W., Agewall, S., Albus, C., Brotons, C., Catapano, A. L., ... Binno, S. (2016). 
2016 European guidelines on cardiovascular disease prevention in clinical practice: 
The sixth joint task force of the European Society of Cardiology and Other Societies 
on Cardiovascular Disease Prevention in Clinical Practice. European Heart Journal, 
37(29), 2315-2381. https://doi.org/10.1093/eurheartj/ehw106

Revalidatiecommissie Nederlandse Vereniging Voor Cardiologie/Nederlandse Harts-
tichting. (2011). Multidisciplinaire Richtlijn Hartrevalidatie 2011. Retrieved October 20, 
2021, from https://harteraad.nl/wp-content/uploads/2019/11/Multidisciplinaire-Richt-
lijn-Hartrevalidatie.pdf

Roth, G. A., Mensah, G. A., & Fuster, V. (2020). The global burden of cardiovascular diseases 
and risks: a compass for global action. Journal of the American College of Cardiol-
ogy, 76(25), 2980-2981. https://doi.org/10.1016/j.jacc.2020.11.021

Rothman, A. J., Sheeran, P., & Wood, W. (2009). Reflective and automatic processes in the 
initiation and maintenance of dietary change. Annals of Behavioral Medicine, 38(1), 
S4-S17. https://doi.org/10.1007/s12160-009-9128-5

Schorr, E. N., Gepner, A. D., Dolansky, M. A., Forman, D. E., Park, L. G., Petersen, K. S., ... & 
Wenger, N. K. (2021). Harnessing mobile health technology for secondary cardiovas-
cular disease prevention in older adults: a scientific statement from the American 
Heart Association. Circulation: Cardiovascular Quality and Outcomes, 14(5), e000103. 
https://doi.org/10.1161/HCQ.0000000000000103

Silven, A. V., Petrus, A. H., Villalobos-Quesada, M., Dirikgil, E., Oerlemans, C. R., Landstra, C. P., 
... & Teng, Y. O. (2020). Telemonitoring for patients with COVID-19: Recommendations 
for design and implementation. Journal of Medical Internet Research, 22(9), e20953. 
https://doi.org/10.2196/20953



19

General Introduction

Sucala, M., Schnur, J. B., Constantino, M. J., Miller, S. J., Brackman, E. H., & Montgomery, G. H. 
(2012). The therapeutic relationship in e-therapy for mental health: A systematic review. 
Journal of Medical Internet Research, 14(4), e110. https://doi.org/10.2196/jmir.2084

Ter Hoeve, N., Huisstede, B. M., Stam, H. J., van Domburg, R. T., Sunamura, M., & van den 
Berg-Emons, R. J. (2015). Does cardiac rehabilitation after an acute cardiac syndrome 
lead to changes in physical activity habits? Systematic review. Physical Therapy, 
95(2), 167-179. https://doi.org/10.2522/ptj.20130302

Thom, S. J., Sivakumar, B., Ayodele, T., Tan, M. C., Brown, J. M., & Arcand, J. (2023). Impact 
of mHealth Interventions on Supporting Dietary Adherence in Cardiovascular Dis-
ease: A Systematic Review. Journal of Nutrition Education and Behavior. https://doi.
org/10.1016/j.jneb.2023.03.004

Thomas, J. G., & Bond, D. S. (2014). Review of innovations in digital health technology to 
promote weight control. Current Diabetes Reports, 14(5), 485. https://doi.org/10.1007/
s11892-014-0485-y

Treskes, R. W., van Winden, L. A., van Keulen, N., van der Velde, E. T., Beeres, S. L., Atsma, D. 
E., & Schalij, M. J. (2020). Effect of smartphone-enabled health monitoring devices 
vs regular follow-up on blood pressure control among patients after myocardial 
infarction: A randomized clinical trial. JAMA Network Open, 3(4), e202165-e202165. 
https://doi.org/10.1001/jamanetworkopen.2020.2165

Van Gemert-Pijnen, J. E., Nijland, N., van Limburg, M., Ossebaard, H. C., Kelders, S. M., 
Eysenbach, G., & Seydel, E. R. (2011). A holistic framework to improve the uptake and 
impact of eHealth technologies. Journal of Medical Internet Research, 13(4), e111. 
https://doi.org/10.2196/jmir.1672

Wangberg, S. C., Bergmo, T. S., & Johnsen, J. A. (2008). Adherence in internet-based inter-
ventions. Patient Preference and Adherence, 2, 57-65.

Warr, W., Aveyard, P., Albury, C., Nicholson, B., Tudor, K., Hobbs, R., ... & Ziebland, S. (2021). A 
systematic review and thematic synthesis of qualitative studies exploring GPs’ and 
nurses’ perspectives on discussing weight with patients with overweight and obesity 
in primary care. Obesity Reviews, 22(4), e13151. https://doi.org/10.1111/obr.13151

Webb, T., Joseph, J., Yardley, L., & Michie, S. (2010). Using the internet to promote health be-
havior change: A systematic review and meta-analysis of the impact of theoretical 
basis, use of behavior change techniques, and mode of delivery on efficacy. Journal 
of Medical Internet Research, 12(1), e1376. https://doi.org/10.2196/jmir.1376

Webb, T. L., & Sheeran, P. (2006). Does changing behavioral intentions engender behav-
ior change? A meta-analysis of the experimental evidence. Psychological Bulletin, 
132(2), 249.

Wilkins, E., Wilson, L., Wickramasinghe, K., Bhatnagar, P., Leal, J., Luengo-Fernandez, R., 
... & Townsend, N. (2017). European cardiovascular disease statistics 2017. Retrieved 
October 20, 2021, from https://www.ehnheart.org/images/CVD-statistics-report-Au-
gust-2017.pdf

Zilveren Kruis. Actify. Retrieved February 26, 2023, from https://www.zilverenkruis.nl/ge-
zonder-leven/actify.

1


