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University of Oulu Graduate School; University of Oulu, Faculty of Science, Department of
Information Processing Science, P.O. Box 3000, FI-90014 University of Oulu, Finland
Acta Univ. Oul. A 610, 2013
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Abstract

The potential of information technologies to enable fundamental and enduring change in
individuals’ health and well-being activities has recently gained significant research and policy
attention. Moreover, there has been increasing interest in persuasive systems that are designed to
induce and influence people to change their attitudes and behaviors. 

This dissertation consists of five studies, including two qualitative studies and three
quantitative field studies (including 616 real users of such persuasive systems), that are closely
related and successively build upon each other to jointly address the central research question: To
what extent persuasive systems design has an influence on consumers’ intention to adopt health
behavior change support systems? 

The foremost conceptual foundation is the work on persuasive systems design, which further
elaborates the features, affordances, and capabilities of systems that can be effective in inducing
short-term as well as sustained behavior. The focal point is on the four distinct categories of
persuasive systems design: (i) primary task support; (ii) dialogue support; (iii) perceived system
credibility; and (iv) social influence. The interplay between the categories and other related
constructs, such as unobtrusiveness and design aesthetics, is investigated through rigorous
statistical analyses, including partial least structural equation modeling. 

The results demonstrate that persuasive systems design has a significant impact on consumers’
adoption of health behavior change support systems in different stages of adoption. The work
addresses a problem salient to research, policy, and practice and builds upon strong theoretical and
conceptual foundations. The research also extends prior technology adoption literature in
information systems in a useful way by examining questions related to the design of systems in a
novel and consequential domain. 

Keywords: consumer health informatics, e-Health, health behavior change support
systems, persuasive systems design, technology adoption





Lehto, Tuomas, Vakuuttavien suunnittelumenetelmien merkitys kuluttajien
terveyskäyttäytymisen muutoksia tukevien tietojärjestelmien käyttöönotossa. 
Oulun yliopiston tutkijakoulu; Oulun yliopisto, Luonnontieteellinen tiedekunta,
Tietojenkäsittelytieteiden laitos, PL 3000, 90014 Oulun yliopisto
Acta Univ. Oul. A 610, 2013
Oulu

Tiivistelmä

Informaatioteknologian rooli ja potentiaali yksilöiden terveyden ja hyvinvoinnin edistämisessä
on viime aikoina saanut merkittävää huomiota sekä tutkimuskentällä että julkisessa keskustelus-
sa. Kasvavaa kiinnostusta on osoitettu erityisesti vakuuttaviin tietojärjestelmiin, jotka ovat suun-
niteltu vaikuttamaan ihmisten asenteisiin ja käyttäytymiseen. 

Väitöskirja koostuu yhteensä viidestä tutkimuksesta, joista kaksi on laadullisia tutkimuksia ja
kolme määrällisiä kenttätutkimuksia. Kenttätutkimuksissa järjestelmiä on tutkittu yhteensä 616
loppukäyttäjällä. Väitöstyön tutkimukset liittyvät läheisesti toisiinsa ja vastaavat yhdessä keskei-
seen tutkimuskysymykseen: missä määrin vakuuttavien järjestelmien suunnittelumenetelmillä on
vaikutusta kuluttajien aikomukseen ottaa käyttöön terveyskäyttäytymisen muutoksia tukevia jär-
jestelmiä? 

Työn tärkein käsitteellinen perusta kytkeytyy vakuuttavien järjestelmien suunnitteluun, jossa
käsitellään yksityiskohtaisesti järjestelmien ominaisuuksia, käyttömahdollisuuksia ja valmiuk-
sia, jotka voivat olla tehokkaita sekä lyhyen aikavälin että pysyvän käyttäytymisen muutoksen
tukemisessa. Väitöstyön keskeinen näkökulma on neljässä vakuuttavan suunnittelun kategorias-
sa: (i) ensisijaisen tehtävän tukemisessa; (ii) käyttäjän ja järjestelmän välisen vuoropuhelun
tukemisessa; (iii) järjestelmän koetussa uskottavuudessa ja (iv) sosiaalisessa vaikutuksessa.
Kyseisten kategorioiden vuorovaikutusta ja yhteyksiä on tutkittu tilastollisten analyysien ja
rakenneyhtälömallien kautta. Sen lisäksi työssä on paneuduttu aiheeseen tiiviisti liittyvien teki-
jöiden, kuten teknologian “tunkeilemattomuuden” ja suunnitteluestetiikan merkitykseen teknolo-
gian käyttöönotossa. 

Väitöskirjan tulokset osoittavat, että vakuuttavien järjestelmien suunnittelumenetelmillä on
merkittävä vaikutus kuluttajien aikeisiin ottaa käyttöön ja käyttää terveyskäyttäytymisen muu-
toksia tukevia järjestelmiä. Väitöstyö perustuu vahvaan teoreettis-käsitteelliseen viitekehykseen
ja käsittelee tutkimusongelmaa, joka on relevantti tutkimuksen, käytännön sekä julkisen päätök-
senteon kannalta. Väitöstutkimus lisää hyödyllisellä ja uudella tavalla tietojärjestelmätieteen tie-
tämystä teknologioiden käyttöönottoon liittyen. 

Asiasanat: eTerveys, kuluttajien terveysinformatiikka, teknologian käyttöönotto,
terveyskäyttäytymisen muutosten tukijärjestelmät, vakuuttavien järjestelmien
suunnittelu
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Preface 

I started working towards the PhD at the end of 2008. My Master’s thesis 

supervisor, Professor Harri Oinas-Kukkonen had successfully persuaded me to 

pursue an academic career. He had offered me a doctoral student position under 

his supervision in his research group called OASIS (Oulu Advanced Research on 

Software and Information Systems). At that time, I had only a faint idea of what 

doing research is all about. (And by research I mean rigorous scientific research.) 

To be honest, the beginning of my academic journey was not that great. My 

supervisor was visiting Stanford for a year, and my colleagues back then were 

going to different directions for various reasons. The communication with Harri 

was basically intensive e-mail ping pong (as it usually is, even today). Due to the 

circumstances, at times I felt myself quite lonely and frustrated at work. As 

advised by Harri, I began by going through various theories, frameworks, 

concepts, methods, and literature from several disciplines. At some point of time, 

hundreds of hours and articles later, I realized that I actually enjoyed doing 

research: being a perfectionist, overly critical and a bit paranoid was finally a 

good thing!  

Being a researcher gives a certain level of freedom, but at the same time there 

is a great deal of uncertainty and mental burden involved. In addition, in the 

research arena you are under scrutiny every day. I have to say, I have never been 

good in receiving criticism. Still, I love doing research, and the momentarily 

feeling of satisfaction from getting something meaningful written, reviewed, 

revised and finally published. 

Looking back at my first clumsy steps in the pathway to academia, I realize I 

have made significant progress not only as a researcher but also as a human 

being. Several people have been supporting me throughout the process. 

First and foremost, I would like to thank my supervisor, Professor Harri 

Oinas-Kukkonen for seeing my latent talent in research, pushing me forward and 

encouraging me. Over the years, we have had our fair share of conflicting views, 

but gradually our communication and collaboration has turned out to be very 

fruitful. Particularly, I have enjoyed the mutual trust and openness in the 

supervisor–student relationship. Also, as a family man himself, Harri has been 

very understanding and supportive regarding the family matters: I cannot thank 

him enough for that. Regarding our joint research endeavors, I think in the near 

future authors Lehto & Oinas-Kukkonen will be a familiar sight in the top 

scientific journals. 
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Abbreviations 

BCSS Behavior Change Support System 

IS Information Systems 

PLS Partial Least Squares 

PSD Model Persuasive Systems Design Model 

SEM Structural Equation Modeling 

TAM Technology Acceptance Model 

UTAUT Unified Theory of Acceptance and Use of Technology 
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1 Introduction 

As lifestyle-related noncommunicable chronic diseases (such as cardiovascular 

disease, diabetes, and some forms of cancer) and harmful conditions continue to 

increase 1 , demand is significant for applications and systems targeting the 

prevention of such conditions. Examples of such tools include technologies such 

as web- and mobile-based applications and systems, social health technologies, 

and portable devices, such as accelerometers and sensors. Ultimately, these 

technologies enable individuals to better manage and maintain their lifestyle, 

health, and well-being. 

According to Payton et al. (2011: vi), there has been “a shift in the role of the 

patient from passive recipient to active consumer of health information and active 

user of healthcare devices, logging, and monitoring systems”. A recent report by 

the Pew Research Center’s Internet & American Life Project2 indicates that more 

than two out of three (69%) of US adults keep track of at least one health 

indicator such as weight, diet, exercise routine, or symptoms. Half of those track 

“in their heads,” one-third write down notes on paper (e.g., journal or a 

notebook), and one in five use technology to track their health status. Adults with 

two or more chronic conditions track their health more actively and are more 

likely to share their health data with others and clinicians than those with one or 

no chronic condition. Nearly half (46%) of “trackers” respond that tracking has 

changed their overall approach to maintaining their health or the health of 

someone they care for. 

Oinas-Kukkonen (2010, 2012) has proposed a related generic concept 

behavior change support systems (BCSS): “A behavior change support system 

(BCSS) is a socio-technical information system with psychological and 

behavioral outcomes designed to form, alter or reinforce attitudes, behaviors or 

an act of complying without using coercion or deception.” 

 According to Oinas-Kukkonen (2010, 2012) BCSS call attention to 

autogenous and voluntary approaches in which people use information 

technology (IT) to change their attitudes or behaviors, building upon their 

motivation and goals. BCSS harness either technology-mediated persuasion or 

technology-to-individual persuasion. Technology-to-individual persuasion is fully 

                                                        
1 World Health Organization: Projections of mortality and burden of disease, 2004–2030 
http://www.who.int/healthinfo/global_burden_disease/projections/en/ [Last accessed: 20.02.2013] 
2 http://pewinternet.org/Reports/2013/Tracking-for-Health.aspx [Last accessed: 20.02.2013] 
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automatized, whereas technology-mediated persuasion implies that people are 

influencing other people through, e.g., discussion forums, instant messaging, 

blogs, virtual environments, or social network systems. 

In addition to human-computer interaction and computer-mediated 

communication, the central research areas in BCSS include, for example, 

approaches, methodologies, processes, and tools to design and develop such 

systems and means for evaluating their individual, social, and organizational 

impacts (Oinas-Kukkonen 2010, 2012). The research highlights software qualities 

and characteristics, information systems analysis and design, and individual 

behaviors and perceptions. From a technological viewpoint, the research may 

examine socio-technical platforms, systems, services, or applications designed for 

persuasive purposes (Oinas-Kukkonen 2010, 2012).  

Payton et al. (2011) have presented an overview of health IT stakeholders: 

– healthcare consumers 

– heathcare providers 

– health organization administrators and personnel 

– academic stakeholders 

– professional associations: leaders and members 

– private sector vendors 

– non-profit stakeholders 

– regulatory stakeholders 

– government agency stakeholders 

Healthcare consumers are categorized as follows (Payton et al. 2011): patients, 

user/support groups, caregivers, and individuals seeking to maintain health. In 

this dissertation, the focus is on individuals seeking to maintain or enhance their 

personal health. 

In addition to the concept of BCSS, another focal aspect in the work is 

persuasive systems design (PSD). Persuasive systems, in essence, influence users’ 

behaviors and perceptions, and various strategies may be applied by these 

technologies to support different outcomes and behavior change strategies (Oinas-

Kukkonen & Harjumaa 2009, Berkovsky et al. 2012). A PSD model (Oinas-

Kukkonen & Harjumaa 2009) is employed throughout the five studies included in 

the dissertation. The PSD model is a recent conceptualization (Oinas-Kukkonen 

& Harjumaa 2009) mainly for designing and developing persuasive systems. In 

this work the focal point is on the four distinct categories of persuasion presented 
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in the the PSD model 3 : (i) primary task support; (ii) dialogue support; (iii) 

perceived system credibility; and (iv) social influence. 

One of the contributions of this dissertation is that it investigates the 

feasibility of the categories presented in the PSD model (Oinas-Kukkonen & 

Harjumaa 2009). Even though the PSD model is robustly built on several 

established theories, it has not been empirically validated. Moreover, the 

contribution of this work lies in the multiple theoretical perspectives regarding the 

factors affecting consumers’ perceptions and adoption intention towards health 

BCSS. 

The structure of this extended summary is as follows. First, the related work 

is presented. Second, the research questions and approach are put forward. Third, 

the research methodology is discussed. Fourth, a summary of the studies included 

in the dissertation and their key findings is provided. Fifth, the synthesized 

findings are presented in relation to previous work, and limitations are discussed. 

Finally, the extended summary is concluded by demonstrating the importance of 

the presented ideas and highlighting potential future research streams. 

  

                                                        
3 It must be noted that the PSD model extends beyond the categories and the persuasive software 
features. It also presents seven postulates behind any persuasive system and the means to analyze the 
persuasion context. 
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2 Related work 

2.1 Persuasive technology 

Research on persuasive technology (Fogg 2003) has been introduced relatively 

recently. There are numerous definitions of persuasion. According to the Greek 

philosopher Aristotle, rhetoric is “the ability, in each particular case, to see the 

available means of persuasion.” He described three principal forms of rhetorics: 

Ethos (‘character,’ persuading by convincing), Pathos (‘experience,’ persuading 

by appealing to emotions), and Logos (‘word,’ persuading by logical reasoning). 

According to Bostrom (1983: 8), persuasion is “the name we give to the type of 

communication that brings about change in people,” while Simons (2001: 7) 

states that persuasion is “human communication designed to influence the 

autonomous judgments and actions of others.” Regarding the circumstances 

where persuasion may occur, Briñol & Petty (2009: 71) outline the following:  

 In the typical situation in which persuasion is possible, a person or a group 

of people (i.e., the recipient) receives an intervention (e.g., a persuasive 

message) from another individual or group (i.e., the source) in a particular 

setting (i.e., the context). 

Successful persuasion takes place when the target of change (e.g., attitudes, 

beliefs) is modified in the desired direction (Briñol & Petty 2009). Persuasive 

technologies influence user behaviors and perceptions, and various strategies may 

be applied by these technologies to support different outcomes and behavior 

change strategies (Berkovsky et al. 2012, Oinas-Kukkonen 2012). Persuasive 

technologies are employed in a variety of domains, for instance, e-commerce 

(Kaptein 2011), education (Forget et al. 2008), health (Chatterjee & Price 2009), 

safety (Chittaro 2012), and sustainability (Jenkin et al. 2011). 

Table 1. Evolution of persuasive technologies (adapted from Chatterjee & Price 2009). 

Type (Generation) Example technology 

Prescriptive systems (G1) Phone call; Brochures; CD-ROM 

Descriptive systems (G2) Web/Internet; Mobile devices; Sensor devices 

Environmental systems (G3) Body area networks; Context-aware real-time sensing 

Automated systems (Future) Pervasive sensing; Genetic integration 
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Persuasive technology has the potential to be at the forefront of novel health-

related prevention services, applications, and products (Chatterjee & Price 2009). 

2.2 Persuasive design in the eHealth domain 

The domain of interest in this dissertation lies within the realm of eHealth (or e-

Health). There is no universally accepted definition of eHealth. One of the most 

frequently cited definition is put forward by Eysenbach (2001): 

e-health is 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 health care locally, regionally, and worldwide by using 

information and communication technology. 

Changing people’s behavior is at the heart of health promotion. In the past 

decade, the use of technologies to persuade, motivate, and activate change in 

individuals health behavior has been a swiftly expanding field of research. 

Moreover, the use of the Internet as a channel to access health-related information 

is increasing (e.g., Lemire et al. 2008). Using the Internet as a delivery channel 

for health behavior change interventions has been especially relevant. These web-

based automated health behavior change interventions have the potential for high 

reach and low cost. Technologies for preventing, assessing, and treating a variety 

of conditions such as alcohol problems, depression, diabetes, obesity, physical 

inactivity, and smoking have been tested in numerous controlled trials. Recent 

comprehensive meta-analyses provide support for their effectiveness in increasing 

user knowledge and awareness and changing their attitudes and behavior in the 

health promotion area (e.g., Webb et al. 2010. However, a major challenges in 

web-based interventions is the high attrition rate of participants; moreover, among 

those participants who are retained, engagement rates usually decline markedly 

over time (e.g., Eysenbach 2005). 

These web-based interventions are an example of the larger phenomenon of 

BCSS (Oinas-Kukkonen 2012). The interactive web-based components of 

systems and interventions may indeed play a key role in increasing user 

knowledge and awareness and achieving a desired behavior or attitude change. 
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As reducing attrition and increasing website use would likely enhance 

intervention success, it is a priority to design, implement, and evaluate features 

that participants find attractive and captivating. Sillence and Briggs (2006) 

suggest that design issues are not only superficial, but should rather be regarded 

“as an important feature with real implications.” They continue that “If people 

cannot move beyond the poor design then the quality of the content becomes 

irrelevant.” Hardiker and Grant (2011: 10) emphasize that “there should be 

continued focus on appropriate design and content of eHealth services. Services 

should aim to provide understandable, relevant and trustworthy content to a wide 

variety of potential users and in a way that is straightforward to use and that fits 

with day-to-day life.” 

Consolvo et al. (2009) have proposed a set of design strategies for 

technologies motivating lifestyle behavior change. They propose eight design 

strategies: (i) abstract and reflective; (ii) unobtrusive; (iii) public; (iv) aesthetic; 

(v) positive; (vi) controllable; (vii) trending/historical; and (viii) comprehensive. 

The authors advocate the use of theory and findings from recent persuasive 

technology research to extend existing design goals. Brewer and Rimer (2008) 

note that disappointing outcomes for some health behavior change interventions 

should inspire consideration of the use of persuasion strategies. Webb et al. 

(2010) suggest that the effectiveness of Internet-based interventions is associated 

with (i) more extensive use of theory; (ii) inclusion of more behavior change 

techniques; and (iii) use of additional delivery modes. Kreps and Neuhauser 

(2010) call for interventions that appeal to the distinctive interests and emotions 

of targeted audiences to capture attention and influence behaviors (cf. “Affective 

Computing” Picard 2003).  

Van Gemert-Pijnen et al. (2011) have proposed a holistic framework for the 

design and development of eHealth technologies. According to the authors, the 

framework serves as an evidence-based roadmap toward the development and 

eventual integration of the eHealth technologies in the health sector. This 

roadmap mentions the use of persuasive strategies as one of the six key issues. 

2.3 Persuasive Systems Design (PSD) model 

The PSD model (Oinas-Kukkonen & Harjumaa 2009), as discussed above, can 

drive the design and evaluation of BCSS. The PSD model describes a wide range 

of design features for BCSS, which can be subsumed under the four categories of 

primary task, dialogue, credibility, and social support features. Previously, several 
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researchers have used the PSD model in different contexts (e.g., Derrick et al. 

2011, Räisänen et al. 2010, Stibe et al. 2013, Tørning & Oinas-Kukkonen 2010, 

Yetim 2011). In the context of health behaviors, PSD has been applied in a variety 

of studies such as persuasive features in mobile applications for well-being 

(Langrial et al. 2012), persuasive software features embedded in a personal 

wearable training device (Harjumaa et al. 2009), and design of a persuasive 

system promoting healthy behavior and ideal weight (Purpura et al. 2011). 

Fig. 1. Categories in the Persuasive Systems Design (PSD) model. 

The PSD model does not claim that there is a relationship between the number of 

features implemented and overall effect of a BCSS or its persuasiveness. Instead, 

the quality with which features are implemented is of utmost importance. 

However, in their recent meta-analysis, Webb et al. (2010) found out that 

interventions that employed more behavior change techniques commonly 

demonstrated larger effects compared to those that incorporated fewer techniques. 

Moreover, the PSD model can be used as a tool for designers and intervention 

developers, as well as a tool for understanding and interpreting users’ needs and 

how these needs can be implemented. A paper by Oinas-Kukkonen & Harjumaa 

(2009) presents a full description of the PSD model. 

PRIMARY 
TASK 

SUPPORT

DIALOGUE
SUPPORT

CREDIBILITY 
SUPPORT

SOCIAL 
SUPPORT
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2.3.1 Primary task support 

Primary task support encompasses reflecting on one’s behavior, setting personal 

goals, and tracking progress toward them. It also deals with essential issues such 

as reducing user disorientation and cognitive load in system use and adapting the 

PSD to individual user’s tasks. In addition, primary task support entails decision 

support. Eysenbach (2000) states: 

Decision aids differ from information aids mainly in that they contain explicit 

components to help users clarify their values: the patient's personal values 

and the utility or importance of the risks and benefits of each alternative are 

elicited. 

Persuasion techniques in the primary task support category (Oinas-Kukkonen & 

Harjumaa 2009) include reduction, tunneling, tailoring, personalization, self-

monitoring, simulation, and rehearsal. 

2.3.2 Dialogue support 

It is generally accepted that IT artifacts are social actors (e.g., Fogg & Nass 1997, 

Nass & Moon 2000). Accordingly, people consider their interactions with IT 

artifacts to be interpersonal in nature. Moreover, people tend to react to IT 

artifacts as if they were interacting in social situations. For instance, in an 

experimental study by Looije et al. (2010), the subjects experienced the virtual 

and physical character as more empathic and trustworthy than the text-based 

assistant, and expressed more conversational behavior with the characters. Indeed, 

supporting the dialogue between the IT artifact and the individual users is 

essential. Dialogue support defines the key principles in keeping the user active 

and motivated in using the system and, ideally, helping the users to reach their 

intended behavior. In dialogue support, system-to-user prompts, triggers, 

reminders, and positive feedback play an important role. Fogg and Nass (1997: 

559) have stated: “For example, adding either sincere praise or flattery to 

training and tutorial software may well increase user enjoyment, task persistance 

and self-efficacy.” The dialogue support may be further enhanced, for instance, by 

providing users with virtual rewards upon accomplishing certain tasks/goals. 

Providing appropriate feedback and suggestions to the user is also important. 

Finally, dialogue support promotes users’ positive affect or feelings, which will 

likely influence users’ confidence in the source (credibility). According to 
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Consolvo et al. (2009), a system-to-user dialogue must use positive reinforcement 

in order to encourage change. The user should be rewarded for carrying out the 

desired behavior and succeeding in achieving his/her goal, but should not be 

punished when the target behavior is not performed (Consolvo et al. 2009). 

The dialogue support category includes praise, rewards, reminders, 

suggestion, similarity, liking, and social roles (Oinas-Kukkonen & Harjumaa 

2009). 

2.3.3 Credibility support 

Credibility and trust are important, related constructs. According to Everard and 

Galletta (2005: 60), the apparent difference between trust and credibility is that 

“trust is an attribute of an observer (to have trust), whereas credibility is an 

attribute of another person or an object of interest (to be credible).” In their view, 

trust is a manifestation of credibility, which could be considered trustworthiness. 

Computer credibility require that users accept advice, trust the information, and 

believe the output (Everard & Galletta 2005: 59). Prior research on online trust 

has favored dividing the trust component into various subcomponents, such as 

knowledge-based trust, institution-based trust, and cognition-based trust. 

According to Sillence et al. (2006), various factors are likely to govern the extent 

to which individuals feel they can trust health advice online: (i) credible and 

aesthetic visual design, (ii) branding of the site or presence of familiar images or 

trusted logos; (iii) quality of information (perceived expertise); and (iv) 

personalization.  

According to Wathen and Burkell (2002), message credibility in an outcome 

from interaction of source (e.g., expertise, trustworthiness), receiver (e.g., cultural 

factors, prior beliefs), and message characteristics (e.g., plausibility, quality), 

Research on source credibility looks at the effect of individual or organizational 

attributes such as expertise or trustworthiness on the “believability” of the 

message that is conveyed (Wathen & Burkell 2002). Source, receiver, and 

message characteristics all have an impact on information credibility (Wathen & 

Burkell 2002). A highly credible source is typically found to be more persuasive 

than a low-credibility one (Pornpitakpan 2004). 

The PSD model describes seven principles for supporting system credibility: 

trustworthiness, expertise, surface credibility, real-world feel, authority, third 

party endorsements, and verifiability (Oinas-Kukkonen & Harjumaa 2009).  
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2.3.4 Social support 

Our social relationships are increasingly maintained through technology-mediated 

communications (Oinas-Kukkonen & Oinas-Kukkonen 2013). Technology-

mediated communications can aid in forming and maintaining online 

relationships, which in turn facilitate social support. Regarding social support 

through computer-mediated communication, Burrows et al. (2000: 101) state the 

following: 

Whether or not the large number of social actors who currently engage in 

online self-help and social support constitute themselves into virtual 

communities is a key area for debate. But whatever conceptualisation one 

favours, there is no doubt that growing numbers of people across the globe 

are using e-mail, the World Wide Web, mailing and discussion lists, news 

groups, MUDs, IRC, and other forms of computer mediated communication 

(CMC) to offer and receive information, advice and support across a massive 

range of health and social issues.  

There is no unified definition of social support. Nevertheless, it is commonly 

acknowledged that social support has multiple layers: emotional, instrumental, 

appraisal, and informational. According to Uchino (2006) social support may be 

connected with aspects of the social network (groups, familial ties), specific 

behaviors (e.g., emotional or informational support), or our perceived availability 

of support resources. Shumaker and Brownell (1984: 11) define social support as 

“an exchange of resources between two individuals perceived by the provider or 

the recipient to be intended to enhance the well-being of the recipient.” 

Online social support is the subject of much research, especially within the 

eHealth field. According to Barak et al. (2009) a variety of online groups are 

available in either synchronous or asynchronous formats, including web-based 

discussion forums or bulletin boards, live chat rooms, e-mail lists. Compared to 

traditional therapeutic groups, online support might be more flexible, with people 

joining or leaving at any time (Barak 2009). Moreover, anonymity and non-

judgmental interactions are unique to online support (Hwang et al. 2010). Hwang 

et al. (2010) found out that the exchanged social support took the form of 

encouragement and motivation, information, and shared experiences. Chiu et al. 

(2006) argue that social interaction ties, trust, norm of reciprocity, identification, 

shared views, and language govern individuals’ knowledge sharing in virtual 

communities. They also argue that community-related and personal outcome 
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expectations can kindle knowledge sharing in virtual communities (Chiu et al. 

2006). In the social support category, the PSD model operates with the following 

persuasion techniques: social learning, social comparison, normative influence, 

social facilitation, cooperation, competition, and recognition (Oinas-Kukkonen & 

Harjumaa 2009). 

2.4 Behavior change support systems 

BCSS (Oinas-Kukkonen 2010, 2012) are persuasive, producing either computer-

mediated persuasion or computer-human persuasion. BCSS emphasize – but are 

not limited to – autogenous approaches in which people use IT to change their 

own attitudes or behaviors through building upon their own motivation or goal. 

They also request a positive user experience and encourage regular user 

engagement over an extended period of time (Oinas-Kukkonen 2010). Evidently, 

the design and development of BCSSs is a multifaceted issue. It links to 

technological services, applications, platforms, and functionality, the quality and 

content of information, personal goal-setting (Locke & Latham 2002) by the end-

users, and social networks/environments, among other issues. In many cases, the 

BCSS must be always available, as they have to address global and cultural issues 

with a multitude of standards, habits, and beliefs. Furthermore, they have to be 

adaptable to a variety of domains (e.g., healthcare, education) and business 

models (Oinas-Kukkonen 2010). Oinas-Kukkonen (2012: 4) explains what 

distinguishes BCSS research from research into other information systems: 

BCSSs are inherently transformative, deliberately attempting to cause a 

cognitive and/or an emotional change in the mental state of a user to 

transform the user’s current state into another planned state and to cause a 

corresponding change in the user’s behaviors. 

Keselman et al. (2008) have summarized this issue as follows: 

In reaching out to health consumers, the field should make use of a wide 

range of traditional and novel health information resources, from static 

informational Web pages to patient forums and virtual reality environments. 

A wide range of tools and resources should also be used to educate 

consumers about health issues and improve health literacy. These may 

include traditional informational pages and portals, as well as dictionaries, 

encyclopedias, tutorials, risk calculators, and information visualization tools. 
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Table 2 presents an overview of the concepts related to health BCSS found in the 

extant literature.  

Table 2. Summary of health BCSS related concepts found in the literature. 

Authors  Concept Definition 

Barak et al. 

2009 

Web-based intervention ”A primarily self-guided intervention program that is 

executed by means of a prescriptive online program 

operated through a website and used by consumers 

seeking health- and mental-health related assistance. The 

intervention program itself attempts to create positive 

change and or improve/enhance knowledge, awareness, 

and understanding via the provision of sound health-related 

material and use of interactive web-based components.”  

Eysenbach 

2000 

Consumer health 

informatics 

”Consumer health informatics is the branch of medical 

informatics that analyses consumers' needs for information; 

studies and implements methods of making information 

accessible to consumers; and models and integrates 

consumers' preferences into medical information systems.” 

Gustafson et al. 

2002 

Consumer Health 

Informatics Systems 

(CHIS) 

”Consumer Health Informatics Systems (CHIS) include 

patient-oriented interactive computer-based programs that 

provide information, decision, behavior change and 

emotional support for health issues. […] CHIS services can 

range from simple applications such as a single article or 

discussion group to ones offering many services including 

information, communication, analysis, personalized web 

pages and computer based games designed to promote 

behavior change.” 

Murray et al. 

2005 

Interactive Health 

Communication 

Applications (IHCA) 

”Interactive Health Communication Applications (IHCAs) 

are computer-based, usually web-based, information 

packages for patients that combine health information with 

at least one of social support, decision support, or 

behaviour change support.” 

Or & Karsh 

2009 

Consumer health 

information technnology 

(CHIT) 

”CHITs are defined as computer-based systems that are 

designed to facilitate information access and exchange, 

enhance decision making, provide social and emotional 

support, and help behavior changes that promote health 

and well-being.” 

In spite of the growing interest towards the field, there is a limited amount of 

rigorous theoretical and empirical studies studying adoption of BCSS. Decision 

support systems for managers/professionals (see a review by Arnott & Pervan 
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2008) and consumers (e.g., Al-Natour et al. 2008, Wang & Benbasat 2009), and 

persuasive recommendation agents (e.g., Komiak & Benbasat 2006, Xiao & 

Benbasat 2007) have been studied relatively widely in the information systems 

(IS) discipline. Even though these types of studies relate to the nature of 

persuasive BCSS, there is certainly a need for more knowledge on how people 

engage and interact with BCSS.  

2.5 Acceptance and adoption of health systems for consumers 

An important and traditional research question in IS research is how can we 

explain user acceptance of IS. The commanding paradigm in this area of research 

is established in the technology acceptance model (TAM) (Davis 1989). 

Indisputably, TAM has been one of the most significant theories in IS research. 

Nevertheless, the model has been critiqued, criticized and revised (e.g., Benbasat 

& Barki 2007, Venkatesh & Bala 2008). For the interested reader, Venkatesh et al. 

(2007) discuss the past, present and future of TAM-based research. Also, 

Benbasat & Barki (2007) critically discuss several aspects of TAM research. 

Prior research on technology acceptance theories has concentrated mainly on 

instrumental beliefs as drivers of individual usage intentions (Agarwal & 

Karahanna 2000). Nonetheless, previous work has indicated that holistic 

experiences with technology, encapsulated in constructs such as enjoyment (van 

der Heijden 2004) and flow (Agarwal & Karahanna 2000), are also important 

explanatory factors in technology acceptance theories. In general, efforts to 

extend TAM have usually taken one of three approaches (Wixom & Todd 2005): 

(i) introducing factors from related models; (ii) proposing additional or alternative 

belief factors; and (iii) scrutinizing antecedents and moderators of perceived 

usefulness and perceived ease of use. The additions that have been made to TAM 

comprises constructs such as trust, cognitive absorption, self-efficacy, job 

relevance, image, result demonstrability, disconfirmation, information 

satisfaction, top management commitment, personal innovativeness, information 

quality, system quality, computer anxiety, computer playfulness, and perceptions 

of external control (Benbasat & Barki 2007).  

Novel models have also emerged. Al-Natour & Benbasat (2009) developed an 

interaction-centric model for the adoption and use of IT artifacts. Beaudry and 

Pinsonneault (2010) argue that emotions are essential drivers of behaviors. 

Walden and Browne (2009) have proposed a Sequential Adoption Theory, which 

explains herding behavior in early adoption of novel technologies.  
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In the beginning of the present century, Eysenbach (2000) state that the 

primary challenge in developing comprehensive consumer health informatics 

systems is the modest body of knowledge of how individuals interact with the 

technology and how they process and act on information. Even now, several years 

later, Eysenbach’s argument seems relevant. Beaudin et al. (JMIR 2006) propose 

that consumers’ adoption of pervasive “monitoring” systems might increase if the 

systems are designed to support personalized, longitudinal self-investigation that 

primarily helps consumers to learn about the attributes and circumstances that 

impact their social, cognitive, and physical health. Jimison et al. (2008) found that 

the most frequent barrier to consumer use of interactive health IT across studies 

was the lack of a perceived benefit. Lack of convenience was another important 

obstacle. Moreover, people were less likely to use systems if they did not fit 

seamlessly into their regular daily routines. Also, burdensome data entry was 

perceived as a barrier. Another major hindrance to the use of the interactive 

consumer health IT was the lack of trust of the information provided. Lastly, 

technical issues often averted consistent system use. Clearly, technologies cannot 

help facilitate self-monitoring and self-management or improve consumers’ health 

outcomes when consumers do not adopt the technology (Or & Karsh 2008, Kim 

& Chang 2007, Rahimpour et al. 2008, Chatterjee & Price 2009). 

In a literature review of factors affecting patients’ CHIT acceptance, Or & 

Karsh (2009) found that most studies concentrated on patient-related predictors, 

such as sociodemographic and health variables. According to Or & Karsh (2009), 

the majority of the 52 studies included in their review did not test “relevant and 

reliable predictors of acceptance,” such as ease of use and usefulness of CHITs 

and social influence. Moreover, Or and Karsh (2009) argue that only a handful of 

studies were grounded in a theory that could explain technology acceptance. 

Consequently, they suggest that model misspecification could be a significant 

limitation of previous research. The practical implication is that, due to the lack of 

theoretically driven empirical models, the designers and decision makers are left 

without tangible guidelines for how to promote patient acceptance of CHIT (Or & 

Karsh 2009). 

In spite of the popularity of technology acceptance and adoption studies, 

limited attention has been paid to theorizing about the adoption of persuasive 

systems (Oinas-Kukkonen & Harjumaa 2009). In this dissertation, we put forward 

a novel approach for investigating BCSS through a theoretical lens. 
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3 Research questions and approach 

3.1 Research questions 

The main research question of this dissertation is: 

To what extent persuasive systems design has an influence on consumers’ 

intention to adopt health behavior change support systems? 

Since attrition is a major challenge in web-delivered health interventions 

(Eysenbach 2005), Studies I and II investigate the utilization of persuasive 

features in such interventions. Persuasive features are assumed to enhance the 

participation and engagement to the interventions (Kelders et al. 2012); thus, it is 

deemed reasonable to examine the level of utilization of such features. Studies I 

and II address the subquestion: What are the persuasive techniques conveyed in 

state-of-the-art web-based health behavior interventions? 

Studies I and II are qualitative and descriptive evaluations by nature. Study I 

is a systematic literature review, providing a good overview of the problem 

domain. Study II is more “hands-on” research exercise that looks into the 

persusive techniques put into practice in web-based systems for health behavior 

change. These initial examinations have created the grounds for Studies III, IV 

and V, which are classifiable as field studies. According to Boudreau et al. (2001: 

4), field studies are “non-experimental inquiries occurring in natural systems.” 

They offer the following description regarding the use of field studies (Boudreau 

et al. 2001: 4): 

Researchers using field studies cannot manipulate independent variables or 

control the influence of confounding variables. For data-gathering 

techniques, field studies can employ either questionnaires, administered in 

person, by mail or e-mail, or over the Web, or they can use interview 

transcripts, coded for quantitative analysis, or they can use a variety of other 

techniques. 

The central research question is addressed in three quantitative studies, with a 

total of 616 subjects. In Study IV, there are two measurement points, whereas 

Studies III and V have a single point of measurement. 
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3.2 Grounding the work in the IS discipline  

Benbasat and Zmud (2003) argue that “the core of IS research should focus on the 

IT artifact, the capabilities and practices involved in the development and use of 

such an IT artifact, and the impacts of IT artifact use.” In addition, according to 

Benbasat and Zmud (2003), among the set of core IS properties are “the human 

behaviors reflected within, and induced through both the (1) planning, designing, 

constructing, and implementing, and (2) direct and indirect usage of these 

artifacts.” Even though Agarwal and Lucas (2005) agree in many respects with 

Benbasat and Zmud’s (2003) commentary, they counterargue as follows:  

Our conclusion is that following Benbasat and Zmud’s nomological net will 

result in a micro focus for IS research. The results of such a focus are 

potentially dangerous for the field. 

Agarwal and Lucas (2005) call for more macro-focused research on the 

transformational facets of the technology to disseminate their importance to 

individuals, organizations, industries, and the economy.  

The “latent semantic” analysis on IS literature, conducted by Sidorova et al. 

(2008), uncovered the core intellectual properties in the IS discipline. The authors 

found the following five core research areas: (i) IT and organizations; (ii) IS 

development; (iii) IT and individuals; (iv) IT and markets; and (v) IT and groups 

(Sidorova et al. 2008). This dissertation is primarily located in (iii). Sidorova et 

al. (2008: 475) summarize the intellectual core of the IS discipline as follows: 

The Information Systems academic discipline focuses on how IT systems are 

developed and how individuals, groups, organizations, and markets interact 

with IT. 

Benbasat (2010) argues that there is a need to expand the user base from 

professional and managerial users and customers to other audiences. Recent 

essays (Benbasat 2010, Hevner & Zhang 2011, Lyytinen 2010) call for a greater 

design focus in IS HCI research. Moreover, there is a need to broaden the scope 

from managerial and organizational systems to individual information systems 

(Baskerville 2011). 

Based on the argumentation above, the dissertation can be seen as a good fit 

to the scope of IS research. Even though the focus of this dissertation is primarily 

on IT (artifacts) and individuals (Sidorova et al. 2008), thus being micro-level 
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research (Agarwal & Lucas 2005), the work has relevance even on the macro 

level.  

Table 3 presents an overview of the IT artifacts investigated in each study and 

the access level to the artifacts (author’s classification). In study I, the access to 

the IT artifacts was indirect and low, due to primarily relying on textual 

descriptions of the systems. In contrast, in Study II the access to the artifacts was 

indirect and high, since there was the possibility of inspecting the systems 

through the web interface, but there was no access to the underlying mechanisms. 

In Studies III and IV, we had an open communication channel to the developers of 

the systems (Duodecim and Changetech) under examination; thus, the access was 

direct and high. In Study V, the access was direct and medium.  

Table 3. The “IT artifacts” investigated in each study and access to the artifacts. 

Study Artifact(s) investigated Access to the IT artifact by the researchers 

I 23 Web-based BCSS’ Indirect / low 

II 6 Web-based BCSS’ Indirect / high 

III A Web-based BCSS Direct / high 

IV A Web-based BCSS Direct / high 

V A Web-Based BCSS Direct / medium 

Ontological and epistemological assumptions 

In this dissertation, a positivist approach is taken. According to Bryman (1984) 

quantitative methodology is an approach for carrying out social research that 

applies a natural science—most commonly a positivist approach—to social 

phenomena. The positivist approach is frequently characterized as “exhibiting a 

preoccupation with operational definitions, objectivity, replicability, causality, and 

the like” (Bryman 1984). 

Regarding the underlying epistemological assumptions, Bryman state (1984: 

77): 

Research of this kind is frequently described as being positivist or empiricist. 

In attributing to it labels of this kind an essentially epistemological point is 

being made, namely that research of this genre is underpinned by a 

distinctive theory of what should pass as warrantable knowledge. Surveys are 

seen as instruments for the elucidation of research which makes such 

epistemological assumptions, though experimental designs and secondary 



 

 34

analyses of precollected data are also often recognized as exhibiting the same 

underlying philosophical premises. 

According to Straub et al. (2005) there are two fundamental issues regarding 

quantitative positivist research (QPR): (i) emphasis on quantitative data, and (ii) 

emphasis on positivist philosophy. Regarding the former, “numbers come to 

represent values and levels of theoretical constructs and concepts and the 

interpretation of the numbers is viewed as strong scientific evidence of how a 

phenomenon works” (Straub et al. 2005: 222). Furthermore, “sources of data are 

of less concern than the fact that empirically derived numbers lie at the core of the 

scientific evidence assembled” (Straub et al. 2005: 222). Lastly, the researcher is 

inspired to derive meaning and evidence from the numerical outputs to the extent 

that it leads to the second fundamental element, positivism, which demarcates a 

scientific theory as one that can be falsified (Straub et al. 2005). 

Becker and Niehaves (2007: 199) discuss the controversy over positivist and 

interpretivist research within the IS field: 

On the one hand, positivist researchers theoretically claim an intersubjective 

validity of their research results. The rigour imperative thus is to select and 

apply research methods aiming at minimizing the subjective influence of the 

individual researcher. On the other hand, interpretivist researchers focus 

more on the subjective propositions that are regarded to be relevant when 

individuals strive for knowledge. 

Regarding the epistemological approach, Gregor (2006: 634) states:  

Whether one regards oneself as a positivist or an interpretivist or a scientist 

should not be the primary question and indeed this categorization may not 

make much sense, given the simplistic and inconsistent manner in which these 

terms are often used. It is suggested that researchers should think very 

carefully and separately about issues such as causality, explanation, 

generalization, and prediction in framing theory. 

Theoretical stance 

According to Järvinen (2000), in theory-testing studies methods such as survey, 

field study and experiment, and laboratory experiment are employed. Moreover, 

in theory-testing research, “the theory, model or framework is either taken from 
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the literature, or developed or refined for that study” (Järvinen 2000). On the 

other hand, in theory-creating studies, researchers seek to develop novel theories 

grounded on the collected raw data, employing methods such as case study, 

discourse analysis, grounded theory, and hermeneutics (Järvinen 2000). Based on 

this classification, the nature of this dissertation is theory-testing. 

Confirmatory studies seek to test predefined relationships, whereas 

exploratory studies define possible relationships in only the most general form 

and then enable multivariate techniques to estimate relationships (Boudreau et al. 

2001). In exploratory research, in lieu of confirming any relationships specified 

prior to the analysis, the method and the data are allowed to define the nature of 

the relationships (Boudreau et al. 2001). Based on this classification, this 

dissertation work is not purely confirmatory nor exploratory; instead, “pre-

confirmatory” would be an appropriate label for the type of research conducted. 

Gregor (2006) demonstrates the multiple views of theory in IS by providing 

examples of theories of distinct ontological types (Gregor 2006: 613): 

– Theory as statements prescribing how something should be done in practice: 

specifies instructions to be followed in practice; implicit assumption that the 

prescribed methods will in some aspect be superior than alternatives. 

– Theory as statements offering a lens for viewing or explaining the world: 

theory is considered as an advantageous end product; does not involve formal 

testing. 

– Theory as statements of testable relationships among constructs: testable 

propositions that can be investigated empirically. 

Furthermore, Gregor (2006) presents a taxonomy of IS theories. The five types of 

theory in IS are: (I) theory for analyzing, (II) theory for explaining, (III) theory 

for predicting, (IV) theory for explaining and predicting, (V) theory for design 

and action (Gregor 2006). According to Gregor (2006: 631) theory types from II 

through V necessitate “some form of realist ontology, as constructs in theoretical 

statements can refer to entities in the real world.” The theory type in this 

dissertation is (IV), theory for explaining and predicting. 
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4 Research methodology 

As briefly discussed in the previous chapter, this dissertation employs two distinct 

methodological approaches. Studies I and II are qualitative, descriptive 

(positivist) studies, and Studies III–V are quantitative, positivist studies. 

According to Sarker et al. (2013: 8), “unlike in quantitative studies, researchers in 

qualitative studies are instruments of observations and analysis.” In I and II, the 

PSD model (Oinas-Kukkonen & Harjumaa 2009) serves as an observational lens 

and as a scheme for systematically codifying the observations.  

Bryman (1984: 77) has stated that the survey is the preferred tool within 

quantitative tradition. He argues: 

Through questionnaire items concepts can be operationalized; objectivity is 

maintained by the distance between observer and observed along with the 

possibility of external checks upon one's questionnaire; replication can be 

carried out by employing the same research instrument in another context; 

and the problem of causality has been eased by the emergence of path 

analysis and related regression techniques to which surveys are well suited. 

In Studies III–V, the instruments of objective observation are the surveys (see 

Appendices).  

4.1 Theoretical foundations of the constructs 

Table 4 gathers the constructs used in Studies III, IV and V and presents the 

descriptions along with their theoretical origins. 
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Table 4. Summary of the constructs used in the research models and their origins.  

Construct Description References 

Primary task 

support 
The system enables reflecting on one’s 

behavior, personal goal setting, and tracking 

progress toward them. The system adapts to 

individual user’s tasks. Complex tasks are 

reduced into smaller subtasks. 

Self-efficacy theory (Compeau & 

Higgins 1995) 

Goal setting and task motivation (Locke 

& Latham 2002) 

Task-technology fit (Goodhue & 

Thompson 1995) 

Person–artefact–task (Finneran & 

Zhang 2003 
Dialogue support The system provides relevant feedback to its 

users via words, images, sounds, and other 

forms of media. 

Cognitive fit theory (Vessey & Galletta 

1991) 

Fogg & Nass (1997)  

Klein et al. (2002) 
Perceived 

credibility 

Perceived credibility encompasses trust, 

believability, reliability, and credibility. 

High-level model of trust perceptions of 

informational and transactional websites 

(Corritore et al. 2003) 

 “Terms such as accepting the advice, 

trusting the information, and believing the 

output are seen as conveying computer 

credibility.” (Everard & Galletta 2005: 59) 

Generic model of trust in e-commerce 

(Tan & Thoen 2000) 

McKnight et al. (2002) 

The mechanics of trust (Riegelsberger 

et al. 2005) 
Social support Social support category describes how the 

system motivates users by leveraging social 

influence. In addition, IT artifacts are social 

actors. 

Butler 2001 

Chiu et al. 2006 

Shin 2013 

Social 

identification 
Identifiying with other system users, shared 

characteristics, common interests / language. 

Social identity: “as that part of an individual’s 

self-concept which derives from his 

knowledge of his membership of a social 

group (or groups) together with the emotional 

significance attached to that membership.” 

(Tajfel 1974: 69) 

Social identity (Tajfel 1974) 

Group cohesion (e.g. Yoo & Alavi 2001) 

(Ma & Agarwal 2007) 

Perceived 

persuasiveness 
Persuasiveness is operationally defined as 

individuals’ favorable impressions toward the 

BCSS. 

Elaboration likelihood model (Petty & 

Cacioppo 1986) 

Crano & Prislin 2006 

Wood 2000 
Perceived effort ”effort expectancy is the degree of ease 

associated with consumers’ use of 

technology” (Venktesh et al. 2012) 

Modified from TAM (Davis 1989) and  

UTAUT (Venkastesh et al. 2003, 2012) 
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Construct Description References 

Perceived 

effectiveness 

”Performance expectancy is defined as the 

degree to which using a technology will 

provide benefits to consumers in performing 

certain activities.” (Venktesh et al. 2012) 

Modified from UTAUT (Venkastesh et 

al. 2003, 2012) 

Design 

aesthetics 

Visual aesthetics of computer interfaces is a 

strong predictor of users’ satisfaction and 

pleasure (Lavie & Tractinsky 2004). Visual 

design aesthetics significantly impacted ease 

of use, perceived usefulness and enjoyment 

(Cyr & Head 2006). Attractiveness of the 

source has been often found to influence 

how people react and process upon 

information (e.g. Wathen & Burkell 2002). 

Cyr & Head 2006 

Lavie & Tractinsky 2004 

Robins & Holmes 2008 

Unobtrusiveness Technology may provide the means to aid 

the individual users in their tasks but the key 

to successful implementation and continued 

use may depend on whether users have the 

opportunity to use the system as a seamless 

part of their daily routines. Unobtrusiveness 

is operationalized as a contextual construct 

that reflects whether the system fits with the 

user’s environment in which he or she uses 

the system 

Compatibility beliefs (Karahanna et al. 

2006) 

Obtrusiveness (Hensel et al. 2006) 

Use continuance Users' intention to continue using BCSS. Bhattacherjee 2001 

Ortiz de Guinea & Markus 2009 

4.2 Partial least squares structural equation modeling 

The research models were analyzed using partial least squares structural equation 

modeling (PLS-SEM). Such a component-based path modeling is appropriate 

when the purpose of the model is to predict, rather than to test an established 

theory (Hair et al. 2011). According to Gefen et al. (2011), PLS-SEM is well 

suited for exploratory research. Moreover, PLS is reasonably robust to deviations 

from a multivariate distribution. The aforementioned issues summarize the 

rationale for employing PLS-SEM in the studies. The statistical objective of PLS-

SEM is similar as that of linear regression, i.e., to demonstrate explained variance 

in the latent variable as indicated by R-squared values, to indicate the strength of 

the relationship between latent variables in terms of R-squared values, and test the 

significance of the relationship between latent variables by estimating t-values 
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and reporting their corresponding p-value (Gefen et al. 2000, Hair et al. 2011). 

According to Hair et al. (2011) PLS-SEM minimum sample size should be equal 

to the larger of ten times the largest number of structural paths directed at a 

particular latent construct in the structural model. Our sample sizes exceed this 

requirement in all three studies.  

Overall, testing the PLS model is carried out in two steps: 1) the assessment 

of the reliability and validity of the measurement model, and 2) the assessment of 

the structural model. The measurement model includes the relationships between 

the constructs and the indicators used to measure them. The convergent and 

discriminant validity of the research instrument is discerned in order to verify that 

the constructs’ measures are valid and reliable before attempting to draw 

conclusions regarding relationships among constructs. 

4.3 Measurement validation 

Boudreau et al. (2001) argue that the use of previously validated instruments is 

efficient but does not automatically result in superior constructs for the field. 

There are theoretical and practical reasons for employing previously validated 

instruments. A major theoretical reason is that doing so allows researchers to 

cumulate knowledge and maintain comparability between studies (Boudreau et al. 

2001). The fast pace of technological change often restrains researchers from 

investing time in novel instrument development. 

In terms of instrument validation, studies using “first generation” statistical 

techniques (such as regression and ANOVA) seem to substantially differ from 

studies using “second generation” techniques (such as SEM) (Boudreau et al. 

2001). Boudreau et al. (2001) argue that a plausible explanation for this 

difference is that SEM analyzes both the structural model (the presumed 

causation) and the measurement model (the loadings of observed items). Thus, 

validity assessment is built into SEM: the validity statistics are explicit in the 

output, and the degree of statistical validity directly affects the overall model fit 

(Boudreau et al. 2001). In contrast, in first generation techniques, validity and 

reliability analyses are not related to the actual hypothesis testing and do not 

determine the overall fit indices. 

Each of the quantitative field studies (III, IV, V) utilize a slightly different 

measurement instrument. According to Straub et al. (2004), theories are more 

robust when variant forms of measurement produce similar outcomes. Since the 

aim of this dissertation is theory-exploration, the variant forms of measurement 
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can be actually seen as a strength as opposed to a weakness. From these variant 

forms of measurement we can synthesize perhaps a more robust measurement 

instuments than if exactly the same instument were utilized in each of the studies. 

(The theoretical origins for the survey instruments are presented in Table 4. 

Additionally, the survey items for each study are presented in Appendices 1, 2, 

and 3.) 

4.4 Common method variance 

Over the years, critiques have emerged of technology acceptance and adoption 

studies. These critiques are not unexpected given the volume of related studies. 

Moreover, some studies have potentially misused the concepts and even reported 

false positives (Goodhue et al. 2011). For instance, 15–20 years ago, limited 

attention was paid to the common method variance (CMV) within the IS 

discipline. 4  Now the field’s body of knowledge is more substantial, and the 

editors and reviewers are aware of the problems related to these types of studies.  

As most of the variables were measured using the same instrument, CMV 

poses a potential threat to the validity of the results. In order to minimize CMV ex 

ante, we randomized the order of the survey items. Moreover, respondents were 

assured of the anonymity and confidentiality of the study, and that they should 

answer as honestly as possible. No incentives were used to drive participation. 

Actual usage was measured with log file data that was captured independently of 

the surveys. Several measures were also taken ex post to test and possibly control 

for CMV. Podsakoff et al. (2003: 889) argue that if there is a harmful level of 

common method bias, “(a) a single factor will emerge from exploratory factor 

analysis (unrotated) or (b) one general factor will account for the majority of the 

covariance among the measures.” Regarding the first criterion, substantially more 

than one factor emerged to explain the variance in the analysis. With respect to 

the second criterion, no general factor was observed.  

Very high correlations (>.90) between latent variables are a “red flag” for 

common method bias (Pavlou et al. 2007). None of the correlations were near 

the .90 level. Finally, WarpPLS 3.0 software calculates Full Collinearity VIFs 

(Variance Inflation Factors). Full Collinearity VIFs further indicate (all VIFs < 4) 

                                                        
4 A simple search with Google Scholar (articles dated between: 1990–2002 vs. 2003–2013) with the 
search terms “common method bias” + “information systems” and “common method variance” + 
“information systems” provides support for this view. 
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that CMV should not cause a detrimental effect. Kock & Lynn (2012) suggest that 

for variance-based SEM (such as PLS) the VIFs are lower than 3.3. 

4.5 Ethical issues in research involving human subjects 

Ethical guidelines from the Finnish Advisory Board on Research Integrity were 

closely followed throughout the studies involving human subjects. In each study, 

participation was voluntary and nobody was coerced into participating in 

research. All participants were adults. Prior to participating in a study, participants 

read an informed consent form. In the form, research participants were informed 

about the procedures involved in research and gave their consent to participate. 

Participants were not put into a situation where they might be at risk of harm 

(either physical or psychological) as a result of their participation. The privacy 

and anonymity of the research participants was closely guarded and the 

participants were guaranteed that identifying information would not be made 

available to anyone who is not directly involved in the study. 
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5 Summary of the five studies 

In this chapter a summary of the key findings is presented and the individual 

contributions and limitations of each study included in the dissertation. 

5.1 The role of PSD model in the studies 

Oinas-Kukkonen and Harjumaa’s (2009) PSD model is a framework for 

evaluating persuasive features of various information and communication 

technologies. The PSD model includes a way of analyzing the qualities of a 

system by means of four categories; primary task, dialogue, credibility, and social 

support. The PSD model also involves a persuasive context analysis of the 

intentions, technology, and strategies for persuasion. It thus includes a transparent 

evaluation of the context in which persuasion occurs, and the techniques used to 

persuade the users of a system. 

Table 5 presents an overview of the PSD categories investigated in each 

study. 

Table 5. Persuasive systems design categories and features investigated in each 

study. 

Study Persuasive systems design 

categories investigated 

Persuasive features 

investigated 

Additional variables investigated 

I Primary task support, dialogue 

support, credibility support, 

social support 

28 persuasive 

software features 

investigated 

--- 

II Primary task support, dialogue 

support, credibility support, 

social support 

28 persuasive 

software features 

investigated 

--- 

III Primary task support, dialogue 

support, credibility support 

Category-level 

analysis 

Intention to use 

IV Primary task support, dialogue 

support, credibility support 

Category-level 

analysis 

Design aesthetics, unobtrusiveness, 

perceived persuasiveness, intention to 

use, actual use 

V Primary task support, dialogue 

support, credibility support, 

social support 

Category-level 

analysis 

Social identification, perceived 

effectiveness, perceived effort, use 

continuance 
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5.2 Study I 

Study I (Lehto & Oinas-Kukkonen 2011) 5  is a systematic literature review 

examining persuasive software features implemented in web-based health 

interventions. The selected problem domains are alcohol abuse and smoking. The 

study identification process is shown in Figure 2. 

 

Fig. 2. Study identification process in JMIR article. 

In conducting the review, guidelines such as Webster and Watson (2002) were 

followed. We carried out electronic literature searches in five databases 

(Academic Search Premier [EBSCO Publishing, Herts, England], Cochrane 

                                                        
5  Journal of Medical Internet Research provides open access to the online article: 
http://www.jmir.org/2011/3/e46/ [Last accessed: 4.2.2013] 

Database searches

645 records identified
405 excluded by 

abstract

240 abstracts screened

76 full articles obtained

Total of 23 studies 
included in the 

review

164 duplicated 
removed

53 excluded for 
reasons
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Central Register of Controlled Trials, ISI Web of Knowledge, Medline [Ovid], 

and Scopus) to identify randomized controlled trials of web-based interventions 

for substance use published January 1, 2004, through December 31, 2009, in 

English. The following terms were used in the database searches: (1) online*, 

Internet*, web* and (2) intervention, self-help, treatment, trial. To identify alcohol 

interventions we used the following additional search terms: drink*, alcohol*. For 

smoking interventions we utilized the terms: smoke*, smoking, cigarette, tobacco, 

cessation. An asterisk (*) denotes a wildcard. We also screened the bibliographies 

of relevant articles, including systematic reviews and meta-analyses to identify 

potentially relevant studies. Articles were included if they: (i) focused on web-

based alcohol or smoking (tobacco) interventions, (ii) assessed behavioral 

outcomes or program utilization, (iii) were randomized controlled trials or quasi-

experimental designs, and (iv) were peer-reviewed full research articles. Follow-

up studies that used data from the same cohort of participants were excluded. 

Brief interventions were excluded because of their rather limited content. 

Moreover, brief interventions have been repeatedly reported, even to the extent 

that it was deemed appropriate to put more emphasis on analyzing the less 

commonly reported, more complex web-based substance use interventions. We 

included the studies of interventions providing more than three sessions and/or 

aiming at more than 60 minutes of individual engagement with the program. 

Articles explicitly using the term brief intervention in the title, abstract, or 

keywords were excluded. 

Of the 23 articles included in the review, 20 primarily measured health 

behavior outcomes. Of these articles, 12 reported statistically significant 

differences between groups. Overall, three articles assessed program utilization, 

and two of them reported positive findings.  

The primary task support components were reported relatively frequently in 

the reviewed studies. Reduction, self-monitoring, simulation, and personalization 

seem to be the most common techniques to support accomplishing a user’s 

primary task. This is a positive finding because reduction and self-monitoring can 

be considered as the key elements of primary task support. Surprisingly, the use 

of tailoring was very limited. This shortcoming suggests that the interventions are 

targeted for too broad an audience. It would be fair to expect that different 

approaches were needed for different kinds of user groups.  

Dialogue support elements were meagerly used in the interventions. 

Leveraging reminders was the most common way to enhance the user-system 

dialogue. Credibility issues are crucial in website engagement as users will 
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engage with sites they perceive credible and navigate away from those they do 

not find credible. Based on the textual descriptions of the interventions, we 

cautiously suggest that most of them were relatively credible. All of the 

interventions were designed and developed by groups of professionals from a 

variety of related areas of expertise. 

The prevalence of social support in the reviewed interventions was 

encouraging. Social support provided through the systems is often based on peer 

support. Eysenbach (2004) argues that there is not yet very strong evidence for 

what type of peer-based social support the systems ought to provide. Bennett and 

Glasgow (2009) claim that there are no examples of trial designs that would 

enable a systematic investigation of the potential benefits of social networking. In 

the review, we were not able to confirm the effect of social support components 

on health behavior outcomes. This is mainly due to the fact that only one of the 

included articles explicitly studied the effect of adding a social component 

(virtual community) within the intervention. Regarding computer-mediated social 

support, many research and design issues still need to be resolved about the type 

of online support: for example, whether it should be expert-led versus user-

driven, moderated versus unmoderated, synchronous versus asynchronous, or 

open access versus restricted access, among other issues.  

Evaluating the effectiveness of specific persuasive features within web-based 

interventions is difficult since the features are not usually explicitly tested. 

Regardless of its wide coverage, the PSD model is not an exhaustive list of 

persuasive features. In addition, some features overlap (e.g., social 

learning/comparison/facilitation and liking/similarity) and are thus rather difficult 

to analyze. New persuasion techniques may also be identified in the future. The 

PSD model has been built in such a manner that it may evolve, but even as it 

stands now, it is an important asset for any health BCSS developer. 

The descriptions and analyses of how interventions are developed are often 

absent from scientific literature due to space constraints. However, we argue that 

the presentation of detailed information about the theoretical basis, functionality, 

content, and structure of a web-based intervention helps to interpret the results 

and conduct evaluations as on a more finely grained level. Ahern (2007) points 

out that randomization to experimental groups or conditions remains the gold 

standard for evaluating intervention efficacy but may not provide the most 

relevant information for dissemination. 

Methodological challenges and latent scientific foundations in researching 

Internet-based interventions are acknowledged by many researchers. Glasgow 
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(2009) state that the diversity in content area, disciplines involved, and 

publication outlets is the reason that consistency has been low in terms of how 

Internet-based solutions have been conceptualized, reported, and evaluated. 

Finally, the brevity of intervention descriptions makes drawing generalizable 

results more difficult. Due to these issues, the application of the PSD model 

turned out to be relatively laborious. In the review, we relied on textual 

descriptions of the interventions and were thus able to provide only a limited 

synthesis. 

Analyzing persuasive design is a challenging task. When conducting an 

analysis such as the one outlined in the present review, potential bias lies in the 

interpretation of the articles. Nonetheless, in extracting and categorizing 

persuasive features, we rigorously observed whether the authors clearly state the 

described variables. Clearly, the articles did not necessarily follow the very same 

terminology as found in the PSD model. Thus, the analysis was based on 

interpretive categorization. 

5.3 Study II 

Study II (Lehto & Oinas-Kukkonen 2010) investigates persuasive software 

features and persuasion context in selected web-based systems for weight loss.  

The aim of the study was to gather a concise but representative list of current 

state-of-the-art web-based systems for weight loss. Web-based systems for weight 

loss were searched for during December 2009–January 2010 from the Internet 

using public search engines (e.g., Google, Yahoo!, Bing), using the following 

search terms: weight, loss, control, diet, nutrition, obesity. Even if the search 

process was extensive, the search method is by no means exhaustive. The search 

phrase “weight loss” results in millions of hits on Google alone. Moreover, going 

through all possible combinations and variations for search terms is practically 

impossible and will only lead into highly redundant search results. As an 

inclusion criteria, the site had to be in English, free of charge (or providing a free 

trial), require registration, accept international users, and provide extensive 

interactivity. Based on the abovementioned criteria, we chose six web-based 

systems (out of pool of 50 candidates) for further evaluation. The sites were: 

– Calorie Count (henceforth CC)  

– CalorieKing (CK) 

– Diet.com (DIET) 
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– ObesityHelp (OH) 

–  WebMD Healthy Eating & Diet Center (WMD) 

– Project Weight Loss (PWL) 

The persuasion context is composed of the intent, the event, and the strategy 

(Oinas-Kukkonen & Harjumaa 2009). Dey (2001) state that context is all about 

the whole situation relevant to an application and its set of users, and he defines 

context as any information that can be used to characterize the situation of an 

entity.  

The persuaders behind the systems appeared to be commercial companies. 

However, only two of the systems clearly stated the background organization. In 

fact, it was very difficult to determine the underlying motives for persuading 

users (i.e., the intent), as three out of six interventions did not reveal the purpose 

of the system beyond rather unspecific statements. These shortcomings may 

decrease the overall persuasiveness of the systems. 

 All of the evaluated systems ultimately aimed at enhancing individuals’ 

health, in terms of weight loss, through the utilization of different types of 

software tools and information. Self-help, personal goal-setting, and motivation 

play an important role in the change process in all of these sites. None of the 

systems explicitly stated whether they targeted a change in individuals’ behavior 

or also in their attitudes (change type). However, it seems that the systems 

targeted behavior change rather than attitude change. 

The event contains the use, user, and technology contexts. The use context 

refers to the problem domain dependent features. The user context entails the 

individual users’ characteristics, including, for instance, users goals, abilities, and 

cultural factors. The technology context refers to the features and requirements of 

the technological platform and/or application. The descriptions of the use context 

were limited all of the evaluated sites. It would appear that half of the sites failed 

to recognize different user groups, leading to a unfavorable “one-size-fits-all” 

approach. We suggest that health BCSS without predefined user groups and with 

at least some degree of tailoring for the groups cannot offer much more than 

educational content with minimal effect on users’ behavior. For example, 

differences in age, gender, culture and lifestyle may play an important role in 

persuasion. Specific to the users of the evaluated weight loss systems is that they 

are typically people who are interested in weight loss and/or they are motivated to 

losing weight personally. None of the systems was targeted at a particular 

demographic group. 
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Table 6 uncovers the technology context on the evaluated web-based systems 

for weight loss. Bennett and Glasgow (2009) argue that the most critical design 

gap concerns the underuse of Web 2.0 features in the current generation of 

Internet interventions. All of the systems had Web 2.0 functionalities embedded. 

Half of the sites provided downloadable tools for primary task support, and four 

out of six had social media connectivity. 

Table 6. Technology context on evaluated web-based systems for weight loss. 

 CC CK DIET OH PWL WMD 

Web 2.0 functionality ● ● ● ● ● ● 

Mobile functionality ● ● ◌ ◌ ◌ ● 

Video ● ● ● ● ● ● 

Podcasting ● ◌ ● ◌ ◌ ● 

Downloadable tools ● ● ◌ ◌ ◌ ● 

Social media connectivity ● ◌ ◌ ● ● ● 

● = yes, ◌ = no  

Primary task support features were employed relatively strongly in many of the 

sites. Tailoring was surprisingly weak, as half of the evaluated sites did not utilize 

it at all. This finding implies that the interventions may be targeted at too broad an 

audience. It is reasonable to assume that different approaches might work well for 

different user groups. In other words, if the user feels the content is not designed 

for her needs, there is a high possibility that she will discontinue using the 

program (i.e., attrition). The dialogue support provided by the evaluated sites was 

not very strong. Half of the websites provided some praise, and some offered 

some virtual rewards. The use of periodic prompts can be effective in persuasion. 

Half of the sites used reminders as a persuasion technique and three sites 

presented suggestions for action to the user. None of the six sites had any 

remarkable problems with credibility issues. All of them successfully 

demonstrated trustworthiness and expertise. However, the real-world feel was 

relatively weak. None of the sites referred to an authority, whereas some of them 

presented third-party endorsements. Worryingly, the verifiability of the health-

related claims put forward was weak or nonexistent.  

Social support was relatively strong as all of the sites provided online social 

support to some extent. Several techniques, such as blogs, forums, groups, instant 

messaging, and chat rooms were employed for this purpose. Providing 

(moderated) support groups as a part of a web-based intervention is a very 

important aspect of such interventions. As demonstrated, there are various 
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techniques readily available to facilitate communication between peers. In 

anonymous online support groups, the participants may overcome the feeling of 

being stigmatized, and time and location are no longer obstacles for participation. 

However, support groups should not be considered as substitutes, but rather as 

supplements to traditional forms of treatment and peer support. 

Table 7. Persuasive features in evaluated web-based systems for weight loss. 

Persuasive features CC CK DIET OH PWL WMD 
PRIMARY TASK SUPPORT       

Reduction ●● ●●● ●● ● ●● ● 
Tunneling ◌ ◌ ◌ ◌ ◌ ◌ 
Tailoring ●● ●● ● ● ● ● 
Personalization ●● ●● ●● ●● ●● ●● 
Self-monitoring ●●● ●●● ●●● ●●● ●● ● 
Simulation ●● ●●● ● ● ●● ●● 
Rehearsal ● ●●● ●● ● ● ● 
DIALOGUE SUPPORT       

Praise ◌ ● ● ◌ ◌ ◌ 
Rewards ◌ ●● ●● ◌ ◌ ◌ 
Reminders ● ●● ◌ ◌ ◌ ● 
Suggestion ● ●● ● ◌ ● ● 
Similarity ● ● ● ●● ● ● 
Liking ● ● ● ● ● ● 
Social role ●● ◌ ◌ ◌ ◌ ◌ 
CREDIBILITY SUPPORT       

Trustworthiness ●● ●● ● ●● ●● ●●● 
Expertise ●● ●● ●● ●● ◌ ●●● 
Surface credibility ●● ●●● ● ●● ●● ●● 
Real-world feel ●● ● ● ● ● ●● 
Authority ◌ ◌ ◌ ◌ ◌ ●● 
3rd party endorsements ◌ ◌ ◌ ◌ ◌ ●● 
Verifiability ◌ ◌ ● ◌ ◌ ●● 
SOCIAL SUPPORT       

Social learning ●● ●● ●● ●● ● ● 
Social comparison ●●● ●● ●● ●● ● ● 
Normative influence ●● ●● ●● ● ● ● 
Social facilitation ●●● ●●● ●●● ●● ●● ● 
Cooperation ◌ ◌ ◌ ◌ ◌ ◌ 
Competition ● ●● ● ◌ ◌ ◌ 
Recognition ◌ ●● ●● ● ● ● 
●●● = high support, ●● = medium support, ● = low support, ◌ = no support 
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There are some limitations to this study. First, the evaluated sites represent only a 

drop in the ocean of available web-based weight loss sites. Arguably, the sample 

is biased because of the “self-selection” of the web-based systems. In spite of 

that, as we conducted a rather time-consuming deep analysis, we had to limit the 

number of instances. Second, no outside evaluators were used, and thus the 

evaluations were at least partially based on the authors’ subjective views. Third, 

the evaluation of the quality of the actual information presented on the sites is 

important but beyond the scope of this paper. Finally, the relation between 

persuasive features and weight loss outcomes was not studied. The results should 

be regarded as indicatory for future studies. 

5.4 Summarizing Studies I and II 

Extant research tends to reveal very little about the underlying persuasive 

techniques and mechanisms that have been built in the systems that target health 

behavior change. Concentrating on the validation of the outcome results alone is 

insufficient; more emphasis should be put on studying what software features and 

functionalities contribute to the success of the interventions and how they could 

and/or should be implemented and delivered to diverse populations. These studies 

provided a qualitative evaluation of the persuasive features in selected web-based 

systems. The selected systems represent the current state-of-the-art of web-based 

interventions. The results suggest that there is room for improvement in both 

designing and implementing these web-based interventions. The studies revealed 

that the interventions may not be very persuasive, thus potentially leading to 

increased attrition. 

Clearly, the mere presence of persuasive features is not enough. The 

development of web-based and other similar interventions is a highly elaborate 

and a multifaceted issue. Still, it is relevant to consider the technological aspects, 

since the Web and related technologies are used as a delivery channel. In order for 

widespread adoption and extended use of technology-enabled health behavior 

change interventions to take place, it is necessary to investigate not only how the 

interventions affect individuals, but also how individuals interact with technology 

and each other. 
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5.5 Study III: “Virtual Health Check and Coaching” 

Study III (Lehto et al. 2012) examines three PSD categories; primary task 

support, dialogue support and perceived credibility and their impact on perceived 

persuasiveness and intention to adopt virtual health coaching. 

The Virtual Health Check and Coaching system has been developed by the 

Finnish Medical Society Duodecim. The system is based on the high-quality 

scientific information regarding health-enhancing lifestyles and the impact of 

lifestyle on quality of life and life expectancy, as well as the possibilities of 

changing to healthier habits. The estimates for life expectancy and disease risks 

are based on several studies conducted by the National Institute of Health and 

Welfare and the Social Insurance Institution of Finland. Due to a lack of reliable 

information, it is not possible to consider the effects of certain health-related 

factors in the estimation. Examples of these are high usage of salt, hard fats from 

meat products, drug abuse, and risk-prone extreme hobbies. Moreover, except for 

diabetes, chronic diseases are not taken into account in the virtual health check.  

After completion of the virtual health check, the individual starts to use the 

virtual health coaching. The virtual health coaching provides personalized 

exercises, suggestions, and feedback on a regular basis via e-mail or through the 

web interface (Figures 3 and 4). The program cannot be used to diagnose a 

disease or to predict falling ill with a particular disease. Rather, the program’s 

advice is meant to support individuals’ health and well-being. Users who have 

specific concerns about their health and/or well-being are encouraged to consult a 

doctor. 

Fig. 3. Overview of the Virtual Health Check and Coaching system. 

Virtual health 
check

Personal health 
report with e.g. life 

expectancy and 
risk levels

Virtual health 
coaching

Personalized 
suggested actions 
to enhance health 

and well-being

Personalized 
feedback via e-

mail (also through 
the web interface)
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Fig. 4. Example screenshot from the web interface of Virtual Health Check and 

Coaching. 

Data collection and respondent characteristics 

In November 2011, an online survey was conducted for the users of the Virtual 

Health Check. Participants were recruited through an e-mail invitation to the 

survey. Data were collected over a period of seven days using an online survey 

software tool (Webropol). The survey instrument (see Appendix 1) consisted of 

demographic questions and five-point Likert scale items (ranging from strongly 

disagree to strongly agree). Based on the statistics obtained from the Webropol 

software, 245 individuals viewed the survey. Overall, 130 responses were 

obtained; thus, the effective response rate is 53.1% (130/245). There were no 

missing values. The respondent characteristics are presented in Table 8. 



 

 54

Table 8. Respondent characteristics in Study III (N=130). 

Variable Value Frequency Percent (%) 
Gender Female 73 56.2 
 Male 57 43.8 
Age Mean 45.0; S.D: 1.7; range 19–74   
Education Basic education  5 3.8 
 Upper secondary education 20 15.4 
 Specialist vocational qualification 13 1.0 
 Polytechnic bachelor’s degree 29 22.3 
 Polytechnic master’s degree 8 6.2 
 University bachelor’s degree 7 5.4 
 University master’s degree (or higher) 44 33.8 
 Other 4 3.1 

Occupational status Employed 106 81.5 

 Retired 10 7.7 

 Student 8 6.2 

 Unemployed 5 3.8 

 At home with children 1 .8 

Research model, hypotheses and findings 

In the present study, we constructed a model predicting perceived persuasiveness 

of a virtual health check and coaching system. Moreover, we examined whether 

perceived persuasiveness has an impact on intention to adopt the system. Overall, 

the results lend support to the hypotheses concerning factors that affect perceived 

persuasiveness and adoption intention.  

Dialogue support plays a significant role in the proposed model, as it has 

significant effects (see Table 10) on primary task support, credibility support, and 

perceived persuasiveness. Through dialogue support, users receive appropriate 

feedback, which keeps them motivated in their endeavors. Primary task support 

focuses on aiding users in carrying out their primary activities with and within the 

system. Interestingly, for the female subgroup, primary task support did not have 

a significant relationship with perceived persuasiveness. This finding calls for 

further research with a larger sample. Perceived credibility encompasses 

believability, credibility, trust, and reliability. As hypothesized, it had a significant 

relationship with perceived persuasiveness. Clearly, if the users do not perceive 

the system to be credible, they are more likely to abandon it (Angst & Agarwal 

2009, Sillence et al. 2006). 
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Fig. 5. Research model in Study I. 

For the evaluation of the structural model, the jackknifing resampling procedure 

was applied to test the significance of the paths’ coefficients. Kock (2011) 

suggests that for small samples, jackknifing is the recommended resampling 

approach. Bootstrapping is recommended only for sample sizes greater than 100 

(Kock 2011). Our sample size is 130. However, in order to examine the two 

subgroups (female and male) individually, we decided to employ jackknifing (see 

Kock 2011). For consistency, we also tested the full sample (N=130) using the 

jackknifing procedure. Moreover, PLS regression was used as the analysis 

algorithm. As can be observed from Figure 5, the results of the PLS analysis 

provide substantial support for the model. Four out of six hypotheses were 

supported at p<.001. In conjunction, primary task support, dialogue support, and 

perceived credibility explain a substantial amount (71%) of the variance in 

perceived persuasiveness. Fifty-eight percent of the variance in primary task 

support and 41% of the variance in perceived credibility is accounted for by 

dialogue support. Finally, perceived persuasiveness explains 31% of the variance 

in the intention to adopt virtual health coaching. 

When conducting post-hoc analysis, we found that gender acts as a 

moderating link between primary task support and perceived persuasiveness, as 

well as between perceived persuasiveness and intention to adopt virtual health 

coaching. Age or education did not yield significant effects on the model. 
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Table 9. Hypotheses and path weights in Study III (“Virtual Health Check and 

Coaching”). 

Hypotheses  Full sample 

(N=130) 

Subgroup analysis  

(female n=73; male n=57) 

H1a: Dialogue support has a positive impact on primary 

task support. 

 β=.76*** Female subgroup: β=.74*** 

Male subgroup: β=.82*** 

H1b: Dialogue support positively influences perceived 

credibility. 

 β=.64*** Female subgroup: β=.71*** 

Male subgroup: β=.52*** 

H1c: Dialogue support positively affects perceived 

persuasiveness. 

 β=.31*** Female subgroup: β=.43** 

Male subgroup: β=.18n.s. 

H2: Primary task support positively affects perceived 

persuasiveness. 

 β=.19** Female subgroup: β=.14* 

Male subgroup: β=.28n.s. 

H3: Perceived credibility positively affects perceived 

persuasiveness. 

 β=.46*** Female subgroup: β=.34*** 

Male subgroup: β=.54*** 

H4: Perceived persuasiveness has a positive impact on 

intention to adopt virtual health coaching. 

 β=.52*** Female subgroup: β=.39*** 

Male subgroup: β=.67*** 

***p<.001 **p<.02 n.s.non-significant    

In order to examine the gender differences more thoroughly, we split the data into 

two subgroups (male and female). The largest difference between the subgroups 

occurs in the path between perceived persuasiveness and intention to adopt virtual 

health coaching (PRSV→INTE). For the female subgroup, the R-squared was 

15%, whereas for the male subgroup it was 45%. Furthermore, there was a 

noticeable difference between the subgroups in the path between dialogue support 

and credibility support (DIAL→CRED). For the male subgroup, dialogue support 

explained 27% of the variance in the credibility support, while for the female 

subgroup the respective score was 51%. Significant gender differences have been 

previously found, for example, in perceptions of website design and website 

satisfaction (Cyr & Bonnanni 2005) and online trust (Sánchez-Franco et al. 

2009). For a recent summary of gender differences in the IT realm, see Riedl et 

al. (2010: 400).  

Table 10 presents the total effect and effect sizes. Effect sizes (f2) determine 

whether the effects indicated by path coefficients are small (.02), medium (.15), 

or large (.35) (Cohen 1988). Effect sizes below .02 are considered to be too weak 

to be relevant. The effect sizes for total effecs vary from small (e.g., primary task 

support→intention to adopt virtual health coaching f2=.04) to large (e.g., dialogue 

support→primary task support f2=.41). 
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Table 10. Total effects and effect sizes (f2). 

Variable DIAL PRIM CRED PPER 

DIAL --- --- --- --- 

PRIM .76 (.58) --- --- --- 

CRED .64 (.41) --- --- --- 

PPER .75 (.55) .19 (.13) .46 (.35) --- 

INTE .39 (.18) .10 (.04) .24 (.10) .52 (.28) 

Note. DIAL=Dialogue support, PRIM=Primary task support, CRED=Credibiility support, PPER=Perceived 

persuasiveness, INTE=Intention to adopt virtual health coaching. Effect sizes (f2) in parentheses. 

As is observable from Table 10, all constructs included in the model yield a 

practically relevant impact on the intention to adopt virtual health coaching. 

5.6 Study IV: “Ned i Vekt” 

In comparison to Study III, Study IV (Lehto et al. 2013) puts forward a more 

elaborate research model explaining and predicting factors affecting perceived 

persuasiveness and use intention, and actual use (objective measure). The model 

is tested in two different measurement points with the same sample. 

 

Fig. 6. Example screenshot from “Ned I Vekt.” 

Ned i Vekt (“Lose Weight”) is a fully automated web-based BCSS developed by 

Changetech AS (Oslo, Norway). The aim of the program is threefold: to assist 
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users in 1) changing their eating habits, 2) up-regulating positive emotions and 

mood, and 3) losing weight. It is a tunneled program consisting of two program 

days for six weeks. Every Monday and Thursday, the user receives an e-mail with 

a link to the day’s website. An overview of the program days is presented in Table 

11. As shown in Table 11, every day in the program is unique and consists of 

psychoeducative information, online exercises, and home assignments.  

Table 11. Program days in “Ned i Vekt.” 

# Psychoeducative information Exercise(s) Home assignments 

1 Food and emotions Test of eating behaviors; 

personal reasons for changing 

eating behaviors 

Planning positive activities 

2 Willpower (focus on one thing at 

the time) 

Implementation intentions and 

optimism exercise 

Practice implementation 

intentions 

3 Eating environment and 

"forbidden" foods 

Suppression-countersuppression 

experiment (ironic mental 

processing) 

Positive activity scheduling, 

practice mindful eating 

4 Willpower, blood sugar levels, 

and performance 

Savoring positive moments Gratitude exercise (three good 

things), plan regular meals, 

stabilize blood sugar levels 

5 Eating environment How environmental factors such 

as lighting, temperature, music, 

distractors, etc., affect our eating 

behaviors 

Positive activity scheduling, 

changing one's home eating 

environment 

6 Temptations and impulses Attentional control ("cold spots" 

exercise) and stereotype lift 

Practice attentional control 

7 Food and expectations Demonstration of the size-

contrast and vertical-horizontal 

illusions 

Keep foods out of sight, 

decrease the variety of foods, 

and eat with small utensils 

8 Associations with food (e.g. 

affect heuristics) 

Relaxation training Practice relaxation 

9 Self-efficacy and change Positive self-talk and mindful 

eating (the raisin exercise) 

Practice mindful eating with one 

meal for one week 

10 Stress, willpower, and choice of 

foods 

Exemplar priming (i.e. a story 

with word primes for increased 

performance) 

Make healthy snacks available 

at home at all times 

11 Summary and repetition Test of eating behaviors Continue practicing learning 

objectives and exercises 

Much of the program content is based on consumer psychology, positive 

psychology, and the basic premises of the non-dieting paradigm (Polivy & 
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Herman 1992), i.e., 1) stable mild and moderate overweight is not unhealthy, 2) 

dieting is ineffective, and 3) dieting is harmful. 

Data collection and respondent characteristics 

Participants were recruited through online advertisements and banners over a 

period of two weeks during October 2011. Upon clicking on a banner, prospective 

subjects were redirected to an external website containing study information and 

an informed consent form. Subjects had to confirm to have read the study 

information before they could proceed to fill in the online survey. Data were 

collected online at baseline, two weeks (T1), and six weeks (T2) post-intervention. 

The surveys consisted of questions related to (i) demographics, (ii) primary task 

support, (iii) dialogue support, (iv) perceived credibility, (v) perceived 

persuasiveness, (vi) design aesthetics, (vii) unobtrusiveness, and (viii) intention to 

continue the program. All of the survey items were derived from existing theories 

and literature. The items were reviewed and refined by IS researchers and 

psychologists prior to data collection. A seven-point Likert scale was applied for 

all continuous items (ranging from strongly disagree to strongly agree). Data on 

usage was collected by means of log file data six weeks post-intervention, about 

the time users would have finished the program with optimal program 

compliance. 

Table 12. Respondent characteristics in Study IV (N=172). 

Variable Value Frequency Percent (%) 

Gender Female  

Male 

133 

39 

77.3 

22.7 

Age Mean 37.8; S.D: 12.1; range 18-67   

Education Elementary 2 1.2 

 High school 46 26.7 

 1-3 years of college or university 46 26.7 

 4-5 years of college or university 39 22.7 

 >5 years of college or university 39 22.7 

Occupational status Employed 114 66.3 

 Student 34 19.8 

 Disability pension 15 8.7 

 Unemployed 5 2.9 

 Retired 4 2.3 
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Respondents who were at least 18 years old with a verified e-mail address, and 

who had less than two missing values per measurement point (T1, T2), were 

included in the data analysis. With these criteria, 172 responses were included in 

the data analysis. The respondent characteristics are presented in Table 12. The 

overall response rate was 25.4%. We tested the data set for nonresponse bias 

following Gefen et al. (2011); the results indicated that nonresponse bias should 

not be a concern for this study. However, females are overrepresented in the 

sample. The gender bias is probably due to the nature of the system under 

investigation. Females may be more active within web-based programs for health 

behaviors (cf. Mo et al. 2009).  

Research model, hypotheses and findings 

In Study IV, in addition to primary task support, dialogue support and perceived 

credibility, two additional constructs were included in the research model: design 

aesthetics and unobtrusiveness. Unobtrusiveness is mentioned as one of the 

postulates behind persuasive systems (Oinas-Kukkonen & Harjumaa 2009). 

Design aesthetics was included, since the system under investigation was relying 

heavily on professionally designed graphical presentation. 

Prior research has recognized that visual aesthetics of computer interfaces is a 

strong predictor of users’ satisfaction and pleasure (Lavie & Tractinsky 2004). In 

a study by Cyr et al. (2008), visual design aesthetics significantly impacted ease 

of use, perceived usefulness, and enjoyment. Van Vugt et al. (2006) suggest that 

an encounter with a (new) system is generally a visual one, and during system 

interaction, constant visual information immediately elicits aesthetic judgments. 

Moreover, people make initial assessments of the system credibility based on a 

firsthand visual inspection. This principle is called surface credibility (Oinas-

Kukkonen & Harjumaa 2009). Attractiveness of the source has been often found 

to influence how people react and process upon information (e.g., Wathen & 

Burkell 2002). Robins & Holmes (2008) found out that when the same content is 

displayed using varying levels of aesthetic treatment, the content with a higher 

aesthetic treatment was assessed as more credible. This is called the amelioration 

effect of visual design and aesthetics on content credibility (Robins & Holmes 

2008). 

Technology may provide the means to aid the individual users in their tasks 

but the key to successful implementation and continued use may depend on 

whether users have the opportunity to use the system as a seamless part of their 
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daily routines. Hensel et al. (2006) have conceptualized a framework regarding 

user perception of obtrusiveness in the context of consumer health informatics 

applications. They propose eight different dimensions of perceived obtrusiveness: 

physical, usability, privacy, function, human interaction, self-concept, routine, and 

sustainability. In the present study, unobtrusiveness is operationalized as a 

contextual construct that reflects whether the system fits with the user’s 

environment in which the system is used. Prior research has shown that individual 

performance relies on fit between technology and its users (Goodhue & 

Thompson 1995). On the other hand, intrusive technology characteristics are 

found to have negative consequences such as “technostress” (Ayygari et al. 2010). 

Thus, it is logical to predict that in order for a BCSS to be perceived as 

persuasive, it has to be unobtrusive. Unobtrusiveness is one of the seven key 

postulates presented in the PSD model (Oinas-Kukkonen & Harjumaa 2009). 

In Model T1 (Figure 7), design aesthetics (DESA) explains roughly a quarter 

(26%) of the variance in dialogue support (DIAL). In turn, together with design 

aesthetics, dialogue support explains 61% of the variance in perceived credibility 

(CRED). Cyr et al. (2009) found out that perceived social presence reinforces 

users’ trust in the website. Moreover, by enhancing the human appeal of the 

website design, perceived social presence increases (Cyr et al. 2009). Since the 

system under investigation commonly used human imagery, the relatively strong 

connection between design aesthetics and perceived credibility was anticipated. 

Dialogue support explains 60% of the variance in primary task support (PRIM). 

In conjunction, primary task support, dialogue support, perceived credibility, and 

unobtrusiveness (UNOB) explain a substantial amount, three quarters, of the 

variance in perceived persuasiveness (PPER). In addition, unobtrusiveness 

contributes to the variance in perceived persuasiveness, intention to use (INTE) 

and actual use (USE). Perceived persuasiveness and unobtrusiveness account for 

43% of the variance in intention to use. Consecutively, intention to use and 

unobtrusiveness explain 26% of the variance in use. Contrary to our expectations, 

perceived persuasiveness (T1) did not predict use.  
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Fig. 7. Research model for measurement point (T1). 

Fig. 8. Research model for measurement point (T2). 

We also looked into the temporal stability of the constructs. In Model T2 (Figure 

8), we are able to discern a similar pattern as previously. Intention to use has been 

omitted from this model, since it is redundant at T2. Primary task support, 

dialogue support, perceived credibility, and unobtrusiveness account for 76% of 

the variance in perceived persuasiveness. In T2, design aesthetics explains 

substantially more of the variance in dialogue support than in T1 (40% vs. 26%). 
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In contrast to T1, perceived persuasiveness had a hypothesized impact on actual 

use in T2. This finding lends support to the postulate of incremental persuasion 

presented in Oinas-Kukkonen and Harjumaa (2009). 

Table 13. Hypotheses in Study IV (“Ned i Vekt”). 

Hypotheses T1 T2  

H1: Primary task support positively affects perceived persuasiveness. β=.30*** β=.31***  

H2a: Dialogue support has a positive impact on primary task support. β=.71*** β=.63***  

H2b: Dialogue support positively affects perceived persuasiveness. β=.28*** β=.35***  

H2c: Dialogue support positively influences perceived credibility. β=.59*** β=.59***  

H3: Perceived credibility positively affects perceived persuasiveness. β=.24*** β=.12*  

H4a: Design aesthetics positively affects dialogue support. β=.51*** β=.63***  

H4b: Design aesthetics positively affects perceived credibility. β=.30*** β=.30***  

H5a: Unobtrusiveness has a positive relationship to primary task support. β=.13* β=.27***  

H5b: Unobtrusiveness has a positive relationship to perceived persuasiveness. β=.21*** β=.19***  

H5c: Unobtrusiveness has a positive relationship to intention to use. β=.41*** ---  

H5d: Unobtrusiveness has a positive relationship to actual usage. β=.24* β=.19*  

H6a: Perceived persuasiveness has a positive impact on intention to use. β=.34*** ---  

H6b: Perceived persuasiveness has a positive impact on actual usage. n.s.  β=.26*  

H7: Intention to continue using the system at T1 predicts usage at T2. β=.36* ---  

***p<.001 *p<.01 n.s non-significant    

We ran a nonparametric Wilcoxon Signed Rank Test in order to observe potential 

differences between the measurement points. Interestingly, unobtrusiveness was 

the only construct that decreased significantly over time. In other words, 

obtrusiveness increased over time. See Table 14. 

Table 14. Temporal stability of the constructs in Study IV. 

Construct Mean (T1) Mean (T2) Z-value 

Primary task support 4.61 4.77  Z=-2.66** 

Dialogue support 4.83 5.03  Z=-3.03** 

Perceived credibility 5.25 5.47  Z=-3.72*** 

Design aesthetics 5.34 5.39 Z=-1.27n.s. 

Perceived persuasiveness 5.27 5.33 Z=-.77 n.s 

Unobtrusiveness 5.54 5.09  Z=-5.06** 

***p<.001 **p<.01 n.s.non-significant 

Design aesthetics and perceived persuasiveness remained nearly the same across 

the measurements, whereas primary task support and dialogue support, and 
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perceived credibility increased over the short time period. Table 15 presents the 

total effect and effect sizes for research model (T1). 

Table 15. Total effects and effect sizes (f2) (T1). 

Construct PRIM DIAL CRED DESA PPER UNOB INTE 

PRIM --- .71 (.55) --- .37 (.16) --- .13 (.06) --- 

DIAL --- --- --- .51 (.26) --- --- --- 

CRED --- .59 (.43) --- .60 (.35) --- --- --- 

DESA --- --- --- --- --- --- --- 

PPER .30 (.23) .63 (.50) .24 (.07) .40 (.20) --- .25 (.14) --- 

UNOB --- --- --- --- --- --- --- 

INTE .10 (.04) .21 (.09) .08 (.03) .13 (.05) .34 (.19) .49 (.29) --- 

USE n.s. n.s. n.s. n.s. n.s. .40 (.15) .36 (.16) 

Note. Three dashes (---) indicates that the path does not exist. PRIM=Primary task support, 

DIAL=Dialogue support, CRED=Credibiility support, DESA=Design aesthetics, PPER=Perceived 

persuasiveness, UNOB=Unobtrusiveness, INTE=Intention to use, USE=Actual use. Effect sizes for total 

effects in parentheses. n.s. non-significant total effect 

The effect sizes vary from small (e.g., PRIM→INTE f2=.04) to large (e.g., 

DIAL→PPER f2=.50). Notably, in model (T1), only unobtrusiveness and intention 

to use yield a significant impact on actual use.  

Table 16 presents the total effect and effect sizes for research model (T2). The 

effect sizes for total effecs vary from small (e.g., PRIM→USE f2=.03) to large 

(e.g., DIAL→PPER f2=.50). In model (T2), all constructs apart from perceived 

credibiility on to use yield a significant impact on actual use. 

Table 16. Total effects and effect sizes (f2) (T2). 

Construct PRIM DIAL CRED DESA PPER UNOB 

PRIM --- .63 (.50) --- .40 (.21) --- .27 (.18) 
DIAL --- --- --- .63 (.40) --- --- 

CRED --- .59 (.46) --- .68 (.46) --- --- 

DESA --- --- --- --- --- --- 

PPER .31 (.25) .62 (.50) .12 (.09) .43 (.26) --- .28 (.20) 
UNOB --- --- --- --- --- --- 

USE .08 (.03) .16 (.06) n.s. .11 (.02) .26 (.10) .27 (.09) 
Note. Three dashes (---) indicates that the path does not exist. PRIM=Primary task support, 

DIAL=Dialogue support, CRED=Perceived credibility DESA=Design aesthetics, PPER=Perceived 

persuasiveness, UNOB=Unobtrusiveness, USE=Actual use. Effect sizes for total effects in parentheses. 

n.s. non-significant total effect 
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5.7 Study V: “Pudottajat” 

In Study V (Lehto & Oinas-Kukkonen, manuscript), we constructed a theoretical 

model explaining and predicting perceived effectiveness and use continuance of a 

BCSS for weight loss. Study V differs from III and V in that most of the subjects 

had already, to some degree, adopted the system. Importantly, the system under 

investigation in Study V provided the opportunity to examine the effect of 

perceived social support on perceived effectiveness and continuance intention. 

Pudottajat (“Droppers”) is a web-based system designed to support its user in 

the battle for weight loss. Most of the content, articles, discussions and blogs, are 

available without registering. The registered users of the system are able to 

monitor their body weight and waist circumference developments on a weekly 

basis. In addition, users are able to keep food and an exercise diaries and write 

their own blogs. Furthermore, users can form weight loss groups, and compare 

the success of their group to other groups. Each group has an opportunity to 

create their own chat group, in which only the group members have access. 

 

Fig. 9. Screenshot from “Pudottajat.” 
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Data collection and respondent characteristics 

Based on the statistics obtained from the SurveyGizmo software, 543 individuals 

viewed the survey. Overall, 391 responses were obtained, making the effective 

response rate 72.0% (391/543). We omitted 33 responses from the final analysis 

for the following reasons: (i) multiple different entries from the same respondent; 

and/or (ii) uniform response to each item. In addition, 25 responses were excluded 

due to missing values. Finally, since the resulting sample was heavily biased 

towards the female gender (314 females, 19 males), male respondents were 

dropped out from the analysis. Even though valuable data was lost, this decision 

was made because testing the research model with the male sample would be 

highly unreliable due to the small sample size. Regarding PLS-SEM, Gefen et al. 

(2011: iii) note that there is an “apparent misuse of perceived leniencies such as 

assumptions about minimum sample sizes.” 

The gender bias is probably due to the nature of the system under 

investigation. Females may be more active within web-based programs and 

communities for weight loss (e.g., Mo et al. 2009, Neve et al. 2011). The 

respondent characteristics for Study V are presented in Table 17. 

Table 17. Respondent characteristics in Study V (N=314). 

Variable Value Frequency Percent (%) 

Gender Female  314 100 

Age Mean 44.5; S.D: 13.8; range 19–73 n/a n/a 

Education Basic education 35 11.1 

 Secondary education 123 39.2 

 Specialist vocational qualification 49 15.6 

 Polytechnic degree 70 22.3 

 University degree 37 11.8 

Occupational status Employed 192 61.1 
 Retired 47 15.0 
 Unemployed 26 8.3 
 Student 25 8.0 
 At home with children 20 6.4 
 Did not disclose 4 1.3 

Since the aim of the study was to investigate use continuance intention, the 

subjects were asked how long they had been actively using the system and how 

often they interacted with the system (Table 18). 
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Table 18. Use history and frequency (N=314). 

Variable Value Frequency Percent (%) 

Use history Less than a month 36 11.5 

 1–5 months 44 14.0 

 6–11 months 70 22.3 

 12 months or more 164 52.2 

Use frequency Daily 39 12.4 

 Few times a week 58 18.5 

 Once a week 107 34.1 

 2–3 times a month 47 15.0 
 Once a month 37 11.8 
 Less than once a month 26 8.3 

The majority of the users (52.2%) had been using the system for more than 12 

months. The most common use frequency was once a week (34.1%). One-fifth 

(20.1%) were rather passive users, since they engaged with the system once a 

month or less. However, nearly one-third (30.9%) of the participants were active 

users with daily or frequent weekly use. 

Research model, hypotheses and findings 

In Study V, in addition to the variables derived from the PSD model, two new 

constructs were included in the model: perceived effort and perceived 

effectiveness. Perceived effort relates to one of the propositions of the expectancy 

theory of motivation (Vroom 1964): one’s effort will result in attainment of 

desired performance goals, i.e., in this context perceived effectiveness. We 

hypothesized that perceived effort positively affects perceived effectiveness. In 

the UTAUT model (Venkatesh et al. 2003, 2012) effort expectancy positively 

influences behavioral intention. In a similar vein, we hypothesized that perceived 

effort has a direct and positive impact on continuance intention.  

In the UTAUT model (Venkatesh et al. 2003, 2012), performance expectancy 

predicts intention to use. In Study V, we proffer a similar construct, perceived 

effectiveness, to capture the success of the BCSS. The construct measures users’ 

perceptions whether the system is efficacious in changing their intended behavior 

(weight loss). It is logical that if the users do not perceive the BCSS to be 

effective, they are more likely to discontinue using the system. 
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Fig. 10. Research model in Study V. 

For nomological validity, we tested the research model shown in Figure 10. The 

path coefficients and explained variances for the model were obtained using a 

bootstrapping procedure (100 resamples; Warp3 PLS regression algorithm). All 

eight constructs were modeled as reflective and included in the model using 

multiple indicators. The outer model loadings of all items on their respective 

constructs are presented in Appendix 3.  

Regarding the variances explained in the model, social identification and 

dialogue support together account for 48% of the variance in the perceived social 

support construct. Two-fifths (41%) of the variance in primary task support and 

one-fifth (19%) of the variance in perceived credibility is explained by dialogue 

support. Primary task support explains 19% of the variance in perceived effort. 

Over half of the variance (52%) in perceived effectiveness is jointly explained by 

dialogue support, social support, primary task support, and perceived effort. 

Social support, perceived credibility, perceived effort, and perceived effectiveness 

together explain nearly half (46%) of the variance in continuance intention. 

We conducted a subgroup analysis by dividing the full sample into two 

groups: (1) respondents with use history <12 months (n=150); and (2) 

respondents with use history >12 months (n=164). We then ran the PLS analysis 
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for both subgroups. The aim was to examine the changes in the variables and 

explain the variances. 

Table 19. Hypotheses in Study V (“Pudottajat”). 

Hypotheses Group 1 

(n=150) 

Group 2 

(n=164) 

Full sample 

(N=314) 

Dialogue support→Social support β=.341*** β=.397*** β=.378*** 

Dialogue support→Primary task support β=.627*** β=.662*** β=.643*** 

Dialogue support→Perceived credibility β=.479*** β=.428*** β=.441*** 

Primary task support→Perceived effectiveness β=.392*** β=.442*** β=.407*** 

Primary task support→Perceived effort β=.386*** β=.472*** β=.434*** 

Perceived credibility→Continuance intention β=.185*** β=.176*** β=.178*** 

Perceived effort→Perceived effectiveness β=.116** β=.117 n.s. β=.124*** 

Perceived effort→Continuance intention β=.337*** β=.350*** β=.346*** 

Social support→Perceived effectiveness β=.292*** β=.100 n.s. β=.202*** 

Social support→Continuance intention β=.073 n.s. β=.185*** β=.140*** 

Social identification→Social support β=.464*** β=.428*** β=.426*** 

Perceived effectiveness→Continuance intention β=.290*** β=.245*** β=.254*** 

***p<.001 **p<.02 *p<.05 n.s. non-significant    

An observation of the results presented in Table 19 indicates that the path 

coefficients appear relatively similar in the two models with the exception of the 

paths between EFFO→EFFE (non-significant in Group 2), SOCS→EFFE (non-

significant in Group 2), and SOCS→CONT (non-significant in Group 1). These 

are interesting findings. On one hand, it seems that for the users with longer use 

history (Group 2), social support boosts continuance intention and the effect of 

perceived effort on perceived effectiveness is deflated. On the other hand, newer 

users might not yet have developed affective commitment (Jin et al. 2010) 

towards the community of users; thus, social support does not have effect on 

continuance intention.  

Regarding the variances explained (R2), the differences between the groups 

are presented in Table 20. The mean variance explained for the Group 1 is 38%, 

for the Group 2, 39%, and for the full sample, 38%.  
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Table 20. Variances explained (R2) for the subgroup samples and the full sample. 

Variable R2: Group 1 

(n=150) 

R2: Group 2 

(n=164) 

R2: Full sample 

(N=314) 

Dialogue support n/a n/a n/a 

Primary task support .393 .438 .414 

Perceived credibiility .221 .183 .194 

Perceived effort .149 .223 .189 

Perceived social support .506 .493 .483 

Social identification n/a n/a n/a 

Perceived effectiveness .557 .510 .523 

Continuance intention .444 .499 .460 

Mean .378 .391 .377 

We controlled for the effect of the following variables on perceived effectiveness 

and use continuance: age, education, use history, use frequency, and weight-

related control variables (Table 21).  

When incorporating all control variables simultaneously to the model, only 

use frequency was found to be significant (FREQ→CONT β=.187, p<.001; 

FREQ→EFFE β=.107, p<.001). Higher use frequency has a positive impact on 

both perceived effectiveness and continuance intention. Quite surprisingly, none 

of the motivational weight-related control factors had an impact on either 

perceived effectiveness or continuance intention. 

Table 21. Weight-related control variables. 

Control variable Item wording Meana (S.D.) 
Contemplation I am determined to lose weight. 1.67 (.860) 
Commitment I am committed to losing weight. 1.99 (.969) 
Motivation I am motivated to lose weight. 2.25 (1.106) 
Satisfaction I am satisfied with my weight. 4.40 (.919) 
Perceived need In my opinion, I do not need to lose weight. 4.50 (.943) 
a Five-point Likert scale ranging from 1=strongly agree to 5=strongly disagree 

Table 22 presents the total effect and effect sizes for research model (T2). The 

effect sizes for total effecs vary from small (e.g., social identification→perceived 

effectiveness f2=.03) to large (e.g., dialogue support→primary task support 

f2=.41). All constructs in the model yield a significant impact on continuance 

intention. 
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Table 22. Total effects and effect sizes (f2). 

Variable PRIM DIAL CRED EFFO SOCS SOID EFFE 

PRIM --- .64 (.41) --- --- --- --- --- 

DIAL --- --- --- --- --- --- --- 

CRED --- .44 (.19) --- --- --- --- --- 

EFFO .43 (.19) .28 (.11) --- --- --- --- --- 

SOCS --- .38 (.22) --- --- --- .43 (.26) --- 

SOID --- --- --- --- --- --- --- 

EFFE .46 (.31) .53 (.31) --- .12 (.05) .20 (.11) .09 (.04) --- 

CONT .27 (.13) .36 (.16) .18 (.07) .38 (.21) .19 (.09) .08 (.03) .25 (.14) 

Note. Three dashes (---) indicates that the path does not exist. PRIM=Primary task support, 

DIAL=Dialogue support, CRED=Credibiility support, EFFO=Perceived effort, SOCS=Perceived social 

support, SOID=Social identification, EFFE=Perceived effectiveness, CONT=Continuance intention. 

Effect sizes for the total effects in parentheses. 

5.8 Summarizing Studies III–V 

In general, these studies (III, IV and V) create the grounds for further theory 

development regarding factors contributing to perceived persuasiveness and 

adoption of BCSS (Oinas-Kukkonen 2012). From a practical perspective, it is 

beneficial to recognize the most influential constructs leading to perceived 

persuasiveness, and in turn, adoption and prolonged use of the system. This type 

of knowledge will aid in guiding the design and development processes of BCSS. 

Table 23 summarizes the hypothesized relationships between the constructs. 
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Table 23. Summary of the hypothesized paths across the three field studies (III–V). 

Path Study III 

(N=130) 

Study IV 

(N=172) 

Study V 

(N=314) 

Dialogue support→Primary task support Supported Supported Supported 

Dialogue support→Perceived credibility Supported Supported Supported 

Dialogue support→Perceived persuasiveness  Supported Supported n/a 

Dialogue support→Social support n/a n/a Supported 

Dialogue support→Perceived effectiveness  n/a n/a Supported 

Primary task support→Perceived persuasiveness Supported Supported n/a 

Primary task support→Perceived effectiveness n/a n/a Supported 

Primary task support→Perceived effort n/a n/a Supported 

Perceived credibility→Perceived persuasiveness Supported Supported n/a 

Perceived credibility→Continuance intention n/a n/a Supported 

Social support→Perceived effectiveness n/a n/a Supported 

Social support→Continuance intention n/a n/a Supported 

Social identification→Social support n/a n/a Supported 

Design aesthetics→Dialogue support n/a Supported n/a 

Design aesthetics→Perceived credibility n/a Supported n/a 

Unobtrusiveness→Primary task support n/a Supported n/a 

Unobtrusiveness→ Perceived persuasiveness n/a Supported n/a 

Unobtrusiveness→Intention to use n/a Supported n/a 

Unobtrusiveness→Actual use n/a Supported n/a 

Perceived persuasiveness→Intention to use Supported Supported Supported 

Perceived persuasiveness→Actual use n/a Supported (T2) n/a 

In future research efforts, it will be important to look beyond perceptions and 

intentions and to investigate whether a persuasive system is actually successful in 

changing the intended behaviors of its users. For a more detailed summary of the 

findings and limitations, see Chapter 6.  
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6 Discussion 

This dissertation studies the role of PSD in enhancing consumers’ perceptions and 

adoption of BCSS for personal health and well-being purposes. Since attrition is a 

major obstacle in such systems (Eysenbach 2005), Studies I and II looks into the 

use of persuasive features in such interventions and provides an overview of the 

problem domain. Persuasive system features are assumed to enhance the 

participation and engagement to the interventions (Kelders et al. 2012); thus, it is 

deemed beneficial to examine the level of use of such features. Studies I and II 

are qualitative and descriptive evaluations. More specifically, Study I is a 

systematic literature review, providing a comprehensive overview of the problem 

domain. Study II is a more practical research effort that looks into the persusive 

techniques put into practice in web-based systems for health behavior change.  

The results from Studies I and II suggest that there is room for improvement 

in both designing and implementing web-based interventions for health. The 

evaluations lend support to the notion that the systems may not be very 

persuasive, thus potentially inhibiting prolonged engagement. On a more positive 

note, social support was relatively strong across the instances. Various techniques, 

such as blogs, discussion forums, peer groups, instant messaging, chat rooms, and 

even virtual spaces were employed to facilitate communication between peers. In 

anonymous online support groups, the participants may overcome the feeling of 

being stigmatized, and time and location are no longer obstacles for participation. 

Studies I and II created the grounds for the quantitative Studies III, IV, and V, 

which are are classifiable as field studies. The central research question is 

addressed in these quantitative studies, with a total of 616 subjects. In Study IV, 

there are two measurement points, whereas Studies III and V have a single point 

of measurement.  

Study III proffers a rather straightforward research model explaining and 

predicting factors affecting perceived persuasiveness and use intention of a virtual 

health coaching system. It is found that dialogue support plays a major role in the 

model, as it has connections to primary task support, perceived credibility, and 

perceived persuasiveness. In turn, perceived persuasiveness explains a reasonable 

amount, nearly one-third (31%) of the variance in the adoption intention.  

The foremost strength of Study IV is that it puts forward a more sophisticated 

model explaining and predicting factors affecting perceived persuasiveness and 

use intention as well a actual use (objective measure). Moreover, the model is 

tested in two different measurement points with exactly the same sample. Design 
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aesthetics and unobtrusiveness turned out to be valuable additional constructs in 

explaining some of the variance in dialogue support, perceived credibility, and 

primary task support. An interesting finding is that the effect of design aesthetics 

on other constructs is substantial. Prior research has identified that visual 

aesthetics of computer interfaces is a strong predictor of users’ satisfaction and 

pleasure. In this study, design aesthetics contributes to primary task support, 

dialogue support, perceived credibility, and perceived persuasiveness.  

One of the key contributions of Study IV is the introduction of the 

unobtrusiveness construct. It is described as one of the seven key issues behind 

successful persuasive systems (Oinas-Kukkonen & Harjumaa 2009). 

Unobtrusiveness is operationalized as a contextual construct that reflects whether 

the system fits within the user’s daily domain. It plays an essential part in the 

research model, as it has direct and statistically significant connections to primary 

task support, perceived persuasiveness, intention to continue using, and actual 

usage.  

Regarding temporal stability of the constructs in Study IV, unobtrusiveness 

was the only construct that decreased significantly over time. In other words, 

obtrusiveness increased over time. Design aesthetics and perceived 

persuasiveness remained nearly the same across the measurements, whereas 

primary task support, dialogue support and perceived credibility increased over 

time. Another interesting finding is that perceived persuasiveness measured at T1 

did not predict use. However, perceived persuasiveness measured at T2 predicted 

use to some degree. This provides support for the postulate presented in the PSD 

model (Oinas-Kukkonen & Harjumaa 2009): persuasion is incremental. 

In Study V, we constructed a theoretical model explaining and predicting 

perceived effectiveness and use continuance of a BCSS for weight loss. Study V 

differs from the two other field studies in that most of the subjects had already, to 

some extent, adopted the system. Importantly, the system under investigation in 

Study V provided the opportunity to examine the effect of perceived social 

support on perceived effectiveness and continuance intention. Indeed, perceived 

social support had a significant positive impact on both constucts. This valuable 

finding is in line, for example, with the recent works of Jin et al. (2010) and Shin 

(2013). To gain more insight on the underlying mechanisms, we split the sample 

into two groups: those who had been using the system less than 12 months and 

those who had been using the system for more than 12 months. Based on the 

results from the subgroup analysis, it seems that for the users with longer use 

history social support spurs continuance intention. One explanation for this could 



 

 75

be that newer users might not yet have developed affective commitment (Jin et al. 

2010) towards the community of users; thus, social support would not have an 

effect on their continuance intention. In Study V, the amount of control variable 

was also higher than in the other two cases. Surprisingly, motivational weight 

related control factors did not have an impact to perceived effectiveness nor 

continuance intention. The only control variable with a significant impact on the 

model was use frequency: those who engaged more with the system perceived the 

system more effective, and were more willing to continue using the system.  

6.1 Implications for research 

The study contributes to the body of knowledge by demonstrating the important 

role of PSD categories in BCSS use continuance. In this dissertation, theoretical 

models explaining and predicting (“EP theory,” Gregor 2006) perceived 

persuasiveness, perceived effectiveness, and use continuance of BCSS were 

constructed and tested with exploratory approach (PLS-SEM). The constructs 

derived and operationalized from the existing body of knowledge and the 

persuasive system categories presented in the PSD model (Oinas-Kukkonen & 

Harjumaa 2009) have significant impact on the models. Based on studies included 

in this dissertation, the following integrated model for explaining and predicting 

the use and effect of BCSS is theorized and proposed. 

 

Fig. 11. Suggested integrated theoretical model for testing the use and effect of BCSS. 
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The proposed integrated theoretical model needs to be tested in the field by 

collecting and analyzing data to validate the theory. Table 24 presents the 

hypotheses for the proffered model. 

Table 24. Hypotheses for the integrated theoretical model of BCSS. 

Hypotheses Supported in 

H1a: Dialogue support positively affects social support. V  

H1b: Dialogue support has a positive impact on primary task support. III, IV, V 

H1c: Dialogue support positively affects perceived credibility. III, IV, V 

H2a: Design aesthetics positively affects dialogue support. IV 

H2b: Design aesthetics positively affects perceived credibility. IV 

H3a: Social support positively influences measured use. New 

H3b Social support positively affects measured behavior change. New 

H4: Primary task support has a positive impact on measured use. New 

H5: Perceived credibility has a positive impact on measured use. New 

H6a: Unobtrusiveness has a positive relationship to primary task support. IV 

H6b: Unobtrusiveness has a positive relationship to measured use. IV 

H7: Measured use has a positive relationship to measured behavior change. New 

As the number of different facets explaining technology adoption and use 

continuance is countless, it is not possible to construct a model that would include 

everything necessary. However, Bagozzi (2007) and Venkatesh et al. (2007) have 

called for alternate theoretical mechanisms in predicting technology use in order 

to strengthen the progress of the research stream.  

Theoretical research often presents a tradeoff between simplicity and 

coverage. TAM is a fine example of simplicity; even a layman could understand 

it. However, as discussed in the literature, TAM does not explain and predict 

everything. On the contrary, it leaves many “black boxes” unopened. For 

instance, what are the necessary prerequisites for perceived usefulness to happen? 

How do we really measure perceived ease of use? On the other hand, UTAUT, 

which is far more sophisticated, has been critized as too complex (Bagozzi 2007). 

Balancing the simplicity of the model and its expected coverage is a 

challenge. Which is preferred: a simple model that explains 70% of the variance 

in the dependent variable, or a more complex model that explains 30% of the 

variance in the dependent variable but looks into the relationship between the 

variables in a more deeper and more meaningful way? There is hardly a right 

answer. Nevertheless, since the research (on technology adoption) has to have 

practical relevance; it could be argued that theorizing highly complex models that 
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are not necessarily applicable in real-world settings may be redundant. Luckily, 

we have the means to theorize, observe, and measure complex human behaviors 

in other ways than through surveys, statistics, or numbers: for instance, through 

grounded theory qualitative research. For future research in the area of BCSS, 

these two streams of research should be linked. 

Finally, examining the interaction of the variables over a prolonged time 

across various settings is germane. Also, it is incumbent to look beyond 

perceptions and intentions and to scrutinize whether a system is actually 

successful in changing the intended behaviors of its users.  

6.2 Implications for practice 

Persuasive technologies are designed to induce and influence people to change 

their attitudes and behaviors. BCSS are at the heart of persuasive technology 

research. These systems can bring many advantages to their users. However, these 

benefits cannot be achieved if the systems fail to engage and retain the users. 

Thus, from a practical perspective, it is beneficial to recognize the most 

influential factors leading to perceived persuasiveness, and perceived 

effectivenss, and in turn, adoption of a system. This type of knowledge will aid in 

guiding the design and development processes of BCSS. 

As reducing attrition and increasing system use would likely enhance 

intervention success, designing, implementing, and evaluating features that 

participants find attractive and captivating should clearly be a priority. Sillence 

and Briggs (2006) suggest that design issues are not merely superficial; they 

should rather be regarded “as an important feature with real implications.” They 

continue, “If people cannot move beyond the poor design then the quality of the 

content becomes irrelevant.” Hardiker and Grant (2011: 10) emphasize that “there 

should be continued focus on appropriate design and content of eHealth services. 

Services should aim to provide understandable, relevant and trustworthy content 

to a wide variety of potential users and in a way that is straightforward to use and 

that fits with day-to-day life.” 

Another key issue is systems unobtrusiveness (Oinas-Kukkonen & Harjumaa 

2009) and integration into our daily lives. Hallnäs & Redström (2000: 162–163) 

state that: 

When computers become increasingly ubiquitous, some of them will turn from 

being tools explicitly used in specific situations to being more or less 
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continuously present as a part of a designed environment. --- We can compare 

this to the use of a chair: designing only for the situation when a person is 

actually sitting down in a chair, is quite different from designing for the long 

periods of time, during which people only sometimes sit down in the chair, 

when the chair is used as a part of the environment. The second case implies 

that not only the affordance of being able to sit upon is of relevance, but also 

the aesthetics of its design, its integration with the rest of the environment etc. 

It has to be noted that the use context (Oinas-Kukkonen & Harjumaa 2009) plays 

an important role in the design and development of health BCSS. In the domain 

of health behaviors, the problem domains might be substantially different. For 

instance, systems supporting people to change their dangerous drinking habits 

need to address totally different strategies and techniques than systems 

encouraging physical activity. Of course, both behaviors relate to realm of human 

and social psychology, but the change mechanisms are different. 

Lastly, designers and users alike must recognize that technology is not the 

solution for everything. There are challenges such as “technostress” (Ayyagari et 

al. 2011) and fatigue towards social networking, or even “social overload” (Maier 

et al. 2012). Moreover, enjoyment towards system use has been frequently 

identified as a desirable trait, since it can drive various aspects of system use 

(Turel & Serenko 2012). However, Turel & Serenko (2012) argue that through the 

positive reinforcement it brings about, enjoyment can also be a key element in the 

formation of adverse outcomes, such as technology-related addictions. Turel and 

Serenko (2012) argue that there is a danger that enjoyment can also bolster the 

development of a “bad habit,” a strong psychological dependency on the use of 

the IT artifact (i.e., technology addiction) (Turel & Serenko 2012). 

6.3 Limitations and future research 

There are several limitations in the dissertation that give rise to future research 

endeavors. Due to the considerable gender bias in the three quantitative field 

studies, the comparison between males and females remains superficial. 

Moreover, cultural aspects and the role of emotions and habits, even though 

acknowledged valuable, were beyond the scope of this work. Thus, potential 

future research streams would include studying the importance of emotions and 

habits in adoption of different types of BCSS. In addition, linking specific 

persuasive variables to objectively measured behavioral outcomes would be 
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advantageous. Mixed-method longitudinal studies would be helpful in 

understanding the dynamics and transformation of persuasive mechanisms over 

time. For instance, the importance of credibility might be higher in the early 

stages of adoption. We may also ask, how to build dialogue support in a way that 

it avoids repetition and keeps the consumers’ motivated in pursuing their goals? 

How to avoid increasing obtrusiveness over time? 

There was no measurement of whether actual behavior change took place. 

Moreover, it must be noted that persuadees do not necessarily adopt systems 

based upon their persuasiveness (cf. Friestad & Wright 1994). Ideally, it would be 

relevant to link the PSD categories to tangible outcomes. For instance, in the 

context of weight loss, did the users of the BCSS lose weight? In the context of 

virtual health coaching, did the users follow the coaching instructions, and 

consequently enhance their health? Even more importantly, was there a detectable 

permanent change or just a temporary one? 

Finally, confirmatory theory-testing approaches were not used. However, it is 

argued that the studies included in the dissertation provide scaffolding for such 

advantageous theory-testing endeavors. 
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7 Conclusions 

This dissertation examined the role of PSD in enhanching consumers’ perceptions 

and adoption of behavior change support systems (BCSS) for personal health and 

well-being purposes. Health was chosen as the principal domain of interest 

because of its practical value. Clearly, health pervades the individual, group, 

organizational, and societal levels. Little research in IS has been reported on the 

factors affecting the adoption and use of such technologies. To address this 

research gap, this dissertation investigated the phenomena using novel theorizing 

that provides distinct and important insights not offered by extant theories and 

studies in the IS technology acceptance and adoption research tradition. Two 

descriptive qualitative studies (Studies I and II) and three separate quantitative 

field studies (Studies III–V, involving a total of 616 participants) are reported to 

gain insight on the problem domain. 

The contribution of this work lies in the multiple perspectives offered in 

theorizing about the factors affecting consumers’ perception and adoption 

intention towards health BCSS. The three field studies (III, IV and V) investigate 

the phenomenon from slightly different facets: Study III examines the initial 

adoption of a BCSS, Study IV examines factors affecting the adoption over time, 

and Study V examines circumstances contributing to continued use. 

In this dissertation, a persuasive systems design (PSD) approach was chosen. 

PSD is an intriguing research domain. This dissertation adds to the body of 

knowledge by demonstrating the important role of PSD categories in BCSS 

adoption and use continuance. For designers and developers of BCSS, the work 

implies that building appropriate persuasive mechanisms into the system can 

increase the likelihood of adoption and use continuance. Technology may provide 

the means to aid the individual users in their tasks, but successful implementation, 

prolonged use, and frequent engagement may depend on whether users have the 

opportunity to use the system as a seamless part of their daily routines 

(unobtrusiveness). 

Another contribution of this work is that it provides support for the feasibility 

of the categories presented in the PSD model (Oinas-Kukkonen & Harjumaa 

2009). Even though the PSD model builds on several established theories, it has 

not been empirically validated. It must be noted that the PSD model extends 

beyond the categories and the persuasive software features. It also presents seven 

postulates behind any persuasive system and means to analyze the persuasion 

context. 
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Extant research tends to overlook the underlying persuasive techniques and 

mechanisms that have been built in the systems targeting health behavior change. 

Concentrating on the validation of the outcome results only (works / does not 

work) is insufficient; more emphasis should be put on studying what software 

features and functionalities contribute to the success of the systems and how they 

could and/or should be implemented and delivered to diverse populations. Still, 

evaluating the effectiveness of specific persuasive features is difficult since the 

features are not usually explicitly tested. Thus, further research is warranted to 

increase our understanding of how and under what circumstances specific 

persuasive features (either in isolation or collectively) might lead to positive 

outcomes across diverse contexts and populations. 

In general, this study paves the way for further theory development regarding 

factors contributing to adoption of health BCSS. In future research efforts, it will 

be important to look beyond perceptions and intentions and to investigate whether 

a health BCSS is actually successful in changing the intended behaviors of its 

users. In order for widespread adoption and extended use of such systems to take 

place, it is necessary to investigate not only how the systems affect individuals, 

but also how individuals interact with technology and each other. 

Finally, the ideas formulated in this dissertation are applicable, at least to 

some extent, in also other domains than health. One of the most prominent areas 

of further inquiry would be increasing environmental awareness and sustainability 

through BCSS. 
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Appendix 1 Survey items in study III 

Construct Item Loading 

Primary task support VHC helped me to evaluate the effect of my lifestyle on my health. .90 

 VHC helped me to set my goals regarding my lifestyle. .91 

 VHC aided me in realizing the potential need for change in my 

lifestyle habits. 

.84 

Dialogue support The feedback provided by VHC triggered a change in me. .78 

 VHC provided me with appropriate feedback regarding my health. .90 

 VHC provided me with personally relevant health-related feedback. .92 

Perceived credibility Overall, I consider VHC to be believable. .92 

 Overall, I consider VHC to be truthful. .90 

 Overall, I consider VHC to be reliable. .94 

 Overall, I consider VHC to be professional (showing expertise). .94 

Perceived persuasiveness In my opinion, VHC is interesting. .81 

 In my opinion, VHC is convincing. .89 

 In my opinion, VHC is beneficial. .89 

 In my opinion, VHC is successful. .89 

 In my opinion, VHC is practical. .86 

Adoption intention I would consider using virtual health coaching. .96 

 I would be willing to try virtual health coaching. .97 

 I would be willing to engage with virtual health coaching from now 

on. 

.98 
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Appendix 2 Survey items in study IV 

Construct Item Loading 

Primary task support NIV provides me with means to lose weight. .89 

 NIV helps me lose weight. .92 

 NIV helps me change my eating habits. .92 

Dialogue support NIV provides me with appropriate feedback. .88 

 NIV provides me with appropriate counselling. .91 

 NIV encourages me. .90 

Perceived credibility NIV is trustworthy. .94 

 NIV is reliable. .92 

 NIV shows expertise. .90 

 NIV instills confidence. .90 

 NIV is made by health professionals. .78 

Design aesthetics The screen in NIV (i.e. colours, layout, presenters, etc.) is 

attractive. 

.95 

 The general appearance of NIV is appealing. .94 

 NIV provides a nice visual experience. .96 

 The screen in NIV (i.e. colours, layout, presenters, etc.) is 

attractive. 

 

Perceived persuasiveness NIV has an influence on me. .94 

 NIV is personally relevant for me. .91 

 NIV makes me reconsider my eating habits. .90 

Unobtrusiveness Using NIV fits into my daily life. .72 

 Using NIV disrupts my daily routines. (Reversed item) .84 

 Using NIV, is practical / convenient for me. .80 

 Finding the time to use NIV is not a problem for me. .91 

Adoption intention During the next few weeks...   

 …I plan to use NIV. .99 

 …I expect to use NIV. .99 

Usage Measured with system log file data: number of completed program 

days 6 weeks post-intervention 
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Appendix 3 Survey items in study V 

Construct Item Loading 

Primary task support The system makes it easier for me to reach my goals. .87 

 The system helps me in reaching my goals gradually. .89 

 The system helps me in keeping track of my progress. .75 

Dialogue support The system encourages me. .87 

 The system rewards me. .89 

 The system provides me with appropriate feedback. .75 

 The system provides me reminders for reaching my personal goals. .87 

Perceived credibility In my opinion, the content of the system is…  

 …Trustworthy .83 

 …Believable .88 

 …Accurate .88 

 …Professional .87 

 Overall, I consider the system…  

 …Trustworthy .90 

 …Believable .93 

 …Accurate .92 

 …Professional .91 

Social identification It is easy for me to relate to other users' experiences. .86 

 I consider the other users of the system as my peers. .79 

 (Negation) I do not care about the other users of the system. .76 

Social support I get support from my peers through the system when I need it. .85 

 Through the system, I can share my experiences with my peers if I 

want to. 

.86 

 Learning from my peers’ actions is beneficial for me. .75 

Perceived effort Using the system does not require a lot of effort from me. .94 

 Using the system is straigthforward for me. .93 

 (Negation) Using the system is laborious. .89 

Perceived effectiveness My chances of losing weight improve by using the system. .84 

 In my opinion, using the system has an effect on my weight. .93 

 (Negation) In my opinion, the system has no effect on my weight. .88 

Continuance intention I am going to continue using the system. .92 

 I will be using the system in the future. .92 

  (Negation) I am considering discontinuing using the system. .91 

  (Negation) I am not going to use the system from now on. .85 
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