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Abstract
This research aims to find the key paradoxes that occur due to the use of mHealth apps. The

structure of the research is based on three substantial studies regarding technology paradoxes.
An online survey was conducted with a sample of 151 respondents to obtain generalizable
results. SPSS Amos was used to conduct a confirmatory factory analysis. Consequently, a
measure labelled as Degree of Burden was applied to calculate the presence and weight of each
paradox. This measure combined the average score of the items of one aspect with the average
score of the items of the other aspect. The findings demonstrate that only three of the ten
proposed paradoxes could be confirmed. The most prominent of all paradoxes was
Fulfils/Creates needs, which was first confirmed by Mick & Fournier (1998). Additionally,
Self-control/External control, and Empowerment/Enslavement appeared to be prevalent and
rather prominent paradoxes. In this context, paradoxes should elicit both positive as well as
negative emotions. However, results showed mainly positive emotions were triggered by the
use of mHealth apps. Moreover, due to the quality of the measurement model, results have to
be scrutinized and interpreted carefully. Nonetheless, multiple paradoxes are confirmed to
occur due to use of mHealth apps in this research. This research has contributed to academic
literature as generalizable results have extended the knowledge regarding the existence of

paradoxes in technology use and the domain of mHealth apps specifically.



1. Introduction

1.1 Problem statement
“Paradoxes... seem t0o smile ironically at our nicely constructed theories with their clear-cut

distinctions and point at an unthought-of possibility, a blind spot in oppositional thinking”
(Ybema, 1996, p.40)

Technology has been changing our world. As new technologies arise, they infiltrate our homes
and transform the way we live in terms of a highly connected environment (Martin et al., 2017).
One of the most important technologies that is affecting our environment is called ‘the Internet
of Things’ (10T), which denotes a complex and highly distributed network of devices (Xia et
al., 2012) connecting objects and humans with each other and the internet (Swan, 2012). Over
8 billion technological devices are already connected to the internet and this number is expected
to grow rapidly over the coming years (Martin et al., 2017). One of these technological devices,
the smartphone, has made a substantial increase of 2.5 billion to 3.5 billion user over the world
over the past few years as well (Statista, 2019). Researchers have even repeatedly articulated
the theory that these devices will eventually become ubiquitous (Berenguer et al., 2016), and
fully integrated into our lives (Wang, Xiang, & Fesenmaier, 2016). Additionally, as people are
likely to keep these technological devices close, and consequently take them everywhere, they

tend to form strong attachment to them (Casey et al., 2014).

A parallel development is one in the change of the view on lifestyles. Having an active lifestyle
and exercising regularly helps prevent various diseases, including obesity, heart disease,
diabetes and depression (Casey et al., 2014). These again are risk factors for many other health
issues (OECD/EU, 2018). Despite the fact that the positive effects of physical health and the
negative effects of the lack thereof are generally known, the sedentary lifestyle is becoming
more common and ubiquitous (Casey et al., 2014). By putting more effort into the prevention

of an unhealthy lifestyle, many lives can be saved (OECD/EU, 2018).

Due to the digital transformation discussed before, the use of technology for physical activity
measurement (Bort-Roig et al., 2014) has been supported. Self-monitoring, also denoted as self-
tracking, is one of the aspects that has seen an increasing popularity because of this (Lupton,
2017). One way to carry this out, is the use of mobile health apps (mHealth apps). mHealth is
considered a subsegment of Electronic Health (eHealth) (Akter & Ray, 2010), where eHealth
is defined as the use of Information and Communication technology, like smartphones (Adibi,
2015), for health related aspects (Akter & Ray, 2010). For this research, mHealth is defined as

“the application of eHealth facilitated through smartphone technology, used to create, analyse,



process and communicate health related information (Akter & Ray, 2010). Moreover, through
the use of technological devices, mHealth apps can be used as a self-tracking instrument
(Lupton, 2017). Due to the increase in popularity of self-tracking, the use of mHealth apps has
seen an increase as well over the past years. In 2017, over 160.000 health and medical
applications were on the market (En & P6ll, 2016). Many kinds of technological devices are
developed to facilitate the use of these apps and to more precisely monitor for example
movements, sleeping behaviour, and pulse (En & P6ll, 2016).

Additionally, as according to the social exchange theory, attitude and behaviour of relational
partners arise from the perception of economic and psychological costs and benefits of
experiences (Homburg et al., 2010). This can be linked to mHealth apps as the negative or
positive usage experience of the consumer causes consumers to react in different ways towards
the app. More specifically, the use of mHealth apps does not always seem to have a positive
effect on people. The use of technology might create a feeling of freedom and control, but
simultaneously create feelings of enslavement and chaos, which can be defined as a paradox
(Mick & Fournier, 1998). mHealth apps specifically might even cause the paradoxical feeling
of motivating versus demotivating (Klintwort, 2018). Consequently, these paradoxical feelings
often lead to tensions (Klintwort, 2018), which are managed and regulated through coping

strategies as avoidance or confrontation (Assigbetse, 2019).

Overall, an inadequate amount of research has been conducted on the consequences of
technology adoption and mHealth apps specifically (Klintwort, 2018). Furthermore, the concept
of the paradox has barely ever been applied to the field of mHealth apps (Klintwort, 2018).
Therefore, this research focusses on the psychological impact of mHealth apps on consumers,
in terms of the paradoxes that arise with the use of mHealth apps as a self-tracking aid. As this
domain has been researched before in the context of small-scaled in-depth information
(Klintwort, 2018), this research will contribute as an extension to these research findings to
generate generalizable results through a quantitative research. This will allow for a more

realistic and comprehensive understanding of the research field regarding mHealth apps.

1.2 Relevance

As the digital transformation leaves its traces in our lives, there has been call for research on the
use of digital technology (Martin et al., 2017; Wang et al., 2016; Casey et al., 2014). Although a
lot of research has been conducted in this field, only little research has been conducted on the

consequences of technology adoption. Therefore, the information provided in this paper will

expand the present knowledge on the consequences of the adoption of digital technology as this

affects many aspects of our lives. Specifically, this research is applied to the domain of mHealth
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apps as little is known about the effects of these apps as well (Klintwort, 2018). Furthermore, the
concept of paradoxes remains important as it is still often referred to in academic literature (Smith
& Lewis, 2011; Mick & Fournier, 1998; Vince & Broussine, 1996) Nevertheless, not much is
known about this concept regarding the domain of mHealth apps (Klintwort, 2018). Accordingly,
results of this research will contribute to the understanding of paradoxes among consumers of
mHealth apps within this domain. Moreover, this paper will fill this gap in the academic literature
and provide the opportunity for further research as it remains unclear whether results will hold for

other countries and cultures.

As stated before, the digital transformation has an extraordinary impact on many elements in
people’s lives (Martin et al., 2017), and the increase in usage of technological devices (Statista,
2019) as well as the increase in physical activity measurement (Bort-Roig et al., 2014) play a
substantial role in this. In this context, relevancy can be found in the healthcare industry, as the
Netherlands is one of the biggest spenders on health (Bakx, O'Donnell, & Van Doorslaer, 2016),
and the value of national healthcare expenditures has increased to 89.8 billion euros in 2018
(Statista, 2019). Firstly, these economical costs could decrease as a result of better health due to
the use of mHealth apps, which would benefit consumers, insurance companies and the
government. Secondly, negative and positive aspects of the product’s features will be highlighted
within the results of the research, which provides opportunity to create customer orientation and
improve the product consequently. This will lead to higher customer satisfaction (Hillebrand et al.,

2010) and possibly higher sales.

1.3 Objective of the research

The overarching objective of this research is to investigate the psychological impact of mobile
health applications on the consumer. Research is conducted to gain further understanding of the
paradoxical tensions that arise due to the use of the mHealth app. Furthermore, the research
attempts to provide generalizable data as an extension on previous literature.
In short, the research attempts to answer the following question; What are the key paradoxes

regarding the use of mHealth apps, and which of these paradoxes is most prominent?

In this context, the positive as well as the negative usage experiences of the respondents are
taken into account. Linking to this, it is investigated whether paradoxical tensions arise due to
these experiences and additionally which of these paradoxes are most prominent. Finally, after
an evaluation of the constructs, practical implications are proposed as to provide insights and

recommendations for healthcare industries and mHealth app manufacturers.



1.4 Outline of the Thesis

In the following chapter, the theoretical background is discussed, covering the rise in
technology and technological devices, the contrasting aspects of this increase, mHealth apps
and multiple paradoxes found in academic literature . In the third chapter, the methodology of
the research is elaborated, as well as the sample characteristics and analysis procedure. The
fourth chapter give an elaborate overview of the results obtained from the research. In the fifth
chapter, the results are discussed and connected to the findings of academic literature.
Additionally, this chapter contains the limitations of the research and furthermore indicates the

possibilities for further research. Moreover, the conclusion of this research is presented.

2. Theoretical background

2.1 Rise in technology
The digital transformation has influenced our world significantly. One of the most significant

technological breakthroughs made over the last few years, is the introduction of “the Internet
of Things” (IoT) (Martin et al., 2017). The loT affects our lives in terms of connectivity, not
only between humans but with the internet as well (Swan, 2012), due to a complex network of
technological devices (Xiaetal., 2012). The amount of devices already connected to the internet
is expected to grow rapidly over the coming years (Martin et al, 2017). Additionally, over the
past years, the smartphone has been playing an increasing role in our lives as well (Wang et al.,
2016). The smartphone is to become fully integrated into our lives (Wang et al., 2016), and is
adopted by the largest part of the world’s population (Berenguer et al., 2016). Over 3.5 billion
people are using a smartphone nowadays (OECD/EU, 2018), and users have developed a certain
attachment to the device (Casey et al., 2014). They were meant to create freedom, satisfaction,
and to empower humanity (Salanova, Llorens, & Cifre, 2013). However, the role this part of
technology plays in our lives has not always been proven to be positive. Several studies argue

it can have a negative or even paradoxical effect on people as well.

2.2 Contrasting aspects of technology
According to previous research, the increasing use of technology can have both a positive as

well as a negative effect on consumers. The following aspects will be stated to provide a general
overview of the possible contrasting aspects of technology; Time use patterns, social
interaction, Technostress, addictive behaviour, and the negative effects of smart devices. The
focus of this research is mainly on the last paragraph in which paradoxical tensions created by

technology are be elaborated.



2.2.1 Time use patterns

Castellacci & Tveito (2017) found four different ways in which technology, specifically the use
of internet, has an effect on our well-being. They find the internet grants us not only a facilitated
access of new information, but functions as a communication tool as well. Furthermore, they
find it aids the creation of new activities. Additionally they identify a change of time use
patterns, as some aspects in life are thus facilitated, however other new aspects see the light. In
this context, Turkle (2011) finds this change of time use patterns as well, as she states that
technology makes us busier than ever. Initially people turn to the internet as it should aid and
facilitate to find time in our overwhelming and busy lives. However, in a continuous search for
an escape from our lives, we find ourselves being overwhelmed by what the internet has to

offer.

2.2.2 Social interaction
Another research by Kraut et al. (1998) focused on the social and psychological impact of the

internet. They stated that there is a probability social involvement influences people’s well-
being. Formerly, physical proximity was needed to acquire and maintain relationships with
other people. However, as the internet allows for remoteness social interaction, there is no need
for face-to-face communication and relationships are maintained and developed online.
Nonetheless, online developed relationships are proven weaker and distant interaction seems to
have a negative effect on existing relationships as well. The increasing use of internet has been
proven to correlate with diminishing communication within the household, a decreasing size of

social circles, and an increase in depression and loneliness.

2.2.3 Technostress
Continuing on this aspect of social interaction, adoption and use of information and

communication technologies (ICT) can lead to a feeling of discomfort or anxiety. It sometimes
might even cause physical trouble (Salanova, Llorens & Cifre, 2013). Furthermore, a higher
use of personal social media is negatively correlated with individual happiness, and task
performance. Adding to this, it can also lead to an increase in perceived technostress (Brooks,
2015). Wang et al. (2008, p. 3004) define technostress as a “reflection of one’s discomposure,
fear, tenseness and anxiety when one is learning and using computer technology directly or
indirectly that ultimately ends in psychological and emotional repulsion and prevents one from
further learning or using computer technology’’. This types of stress is the result of the high

paced changing technological environment.



2.2.4 Addictive behaviour
Linking to this, Ter Hoeven, van Zoonen, & Fonner (2016) find that communication technology

can positively affect people’s well-being through an increase in efficiency and accessibility.
Nonetheless, communication technology has been proven to lead to a decrease in well-being
through interruptions and unpredictability as well, as these can obstruct activities and might
even lead to anxiety (Ter Hoeven et al., 2016). Because of this, the constantly checking of a
technological device might change into automatic behaviour (Oulasvirta et al., 2012). The
automatic behaviour can overrule cognitive control, which again can aggravate into addictive

behaviour and feeling of enslavement (Garland, Boettiger & Howard, 2011; Anderson, 1992).

2.2.5 Negative effects of smart devices
One of the negative effects of the attachment to technological devices like the smartphone is

the checking habit identified by Oulasvirta et al. (2012). This checking habit holds that people
tend to subconsciously check whether a message has been received on their device, and what
this message holds. The immediate access to new information reinforces this habit (Casey et al,
2014). In this context, Shambare et al. (2012, p. 573) argues that smartphone use is “possibly
the biggest non-drug addiction of the 21st century”. Following on this, Roberts et al. (2014) has
studied the cell-phone activities correlated with cell-phone addiction. This addiction is,
according to the findings, partially driven by the time spent on the devices and the certain

activities and features of the device.

2.2.6 Paradoxical tensions
Taking all these aspects into account, this research will focus not only on the contrasting aspects

of technology but on the paradoxical tensions that arise due to this specifically. Mick and
Fournier (1998) state that while technology can give freedom, competence and control, it can
also isolate people, increase their dependency and decrease their competence. This study shows
that these effects of technology do not necessarily exclude each other. They define this as the
paradoxical impact of technology, where “the saliences of the antithetical conditions are likely
to constantly shift, probably due to situational factors, evoking the sensation of a teeter-totter,
bobbing up and down between contrary feelings or opinions.” (Mick and Fournier, 1998, p.
125). This means that the use of a technological device can create contradictory feelings in
consumers. As they articulate the existence of a positivity bias in technology, which means
there is an assumption that technological innovations are always positive, it is important to
further research these contradictory feeling. Therefore, the concept of paradoxes will be
addressed in the next chapter from a different point of view, namely in the domain of mHealth

apps. Additionally, as technological devices are needed to make use of mHealth apps (Albrecht,



2016), it is expected that paradoxes from technology will occur in this domain as well
(Klintwort, 2018).

2.3 mHealth apps and the paradoxes

2.3.1 mHealth apps
In 2017, already 325.000 mHealth apps were available in the market. As this number has been

increasing for years, and still showed an increase of 25% compared to the amount of mHealth
apps in 2016, it is expected this amount will keep growing (Research2Guidance, 2017). The
loT facilitates the use of these mHealth apps through technological (wearable) devices. These
technological devices are used to more precisely monitor for example movements, sleeping
behaviour, and pulse (En & P6ll, 2016). Additionally, the increasing use of smartphones has
made it possible to monitor and recognize user activity through wearable smart sensor systems
(Adibi, 2015). The use of mHealth apps can have various intentions. It could not only contribute
to monitoring and managing of ongoing diseases, but aid in preventive care as well (Piwek,
Ellis, Andrews & Joinson, 2016). Furthermore, these apps can be used as merely an information

tool to the user, or to facilitate a diagnosis (Akter & Ray, 2010).

Additionally, literature shows a positive relationship existing between individuals and their
attitude towards physical activity, which is mediated through the use of mHealth apps. This
transforming relationship is known as the “Know-Check-Move” effect. The effect shows how
mHealth apps could start a process of change regarding the consumer’s attitude towards
exercise. Furthermore, people tend to check their phone during and after exercise as well which
provides them with direct visible information about their bodily responses to the exercise
(Casey et al., 2014). When the activity was performed well, the information displayed might
cause a sense of achievement or even a feeling of satisfaction. Moreover, the control the
consumer has over the performance is an antecedent for a feeling of intrinsic motivation (Fisher,
1978). In summary, mHealth apps can have a positive effect on the consumer as this Know-
Check-Move effect results in a positive attitude regarding physical activity and other health-

related activities.

However, these apps and additional wearable devices raise questions about the impact on the
consumer as well. As there is still a grey area regarding safety and reliability, users may become
over-reliant on this technology what could harm the well-being (Piwek et al., 2016). This causes
for a part of the target group to remain sceptical about the issue. Furthermore, other ethical,

societal, and cultural concerns are articulated as well (Sharon, 2017).



2.3.2 Paradoxes
Paradoxes have been often used in the field of management and organisation studies (Smith, &

Lewis, 2011), and thus have also been defined and approached in different ways. Vince and
Broussine (1996) define paradoxes as contradictions between human emotions. Furthermore,
paradoxes are defined as unintended consequences of ideas by Sitkin and Bies (1993) or as
observations that counter beliefs by Smith and Lewis (2011). Moreover, Schneider (1990) states
that the entire human existence can be considered a paradox, based in the tens aspects of life
and death, and good and bad. This research will define paradoxes as ‘“contradictory yet
interrelated elements that exist simultaneously and persist over time” (Smith & Lewis, 2011, p.
382). These elements are logical when considered separately, however seem aberrant when
occurring simultaneously, which is one crucial element of a paradox (Smith & Lewis, 2011).
To create transparency around the concept of the paradox, Smith & Lewis (2011) have
identified the differences and similarities between paradoxes, dilemmas and dialectics. The key
features of a paradox are describe by the symbol of yin yang, as the elements of the paradox
are opposing and synergistic simultaneously within a larger entity. The elements seem logical
when apart, however senseless when visualised side by side. These opposing but synergistic
elements are called dualities. A dilemma however, considers competing choices. Such a
dilemma can become paradoxical when the options are dualities such that the choice is
temporary, which causes the tension to return. A dialectic holds contradictory elements rather
than competing options, which can be resolved through integration. A dialectic as well holds
the possibility of turning paradoxical, which will happen when the elements become dualities

as for the integration will be temporary.

The first link between the concept of the paradox and technological consumer products was
made in 1998 by Mick and Fournier (1998). They found eight distinct paradoxes in their
research. Those paradoxes include Chaos/Control, Freedom/Enslavement, New/Obsolete,
Competence/Incompetence, Efficiency/Inefficiency, Fulfils/Creates needs,

Assimilation/Isolation, and Engaging/Disengaging. As this study is currently considered to
have a leading role in the this research domain (Klintwort, 2018), and is still often referred to
in academic literature (Jarvenpaa & Lang, 2005; Roberts, 2014), it will be considered as the
first of the three key studies taken into account in this research. Jarvenpaa and Lang (2005)
build on this study years later by applying the concept of paradoxes to mobile technology
specifically. Therefore, the study by Jarvenpaa and Lang (2005) is considered relevant for this
research as well. All paradoxes that were found by Mick and Fournier are confirmed in this

study. Additionally, four more paradoxes are discovered; Planning/Improvisation,



Public/Private, Illusion/Disillusion, and Independence/Dependence. More recently, Klintwort
(2018) applied the concept of paradoxes to the domain of mHealth apps, on which is focussed
is this research. This study found five prominent paradoxes specifically caused by the use of
mHealth  apps, namely Integration/Disintegration,  Self-control/External  control,
Confirmation/Disconfirmation,  Individual/Community, and Motivating/Demotivating.
Although some of these paradoxes seem to correspond with paradoxes found by Mick and
Fournier (1998), and Jarvenpaa and Lang (2005), a significant difference can be identified. The
next paragraphs will elaborate on the paradoxes found in these three key studies and whether

they will be applied in this research or not.

2.3.3 The Control Paradox
The first paradox selected for this research is the paradox Self-control/External control, which

was found by Klintwort (2018). The paradox holds that users of mHealth apps feel in control
over themselves and their performance. However, the feeling of being controlled or influenced
by the app to some extent exists as well. A paradox corresponding with the category of control
is the paradox Freedom/Enslavement, found by Mick and Fournier (1998) in their research
regarding technological devices. This paradox was considered as one of the most salient
paradoxes in this research. The paradoxes holds that the use of technology can facilitate the
feeling of independence and less restrictions, while it could simultaneously lead to a sense of
dependence and more restriction. Jarvenpaa and Lang (2005) refer to the paradoxes of
Empowerment/Enslavement as a sense of freedom to take charge anytime and anywhere, while
being restricted to make use of the device that provides you this sense of freedom. In general,
this definition resembles the definition of the Freedom/Enslavement paradox. Additionally,
Jarvenpaa and Lang (2005) find a similar paradox of Dependence/Independence which is
considered a special case of the Empowerment/Enslavement paradox in their research.
Therefore, these three paradoxes will be merged as one, and considered as the
Empowerment/Enslavement paradox in this research. Furthermore, the paradox of
Control/Chaos was the second most salient paradox found in the research of Mick and Fournier
(1998). Control is here referred to as a sense of regulation and order while chaos, a sense of
disorder and upheaval can simultaneously be perceived as well. Additionally, Jarvenpaa and
Lang (2005) found the paradox of Planning/Improvisation, where mobile technology is
considered as an aid for supporting control, while it can create chaos if improperly used.
Therefore, both paradox will be categorized as an element of the Order/Chaos paradox.
In short, as the paradoxes Self-control/External control, Empowerment/Enslavement, and

Order/Chaos appear to be the most apparent paradoxes according to academic literature



regarding forms of control, they will be considered part of one specific overarching paradox

category for the purpose of this research, namely “the Control Paradox”.

2.3.4 The Confirmation Paradox
The next aspect embraced in this research is “confirmation”. The most apparent paradoxes

within academic literature regarding this aspect are Confirmation/Disconfirmation (Klintwort,
2018), and Competence/Incompetence (Mick & Fournier, 1998). Klintwort (2018) refers to
“Confirmation” as the ability of the mHealth app to confirm the user’s positive or negative
feelings or expectations through provision of data and information. However, the app could
disconfirm these feelings or expectations as well, which could consequently lead to negative
sentiment from the user. The paradox of Competence/Incompetence found by Mick and
Fournier (1998) is referred to as the ability of a technological device to facilitate the feeling of
competence, while simultaneously generating a feeling of incompetence. Although both
paradoxes relate to the same subject, a significant difference remains in that Klintwort’s
paradox fixates on expectations specifically.

In short, for the purpose of this research, the paradoxes Confirmation/Disconfirmation and
Competence/Incompetence are considered part of the overarching category “the Confirmation

Paradox”.

2.3.5 The Connection Paradox
Another paradox found by Klintwort (2018) is the Individual/Community paradox. The concept

of “Individual” is defined as the use of the app for personal knowledge. In this case, results are
not shared or used to connect with others. However, “Community” refers to the opposite where
users value the possibility to share results and experiences, and to connect with friends and
peers. One of the underlying topics mentioned for this paradox is the Self-comparison/Peer-
comparison facet, which is often mentioned in blogs and non-scientific articles regarding the
use of mHealth apps as well. This paradoxical facet articulates the comparison of the current
self to the former self in terms of self-comparison, and the comparison of the self to others in
terms of peer-comparison. Therefore, the main paradox as well as the underlying facet will be
taken into account when considering the Others/Me paradox. Additionally, the paradox
Assimilation/Isolation was found by Mick and Fournier (1998), and defined as the facilitation
of human togetherness, and human separation collectively. Furthermore, both Mick and
Fournier (1998), and Jarvenpaa and Lang (2005) find the paradox Engaging/Disengaging. Mick
and Fournier define this paradox as the ability of technology to facilitate involvement, flow and
activity, and leading to disconnection, disruption, and passivity jointly. The concept is

perceived to be very abstract and seems to correspond with the Assimilation/Isolation paradox

10



according to the authors. Jarvenpaa and Lang consider the paradox as the enabling of the choice
to engage or disengage. Thus, for the purpose of this research, the Engaging/Disengaging
paradox found by Mick and Fournier will be merged with their Assimilation/Isolation paradox.
The Engaging/Disengaging paradox found by Jarvenpaa and Lang will be categorized into the
Others/Me paradox. Although these paradoxes relate to the same concept, a difference remains
concerning the subject. Assimilation/Isolation focusses on the ability of the device to facilitate
or enable, while Others/Me focusses rather on the ability of the user enforced by the device.
However, the beforementioned paradoxes are considered to jointly constitute the “Connection

Paradox” category.

2.3.6 The Motivation Paradox
The fourth concept considered is the sense of motivation elicited by the mHealth app. Klintwort

(2018) finds the distinct Motivating/Demotivating paradox in her research regarding mHealth
apps. This paradox refers to the ability of the app to motivate users to achieve a higher
performance or to change, and preferably improve, their health-related behaviour. However,
the app might have a demotivating effect on the user as well. Specifically, if a certain goal is
not met, the user might be motivated to try harder or demotivated as the hard work did not pay
off. As no similar paradoxes can be found in the studies by Mick and Fournier (1998) and
Jarvenpaa and Lang (2005), this paradox exclusively holds for the overarching “Motivation
Paradox” category.

2.3.7 The Attainment Paradox
The fifth aspect that is embraced in this research is the fulfilment of needs through the use of

mHealth apps. Mick and Fournier (1998) found the paradox of Fulfils/Creates needs. This is
defined as the ability of the app to facilitate the needs and desires of the user, while it can also
cause development or awareness of needs and desires as these were previously unrealized.
Jarvenpaa and Lang (2005) find the same paradox and provide a similar definition where they
state that the same feature that fulfils one of the user’s needs might also create another. This
paradox was confirmed in relation to technology, but not to mHealth apps specifically.
However, as two of the key studies have confirmed its existence in relation to technological

devices, The Attainment Paradox will be included in this research.

2.3.8 The Feelings Paradox
Lastly, as the use of mHealth apps is highly likely to evoke an affective response, the Feelings

paradox is considered as well in this research. This paradox is based on the existing Happiness
Paradox, which proposes that if you strive for happiness by direct means, you end up less happy

than if you would not have done so (Martin, 2008). As an often mentioned initial motivation
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for using a mHealth app is “a means for problem solving and self-improvement” (Klintwort,
2018), the app can be considered as a direct means to a happier state of mind. According to
several reviews and blogs online, positive feelings as well as negative feelings in general might
be induced as a result of the use of these apps (Prins, 2015; Stewart-Brown, 2018)
Additionally, multiple users state that the initial motivation to use the app is to reduce stress
(Owens & Cribb, 2019). Although for some this effect appears to be true, the app might also
cause stress to some extent (Blackford, 2019). This can be linked to the free choice paradigm,
as this states that the evaluation of a chosen alternative tends to improve, while the evaluation
of the rejected alternative declines, to reduce the experience of dissonance. However, receiving
factual information from your mHealth app regarding the decision you made might make you
think about the negative aspects of your chosen alternative and vice versa, eliciting a sense of
discrepancy (Chen, & Risen, 2010).

Furthermore, the app is supposed to evoke the feeling of joy and pleasure as it aids your health-
related choices (Ducharme, 2019). However, users state that regret is often present as well
(Ducharme, 2019). Before use of the app, the same choices had to be made but the effects of
these were not as apparent as they are while using the app. That is, the apps tracks your actions
and thus shows the effects of your decision.

In sum, the paradoxes Positive feelings/Negative feelings, Stress reduction/Stress overload, and

Regret/Enjoyment are considered to jointly make up for “the Feelings Paradox” category.

2.4 Theoretical framework and Hypotheses
One of the most influential researches conducted regarding paradoxes is the research on

paradoxes of technology by Mick & Fournier (1998). The authors have found eight apparent
paradoxes, which consequently have often been applied in other studies. Jarvenpaa & Lang
(2005) investigated how paradoxes of technology shaped the users’ experience and feelings
regarding mobile technology specifically, and they were able to identify four additional
paradoxes. However, as both studies focus on paradoxes of technology but do not consider
mHealth apps specifically, the paradoxes from Klintwort (2018) are taken into account as well.
Furthermore, online blogs, articles, posts, and reviews from users are evaluated, which provided
additional sources of paradoxes. To create a clear overview, seemingly relevant sources of
paradoxes are subdivided into overarching paradox categories. This led to the following

hypotheses;

H1; Paradoxes elicited by the use of mHealth applications can be subdivided into six key

overarching paradox categories
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H2; the control paradox; while MHealth apps induce a sense of being in control or being
controlled/influenced, they might also lead to the feeling of regulation or disorder
H3; the confirmation paradox; while mHealth apps induce a positive state of mind as a results

of confirmed expectations and beliefs, a negative state of mind as a result of disconfirmation of
expectations and beliefs might be caused as well

H4; the connection paradox; while mHealth apps facilitate (perceived) human togetherness,
they might also cause (perceived) human separation

H5; the motivation paradox; while mHealth apps induce motivation, they might also lead to

demotivation

H6; the attainment paradox; while mHealth apps can facilitate the fulfilment of needs and
desires, it could also lead to the development of new needs and desires, that were previously
unrealized

H7; the feelings paradox; while mHealth apps induce a sense of positive feelings, enjoyment,

and stress reduction, they might also lead to negative feelings, regret, and stress overload

| The Control Paradox

H2
- Self-control/External Control

- Empowerment/Enslavement
- Order/Chaos

H8

The Confirmation Paradox
H3
- Confirmation/Disconfirmation
- Competence/Incompetence

Ha The Connection Paradox

- Others/Me
mHealth app usage | H1 - Assimilation/Tsolation

H5 The Motivation Paradox

- Motivating/Demotivating

HE The Attainment Paradox

- Fulfils/Creates needs

The Feelings Paradox

H7 - Positive feelingsNegative
— feelings
Stress reduction/Stress
overload

Figure 1 Theoretical Framework
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Mick & Fournier (1998) show that the paradoxes Control/Chaos and Freedom/Enslavement
often appear together and are most salient in their study. Additionally, Jarvenpaa & Lang (2005)
state that the paradox Empowerment/Enslavement appears to be highly salient across several
types of users. Furthermore, Klintwort (2018) finds that the paradoxes

integration/disintegration and self-control/external control appear to be most salient when
researching the paradoxes in the field of mHealth apps. For the purpose of this research all
beforementioned paradoxes, except Integration/Disintegration, are subdivided under the

overarching “Control Paradox”. Therefore, the second hypothesis is formulated as follows;

H8; the Control Paradox is most prominent for users of mHealth applications in general

3 Methodology

3.1 Research method
The goal of this research is to gain generalizable results about individuals’ psychological

reactions to the use of mHealth applications, as not much is known about this. The research
question consist of two parts. The first part concerns the key paradoxes that might arise due to
the use of mHealth apps. As has been shown by previous research, digital technology can create
paradoxical tensions (Mick & Fournier, 1998; Castellacci & Tveito, 2017; Jarvenpaa & Lang,
2005). Thus, this research will apply the concept of these paradoxical tensions to the domain of
mHealth apps. The second part of the research question concerns the level of prominence of
these paradoxes. That is, it will be investigated which of the found paradoxes occurs most often,

and is most outstanding for individuals as well as in general.

The overall objective of this research is to gather generalizable data about the effect of mHealth
apps on the consumer. As the focus will be on what the effect is, rather than how or why this
effect exists, a descriptive approach is required (Muijs, 2010; Nassaji, 2015). Furthermore, as
this research will attempt to explain this relationship by collecting numerical data, a quantitative
approach is appropriate (Muijs, 2010). A quantitative approach allows for a relatively broad
study, which will enhance the generalizability of the results. Additionally, it creates greater
objectivity and accuracy of the results. Moreover, as some distance is kept between researcher
and respondents, personal biases can be avoided (University of Southern California, 2020).
Therefore, the research will make use of surveys (Nassaji, 2015).

The surveys were initially created in English according to certain rules (Campbell, Brislin,
Stewart & Werner, 1970), as to provide the possibility of an easy translatable version. However,
as Dutch is the native language of the sample group, the survey needed to be translated to Dutch

as for the respondents to be able to fill this in without problems. To ensure no mistakes were
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made, a back translation technique was used for translating the questions. After the first
translation from English to Dutch, an independent party has translated the Dutch version back
to English to make ensure the questions are clear and unambiguous (Brislin, 1970).
Prior to the distributions of the surveys, a pre-test had been conducted. The aim of a pre-test is
to evaluate the questions and modify when needed. Problems for either one of the parties can
be detected in advance (Presser et al., 2004). Valuable information about the quality of the
survey can be retrieved from this (Summers, 2019). Considering the obtained information form
the pre-test, a revised survey was developed. Accordingly, the finalized survey was created
through an iterative process of repeated adjustment (Summers, 2019). The complete survey is

included in Appendix 1.

3.2 Sample characteristics
The population investigated in this research consists of anyone who has either currently

implemented a mHealth app in their life or has done so at any point. For the research, it is not
needed for respondents to possess expert knowledge on the topic. However, it is required for
the respondents to have used an mHealth in their lives, as this will provide for at least basic
knowledge on the topic. Furthermore, there are no requirements regarding demographic
characteristics. Yet, the higher the diversity of demographic characteristics within the
population, the bigger the sample size should be to reflect this diversity (Nardi, 2014). The
number of participants needed for the survey is estimated to be approximately 200 people.
However, regardless of the sample size, generalizing the entire population is not possible
(Etikan, Musa, & Alkassim, 2016). The sample should maintain a balance between homogenous
and heterogeneous cases, as to ensure the possibility of identifying common features as well as
differences between the respondents (Flick, 2018). Both the English as well as the Dutch survey

were primarily distributed via social media channels.

Considering this, a convenience sample was used as subjects are readily available (Etikan et al.,
2016). Therefore, the sample for this research is partly acquired from the gym “I’m in, Train
with a smile”, located in Weert in the Netherlands. This gym is chosen for this research as it
automatically creates an account on their mHealth app (MilonMe) for every member, and thus
all members are familiar with the concept. Via the transponder that is needed to participate in
the workout circle, information about the workout and development of the participant is
registered immediately in this mHealth app for the user to see. Furthermore, the surveys were
distributed via Facebook groups focussing on Samsung Health, Fitbit, and Garmin Connect.

Additionally, an appeal was made on the personal network to acquire respondents.
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3.3 Research design and implementation
The chosen design for this quantitative research is a descriptive cross-sectional study. A

descriptive study collects data in the form of numbers and statistics. The intention is to establish
connections between the variables through the use of structured research methods and a large
sample size that is representative of the population. Furthermore, a descriptive study is
generally carried out at one point in time (University of Southern California, 2020). This holds
for the cross-sectional design as well (Muijs, 2010). As the timeline of this research is relatively
short, application of this design is considered appropriate. In addition, the cross-sectional design
IS measured within one particular sample of respondents (Nardi, 2014). This study design
provides an estimation of the prevalence of the results from the population (Levin, 2006). As it
is not possible to study the entire population, sampling techniques have to be considered. For
this research convenience sampling, a type of nonprobability sampling, is used. The main
objective of this technique is to collect data from respondents who meet certain practical
criteria, such as geographical proximity and certainty about meeting the requirements (Etikan
etal., 2016).

The survey consists of merely closed questions to gain better understanding about the paradox
categories and their dimensions. The measurement scale of the closed questions employs the
Likert scale, as this scale is able to measure direction as well as intensity dimensions of the
topic (Albaum, 1997). Additionally, the construction consist of a symmetrical 7-point scale, as
this offers the option of neutrality which provides independence for the respondent to answer
the question in a balanced manner (Joshi, Kale, Chandel, & Pal, 2015). The questions are based
on previous theory and research on paradoxes (Mick & Fournier, 1998; Jarvenpaa & Lang,
2005), as well as on paradoxical tensions in the domain of mHealth apps specifically (Klintwort,
2018).

The first page of the survey showed an introduction in which the goal of the research and
requirements of participation were explained. Additionally, the participants were informed of
the confidentiality of the data and the anonymity of their participation. After reading this short
description, participants were asked which app they used and what their initial motivation was.
Next, 67 questions were stated regarding their use of the mHealth app and how this emotionally
effects them. The items on one specific construct were fixed, while the order of the constructs
was randomized by the program. Furthermore, some additional control questions on the
experience of tensions and perceived integration of the app were asked. Klintwort (2018) found
that Integration/Disintegration was the most salient paradox in her research. In this context, it
is considered how easy the app is integrated into the consumer’s life. On the one hand, the app

could appear to be effortless and provides helpful reminders. On the other hand, the app could
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also lead to problems regarding integration in the consumer’s life, and turn out to be very time-
consuming and provide stressful reminders. Additionally, short questions regarding the age and
gender of the respondent were stated, as this provides the ability to distinguish results between
certain groups.

The surveys were created with the program Qualtrics and pre-tested before distribution. After
the final version of the survey was completed, an anonymous digital link to the surveys has
been be created by the program which was distributed consequently. The owner of the “I’m in,
Train with a smile” gym created a post on the Facebook page of this gym with the link to the
Dutch survey, as members of the gym are solely Dutch. As this post came from an appropriate
and professional page and was created by a trusted person in this community who is perceived
to be part of the consumer’s reference group, the likelihood of members paying attention to this
post increased (Copley, 2014). Furthermore, the link was distribute in three Facebook groups

for Samsung Health, Fitbit, and Garmin Connect.

3.4 Data analysis procedure
The data of the survey is exported from Qualtrics to IBM SPSS as to be able to conduct

statistical analyses. At first, the data was checked regarding incomplete and invalid responses.
Consequently, the dataset was transformed as non-usable data has to be deleted. Several
respondents with missing data were kept to meet the required minimum of the sample size.
However, respondents in the definite set had completed at least 24% of the survey. Additionally,
the missing data was accounted for in the analyses. Before any other statistical analysis could
be applied, a univariate analysis had to be conducted for every variable. This should be done to
gain understanding about the variability of responses, and consequently whether further
analyses can be applied (Nardi, 2014). For the analysis of the data collected, a Factor Analysis
is conducted. This is an interdependence technique and is suitable for this research as its purpose
is to define the underlying structure among the variables (Hair et al., 2014). This technique
provides for the ability to analyse the structure of the correlations among the survey items, the
paradoxes, and the overarching categories, by defining factors from sets of variables (Field et
al., 2013). Firstly, an exploratory factor analysis (EFA) was conducted. Next, as the EFA did
not provide a usable construct, the data was exported to SPSS Amos to be able to conduct a
confirmatory factor analysis (CFA). Additionally, a validity and reliability analysis needed to
be conducted as to ensure the items are consistent and reflect the right construct (Hair et al.,
2014). Furthermore, the descriptive statistics are provided and a measure labelled as the Degree
of Burden is introduced to calculate the presence as well the weight of the paradoxes. Lastly,

results from the control questions are stated.
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4. Research Results
4.1 Descriptive Statistics

Descriptive Statistics

¥ Minimum  Maximum Mean Std. Deviation
SelfControl 151 1,00 7,00 46711 1,28062
ExternalContral 148 1,00 567 2,0270 1,03711
Empowerment 151 1,00 7.00 40353 1,48032
Enslaverment 1349 1,00 56T 21727 1,085496
Order 1349 1,00 ¥.00 47602 1,36144
Chaos 148 1,00 5,00 15721 73980
Caonfirmation 138 1,00 7.00 4 2367 147166
DisConfirmation 151 1,00 7.00 24216 116473
Competence 144 1,00 T.00 38588 1,40803
Incompetence 138 1,00 5,00 16585 83740
Others 138 1,00 7,00 2,2283 1,40920
Me 138 1,00 7,00 41087 1,56226
Assimilation 138 1,00 ¥.00 25326 1,59173
Isolation 144 1,00 5,00 14132 TE031
Mativating 151 1,00 7,00 46424 1,42626
Demotivating 1349 1,00 5,00 11,5492 84066
Fulfil 139 1,00 7,00 46619 1,46894
Create 138 1,00 ¥.00 39384 1,56659
PositiveF 151 1,00 7,00 3,7638 1,43738
MegativeF 139 1,00 5,33 16379 82773
StressR 138 1,00 ¥.00 37464 1,417497
Stress0 138 1,00 5,00 15773 82886
Rearet 144 1,00 7,00 15185 81076
Enjoy 139 1,00 7,00 44652 1,56121
Walid M (listwise) 138

Figure 2 Descriptive Statistics

Firstly, the descriptive statistics have been evaluated per side of a paradox. That is, the mean
and standard deviation for each side were calculated. The values for these are displayed in
Figure 2 Descriptive Statistics The results display a recurring pattern in which the mean for the
positive sides is greater than the mean for the negative sides. For most paradoxes, the disparity
between the means is around 2. However, two paradoxes stand out in this pattern. Specifically,
the greatest disparity can be found between the means of Order and Chaos, which is a difference
of 3.188. Additionally, Motivating/Demotivating, and Regret/Enjoyment display high
disparities as well (3.093, 2.947). On the contrary, the smallest disparity is portrayed by
Fulfils/Creates needs with a difference of 0.724. In this context, a smaller disparity in means,
in combination with a high mean, indicates a more prominent paradox. Additionally, the
descriptive statistics of the items regarding the negative side were evaluated to gain insights
into the possible cause. Only two items were used for this scale, and the results show that the
mean of Q101_1 appeared to be greater than the mean of Q101_2. That is, respondents might
have perceived the first item differently from the second item. Furthermore, it should be stated
that the difference between Assimilation/Isolation is quite small as well (1.119). However, the
greatest mean within this paradox is 2.5. thus, it cannot be concluded that the paradox

prominent, or even occurs. Nonetheless, these results do not provide information concerning
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the frequency of the occurrence of a paradox, or about the weight of this paradox per

respondents. Thus, further analysis is required.

4.2 Exploratory Factor Analysis
Table 1 Definite solution EFA

Factor Items

1; Positive emotion Emp_1,Emp 2, Emp_3
Enjoy_1, Enjoy_2, Enjoy_3
Order_2, Order_3

2; Negative emotion Demot_1, Demot_2, Demot_3
NegF_1, NegF_2, NegF_3
Incomp_2, Incomp_3
StressO_1, StressO_2

3; Disconfirmation Disconf_1, Disconf_2, Disconf_3
4; Motivation Mot_1, Mot_2, Mot_3
5; Connection Others_1, Others_2
Me_1, Me_2
6; External control ExtCo_1, ExtCo_3
Enslave_1
7; Self-control SelfCo_1, SelfCo_2, SelfCo_3
8; Comfortable Creates_1, Creates_2
StressR_1, StressR_2
PosF_3

The scales for the paradoxes were measured with an Exploratory Factor Analysis for 151
respondents. A principal axis factoring analysis was performed over 67 items. Sufficient
correlation between the items to perform a factor analysis exists. Additionally, the sampling
adequacy for the analysis can be verified as the Kaiser-Meyer-Olkin is above the threshold of
0.5 (KMO = 0.838), and the Bartlett’s Test of Sphericity is significant (x2(2211) = 8325, p <
.05) (Field, 2013). All communalities are > 0.20 (Lowest is .347 for Q95 2). The analysis
computed initially 12 factors with an eigenvalue > 1, and an explained variance of 72.7%. The
total variance explained for these 12 factors should be sufficient, and preferably above 60%.
This is however not a clear cut criterion (Hair et al., 2014). Additionally, each item in the
analysis should load on only one factor and this loading should be sufficient. That is, the loading
should be >.40|. To ensure no cross-loadings appear in the analysis, the difference between the
two highest factor loadings of each item should be > |.20| (Hair et al., 2014). Oblique rotation
(Direct Oblimin) was used due to high correlation between some of the factors (> |.30|). Finally,

all factors should make sense on a conceptual level. That is, the definitive solution should
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ideally be in line with the predefined theoretical framework. Moreover, all small coefficients

below 0.2 were suppressed to create overview.

The definitive solution of the Exploratory Factor Analysis shows eight factors that jointly
explain 74% of the variance. Specifically, 29 iterations were needed to achieve the simple
structure. In Appendix 2, a table with the iteration procedure is included. Additionally, in
Appendix 3, the pattern matrix of the definite solution is displayed. The distribution of the items
among the factors is displayed in Table 1. The first factor contains all three items on
Empowerment, all three items on Enjoyment and Order_2 and Order_3. As these items all elicit
positive feelings, factor 1 is labelled as “positive emotions” .The second factor contains all
items on demotivating, all items on Negative feelings, Incompetence_2 and Incompetence_3,
and Stress overload_1 and Stress overload_2. Likewise, these items all elicit negative feelings,
and thus factor 2 is labelled “negative emotions”. The third factor contains only the items on
Disconfirmation and is therefore labelled similarly. The fourth factor contains solely all items
on Motivating and is thus labelled “motivation”. The fifth factor contains all items on Others
as well as all items on Me. As all items on Assimilation and Isolation are excluded during the
analysis, this factor can be labelled “connection”. The sixth factor contains External control_1
and External control_3, as well as Enslavement_1. As a feeling of enslavement is somewhat
similar to a feeling of external control, the factor is labelled “external control” as well. Factor
7 contains all items on Self-control and is thus labelled similarly. However, it should be noted
that although these items load high on this factor, all loadings are negative. This implies that a
high score on one of these items refers to a low score on the factor. It therefore indicates that
these loadings should be interpreted as a lack of self-control. The last factor, factor 8, is rather
difficult to interpret as it is not entirely clear whether the items are referring to a different latent
construct. The factor holds the items Creates needs_1 and Creates needs_2, as well as stress
reduction 1, Stress reduction 2, and Positive feelings 3. Although “Stress reduction” and
“Positive feelings” seem to fit quite well, “Creates needs” does not seem to belong to the other
items loading on this factor. Moreover, there is a relatively high correlation between factor 1
and factor 8 (0.556), which is displayed in Figure 3 Factor Correlation MatrixFigure 3. Moreover,

they conceptually seem to fit as well as both refer to a positive and relaxed state of mind.
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Factor Correlation Matrix

Factor { 2 3 4 5 6 7
1 1,000 -077 -026 376 248 258 - 244 556
2 -077 1,000 357 015 039 275 084 -,058
3 -026 357 1,000 - 044 - 151 -,021 089 - 055
4 376 015 - 044 1,000 244 271 -311 351
5 248 039 - 151 244 1,000 297 -233 238
6 ,259 275 -021 271 297 1,000 - 154 137
7 - 244 084 089 -311 -233 - 154 1,000 -,234
8 556 -058 -055 351 238 137 -234 1,000

Extraction Method: Principal Axis Factoring
Rotation Method: Oblimin with Kaiser Normalization.

Figure 3 Factor Correlation Matrix

Reliability analysis

Table 2 Reliability Analysis after EFA

Factor Cronbach’s Alpha
1 0.925
0.939
0.874
0.928
0.171
0.758
0.867
0.892

00 ~NO Ol bW

Reliability analysis serves to check whether the items from the factor analysis form a
sufficiently consistent scale (Field, 2013). The test statistic necessary for this analysis is the
Cronbach’s Alpha. The minimum value for this test statistic is considered to be 0.6 (Ursachi,
Horodnic, & Zait, 2015). However, a value of 0.8 for the Cronbach’s Alpha is ideal (Field,
2013). The higher the value of this statistic, the higher the internal consistency will be. The
reliability analysis is conducted for all the factors elicited from the EFA. The results are
displayed in Table 2. The Cronbach’s Alpha for all factors, except one, are considered
acceptable (0.925, 0.939, 0.874, 0.928, 0.758, 0.867, 0.892). From this can be concluded that
the scales of seven factors are sufficiently consistent. However, the scale from factor 5 will be
disregarded as its value is significantly below the minimum (0.171).

Additionally, the simple structure of the factor analysis shows a division of items that does not
fit the initial structure of the research. Items in each factor correlate in a way that all items seem
to reflect either a positive or a negative side of several paradoxes. The analysis does not
demonstrate the clustering of the items of 1 paradox and it is thus not possible to measure the
existence of a paradox with this structure. Therefore, this analysis will not be further evaluated,

and a confirmatory factor analysis will be conducted.
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4.3 Confirmatory Factor Analysis
Table 3 CFA Results Default Model

Minimum was achieved

XZ 3602.707
Degrees of freedom 1868

(2345 — 477)
Probability level; p 0.000

The Confirmatory Factor Analysis was conducted with the structural equation modelling
program IBM SPSS Amos. The 67 items from the survey were depicted as observed variables
(indicator variables). Each observed variable was provided with an error term, which is the
extent to which the latent variable does not explain the observed variable (Hair et al., 2014). In
factor analysis, this variation is referred to as a uniqueness. Therefore, the error terms are
labelled “ul” to “u67”. Additionally, the 24 unobserved variables that are supposed to function
as factors, were depicted as latent variables. A measurement relationship for the indicator
variables and the respective latent variable was made by creating paths through arrow-heads.
Indicating a latent construct by three measures is considered acceptable. Constructs with fewer
indicators should preferably be avoided (Hair et al., 2014). However, as some constructs cannot
be indicated by more than two measured variables, they will still be included. By the use of
two-headed arrows, correlational relationships were drawn between all constructs as it cannot
be specified that the factors are orthogonal. Furthermore, the latent variables should have a
measuring scale to prevent identification problems (Hair et al., 2014). Therefore, the scale of
the latent variable in relation to one of the indicator variables for that factor has to be set. This
was done by setting a given path to 1 for every latent variable. The path diagram is included in
Appendix 4. As there is some missing data in the data set, the option “estimate means and
intercepts” was applied. The analysis was run and a minimum was achieved at iteration 16 with
v%(1868) = 3602.7, p = 0.000.

4.3.1 Goodness of Fit
Table 4 Goodness of Fit

Measure Value
CMIN p-value 0.000
TLI 0.732
CFlI 0.780
RMSEA 0.079
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The first aspect in the assessment of the measurement model is the Goodness-of-Fit. To evaluate
the goodness of fit, a statistical model that describes how well the model fits the actual dataset
(Field, 2013), several indicators can be taken into account. The indicators evaluated for this
CFA are displayed in Table 4 with the accompanying values. The original tables from the SPSS
Amos output can be found in Appendix 5. Firstly, the chi-square statistic is assessed by
evaluating the p-value of CMIN. As the provided value for the measurement model appears to
be significant (p = 0.000), while this value should be non-significant (p > 0.05) (Fadlelmula,
2011) a lack of fit of the model is implied. As SEM methods, including CFA, normally use a
big sample size exceeding 200 respondents, and only 151 respondents are included, the Type |
error rate is increased (Heck, & Thomas, 2015). Moreover, as the number of factors is larger
than six, of which some have only two indicator variables, sample size requirement are even
higher and may exceed 500 (Hair et al., 2014). Therefore, other indicators will be analysed as
well. The Baseline Comparison table provides information on the Tucker-Lewis Index (TLI
also referred to as the Non-Normed Fit Index; NNFI), and the Comparative Fit Index (CFI).
These models provide a fit as compared to a baseline independence model (Heck, & Thomas,
2015), and are less affected by the sample size (Marsh, Balla, & McDonald, 1988).Values for
both indices should be around 0.9 (Fadlelmula, 2011), and preferably around 0.95 (Rigdon,
1996). As TLI = 0.732, and CFI = 0.780 for the default model, it can be concluded that both
values are rather low and do not meet this criterion, indicating a lack of fit.
Additionally, the root mean square error of approximation (RMSEA) can be considered. This
index measures the model discrepancy per degrees of freedom, providing a “close fit” test
(Heck, & Thomas, 2015). The value of the RMSEA should preferably be below 0.05
(Fadlelmula, 2011). Nonetheless, a value between 0.05 and 0.08 is considered to be acceptable
(Rigdon, 1996). As the RMSEA value (0.079) meets this criterion, the measurement model is

considered to have reasonable fit, and thus fits the set of observations.

4.3.2 Construct validity
The construct validity was estimated through convergent and discriminant validity, to assess

the extent to which the set of indicator variables represents the latent construct they are designed
to measure (Hair et al., 2014).

Convergent validity measures whether the set of indicator variables are represented by the same
latent construct (Hair et al., 2014). To estimate the relative amount of convergent validity
among the items, the factor loadings are evaluated. In this context, high loadings of the items
on the factor indicate a convergence on a common point. That is, a convergence on the latent
construct. To achieve this, standardized loading estimates should be > 0.5. However, values

should ideally be > 0.7 (Hair et al., 2014). The table for the Standardized Regression Weights
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in Amos provides insights into the factor loadings of each indicator variable. Although most of
the standardized loading estimates meet the criteria of > 0.5, some fall below this cut-off point.
The lowest factor loading recorded is 0.464 for item Q102_2. Nonetheless, to observe whether
all factor loadings are statistically significant at p < 0.05, the results for the Regression Weights
can be evaluated. From this table can be concluded that all indicator variables are significantly
different from zero at the 0.001 level. That is, all factor loadings are highly significant.
To further substantiate the convergent validity, the average variance extracted (AVE) was
n 2

calculated by using standardized loadings; AVE = ==~
Table 5 displays the values for the AVE. The value for AVE should be > 0.5. Any value below
this criteria indicates that more error remains on average in the items, than variance explained
by the latent factor structure set on the measure (Hair et al., 2014). From

Table 5 it can be concluded that five latent constructs have an insufficient AVE, namely
“Enslavement”, “Chaos”, “Me”, “Isolation”, and “Positive Feelings”.

Table 5 Average Variance Extracted

Latent construct AVE JVAVE Correlation estimate
Self-control 0.694 0.833 0.373
External control 0.523 0.723

Empowerment 0.645 0.803 0.533
Enslavement 0.389 0.624

Order 0.678 0.823 0.141
Chaos 0.417 0.646

Confirmation 0.802 0.895 0.067
Disconfirmation 0.707 0.841

Competence 0.617 0.785 0.041
Incompetence 0.604 0.777

Others 0.527 0.726 -

Me -0.063 -

Assimilation 0.746 0.864 0.143
Isolation 0.384 0.620

Motivation 0.817 0.904 -0.045
Demotivation 0.620 0.787

Fulfils 0.728 0.853 0.625
Creates needs 0.669 0.818

Positive feelings 0.462 0.680 -0.021
Negative feelings 0.777 0.881

Stress reduction 0.589 0.768 -0.046
Stress overload 0.551 0.742

Regret 0.741 0.861 0.068
Enjoyment 0.793 0.890
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Additionally, the discriminant validity was estimated. This validity indicates the extent to which
a construct is truly distinct from other constructs (Hair et al., 2014). A rigorous method is to
compare the levels of the square root of the AVE for any 2 constructs, with the correlation
estimate between those two constructs (Hair et al., 2014). In this context, the square root of the
AVE should be greater than the correlation. The values for the constructs were estimated with
the Heterotrait-Monotrait Ratio of Correlations (HTMT). On account of this, a validity plugin
in Amos was used to run the analysis. However, the program was not able to calculate the
matrix, as the value of the square root of the AVE for multiple construct was less than its
correlation for those constructs. The table containing the output form this validity analysis is
included in Appendix 6. As multiple constructs do not meet the criterion, it must be concluded
that these latent constructs do not explain more of the variance in the sets of items than with
any other construct represented by a different set of items in the model. However, when
evaluating only the comparison between two construct belonging to one paradox, it can be
concluded that those constructs are distinctly different from one another as the square root of
the AVE is greater than the correlation. Thus, this confirms that two opposing parts are
measured within a paradox. Due to the low values for the combinations of others constructs, it
cannot be stated that one paradox is distinctly different from another paradox. Thus,
discriminant validity might not be supported. Therefore, results of subsequent analyses will
need to be carefully scrutinized.

4.3.3 Correlations and Covariances
Table 6 Correlation and Covariance

Paradox Correlation Estimate =~ Covariance P-value
Self-control — External control 0.373 Significant
Empowerment < Enslavement 0.533 Significant
Order < Chaos 0.141 0.187
Confirmation < Disconfirmation 0.067 0.467
Competence «— Incompetence 0.041 0.680
Assimilation < Isolation 0.143 0.238
Motivating < Demotivating -0.045 0.628
Fulfil <> Creates needs 0.625 Significant
Positive Feelings <» Negative Feelings -0.021 0.830
Stress Reduction < Stress Overload -0.046 0.649
Regret <> Enjoyment 0.068 0.452
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By evaluating the correlation estimates, the relationship between the latent variables can be
interpreted. The estimates do not only provide insights into the magnitude of the relationship
between the latent variables, but into the direction of this relationship as well (Hair et al., 2014).
SPSS Amos calculated correlations between all latent variables, except for “Me”. However, the
most important values here are the estimates for the correlations between the two constructs of
one paradox, which are displayed in Table 6. The full table containing all correlations is
included in Appendix 7. Moreover, the significance of the covariances (p < 0.001) was
estimated and displayed in Appendix 8. The values for the paradoxes specifically are displayed

in Table 6 next to the correlation estimates.

If the valence of the correlation between two constructs is positive, it is indicated that an
increase in one construct is accompanied with an increase in the other construct. However, three
of the paradoxes from the measurement model display a negative correlation, namely
Motivating/demotivating, Positive feelings/Negative feelings, and Stress reduction/Stress
overload. That is, if one construct would increase, the other would decrease. Additionally, these
paradoxes display correlation estimates close to zero (-0.045, -0.021, -0.046), indicating there
is no evidence of any relationship between the constructs. Moreover, the relationship between
the constructs of neither of these paradox is significant (0.628, 0.830, 0.649), indicating that the
constructs are not related. Furthermore, Confirmation/Disconfirmation,
Competence/Incompetence, and Regret/Enjoyment display correlation estimates close to zero
as well (0.067, 0.041, 0.068), with non-significant covariances (0.467, 0.680, 0.452) . The
highest correlation estimate (0.625) can be found in the Fulfil/Creates needs paradox. The Self-
control/External control, and Empowerment/Enslavement paradox score relatively high as well
(0.373, 0.533). Additionally, these are the only three paradoxes displaying a significant
relationship between the constructs. Furthermore, acceptable values for Order/Chaos, and
Assimilation/Isolation (0.141, 0.143) are displayed. However, the relationship between the
constructs of these paradoxes appear to be non-significant (0.187, 0.238).
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4.4 Reliability analysis
Table 7 Cronbach's Alpha

Side of the paradox Cronbach’s Alpha

Self-control 0.867 0.780

External control 0.736

Empowerment 0.843 0.797 0.883
Enslavement 0.671

Order 0.845 0.700

Chaos 0.613

Confirmation 0.924 0.730

Disconfirmation 0.874 0.780
Competence 0.814 0.658

Incompetence 0.822

Others 0.672 0.171

Me 0.111 0.562
Assimilation 0.853 0.611

Isolation 0.547

Motivating 0.928 0.714 0.714
Demotivating 0.813

Fulfilment 0.887 0.856 0.856
Creates needs 0.756

Positive feelings 0.756 0.612

Negative feelings 0.909

Stress reduction 0.782 0.617 0.831
Stress overload 0.754

Regret 0.879 0.743

Enjoyment 0.918

As the EFA did not correspond with the initial conceptual framework of the research, a
reliability analysis for the CFA, and thus for the initial framework is conducted as well. The
analysis is conducted separately for each construct of a paradox, for each paradox, and for each
overarching category. Thus, 24, 12, and 6 reliability analyses are conducted. The result are

displayed in Table 7.

The Control Paradox

The reliability analysis for the Self-control/External control provides a Cronbach’s Alpha of
0.797, with a value of 0.867 and 0.736 for the constructs respectively. All values are above the
threshold (< 0.6). The second paradox, Empowerment/Enslavement, shows values of 0.797,
with a Cronbach’s Alpha of 0.797 and 0.671 for the constructs respectively, and is thus
sufficient reliable. The third paradox in the category is Order/Chaos. “Order” has a Cronbach’s
Alpha of 0.845, but this value can be increased to 0.879 by deleting one of the items belonging
to this scale; Q87_1. Therefore, this item will be excluded in further analysis. The other
construct of this paradox, “Chaos”, shows a quite low value of 0.613. However, this value is
still above the threshold. The Cronbach’s Alpha for the paradox itself is 0.700.

Finally, the analysis for the overarching category, the Control Paradox, was conducted as well.
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The Cronbach’s Alpha displays a value of 0.883, indicating that the scales for this category are
sufficient reliable.

The Confirmation Paradox

Next, the analyses for the Confirmation Paradox category were conducted. When analysing the
“Confirmation/Disconfirmation” paradox, two high Alphas of 0.924 and 0.874 respectively
were displayed for the constructs. It is remarkable that the reliability of especially the
confirmation scale is this high as it is only measured with three items. The value for the paradox
itself showed a value of 0.730. The Cronbach’s Alpha for “Competence”, which is 0.814, can
be increased to 0.840 by deleting one of the three items; Q92_3. Therefore, this items will be
excluded from further analyses. “Incompetence”, displays a high value as well (0.822). The
analysis was conducted for the paradox as well and appeared to have a somewhat lower value
of 0.658. Additionally, the overarching Confirmation paradox demonstrated a sufficient
reliability of the scales with a Cronbach’s Alpha of 0.780.

The Connection Paradox

Thirdly, the dimensions of the Connection Paradox category were analysed. The first dimension
includes “others” and “me”. Although the reliability of “Others” appeared to be acceptable with
a value of 0.672, the Cronbach’s Alpha for “Me” is only 0.111 and cannot be increased by
excluding one of the items. This relatively low value was expected due to the low amount of
items on this scale. Moreover, the analysis for the paradox itself provided a value of 0.171,
which does not meet its criterion either. This means that the items of this paradox are not
measuring the same underlying construct (Field, 2013). The other dimension in the category,
“Assimilation/Isolation” appears to endure the same problem. Although the Cronbach’s Alpha
for “Assimilation” is quite high with a value of 0.853, the value for “Isolation” (0.547) appears
to be insufficient and cannot be increased by removal of one of the items. Additionally, the
Cronbach’s Alpha for the paradox is 0.611. Nonetheless, a paradox should be measured by two
constructs. The final analysis on this category displayed an insufficient reliability as well with
a value of 0.562. It is highly likely the low reliability is caused by the low amount of items

representing the constructs.

The Motivation Paradox

The “Motivating/Demotivating” paradox displays relatively high Cronbach’s Alphas for the
constructs (0.928, 0.813). The Cronbach’s Alpha for “Demotivating” increases when item
Q99 1 is deleted. Therefore, this item will be excluded and the new value of 0.824 is accepted.
The analysis for the paradox displayed a value of 0.714, which is also the value for the

overarching category as this consist of only one paradox.
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The Attainment Paradox

The analysis of the Attainment paradox displays a value of 0.887 for “Fulfils”. The other
construct, “Creates needs”, provides a Cronbach’s Alpha of 0.756. As the analysis for the
paradox displays a value of 0.856, the “Fulfils/Creates needs” paradox and thus the Attainment

Paradox category are considered reliable.

The Feelings Paradox

Lastly, the Feelings paradox needed to be analysed. The reliability analysis of the “Positive
feelings/Negative feelings” paradox shows a Cronbach’s Alpha of 0.612, with a value of 0.756
for “Positive feelings” and a value of 0.909 for “Negative feelings”. The second paradox in this
category is the “Stress reduction/Stress overload” paradox. The Cronbach’s Alpha for both
construct appears to be sufficient with values of 0.782 and 0.754 respectively, and a value of
0.617 for the paradox itself. The last paradox in this category is considered reliable as well.
“Regret” displays a Cronbach’s Alpha of 0.879 which can be increased to 0.883 by deleting
item Q106_3. Therefore, this item is excluded from further analyses. Additionally,
“Enjoyment” shows a value of 0.918. The Cronbach’s Alpha for the Regret/Enjoyment paradox
is reliable as well (0.743). Lastly, the Feelings Paradox category has a Cronbach’s Alpha of
0.831, and is thus considered sufficiently consistent.

In sum, all the items appear to form a sufficiently consistent scale, except for the items of
Others/Me and Assimilation/Isolation. Prior results have demonstrated that the paradox
Assimilation/Isolation might not have occurred within the sample. Additionally, the convergent
validity of “Me” and “Isolation” was bad, and no correlation estimate was found between
Others/Me. Furthermore, the p-value for the covariance of Assimilation/Isolation indicated that
the construct were not related. Moreover, as “Me”, “Isolation”, Others/Me, and the Connection
Paradox are confirmed to have insufficient reliability and are not measuring the same

constructs, this category will not be taken into consideration in further analysis.
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4.5 Occurrence and weight of paradoxes
Table 8 Degree of Burden

Paradox % DoB > 2 % DoB >4
Self-control 28.5 20.5
External control

Empowerment 37.7 20.5
Enslavement

Order 8.8 6.1
Chaos

Confirmation 33.8 15.2
Disconfirmation

Competence 13.6 4.3
Incompetence

Motivating 14.4 11.2
Demotivating

Fulfils 81.4 65.9
Creates needs

Positive feelings 17.4 54
Negative feelings

Stress reduction 9.4 3.6
Stress overload

Regret 7.1 6.3
Enjoyment

To measure the occurrence and weight of each of the paradoxes, it is attempted to determine
the degree of burden (DoB) of the paradoxes for each respondent. That is, for each respondent,
two scores exist per paradox; Score A, the mean of the items on the positive side of the paradox,
and score B, the mean of the items on the negative side of the paradox. It is assumed that a
paradox occurred for a respondent when both values are high. If both values would be low, the
paradox is not prominent or not even present at all. Therefore, the mean of the scores will be
calculate to approach the DoB for each respondent. However, if one of the scores would be high
while to other score is low, the mean would suggest the paradox is present as the mean is
relatively high. Nonetheless, the paradox is not present here as one aspect of the paradox is not
experienced. Therefore, the following properties hold for the DoB; If the minimum of score A
and score B is smaller than 1.5, DoB = 1. If the minimum of score A and score B lies between
1.5 and 2.5, DoB = 2. If the minimum of score A and B is greater than 2.5, DoB = mean of
scores A and B. The difference in the number of items per scale is, as well as missing values

are account for in the calculation of the DoB. The results are displayed in Table 8.

The Control Paradox

After calculating the DoB for the first paradox, Self-control/External control (DoB1l), it
becomes clear that 71.5% of the respondents had a minimum below 2.5 on one of the scores.
That is, for 28.5% the Self-control/External control paradox occurred. Only 20.5% scored a

mean of at least 4, which implies that both aspects of the paradox occurred about half of the
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time.

The degree of burden for the Empowerment/Enslavement paradox is labelled DoB2. The
percentage of respondents that scored a minimum below 2.5 is 62.3% and thus 9.2% lower than
the percentages for the Self-control/External control paradox. 20.5% scored a mean of at least
4. This percentage is the same as for the Self-control/External control paradox. This indicates
that the Empowerment/Enslavement paradox is experienced approximately the same for the
respondents as the Self-control/External control paradox.

The third dimension in the Control Paradox category is the Order/Chaos paradox. Data from
the survey on this aspect displays a much lower DoB score. 91.2% had a score on either A or
B below 2.5 an thus the DoB3 was 2 or less. That is, only 8.8% experienced the Order/Chaos
paradox to some extent. This shows a difference of almost 20% with the first, and almost 30%
with the second dimension in this category. Additionally, only 6.1% appeared to score a mean
of 4 or higher on this scale. Thus, these results imply that Order/Chaos is the least prominent

paradox of the Control Paradox category.

The Confirmation Paradox

DoB4 was calculated for the Confirmation/Disconfirmation paradox. This scores displays a
percentage of 66.2% of the respondents that provided a value of 2.5 or less on the A or B score.
This means that the paradox was present to some extent for 33.8% of the respondents.
Additionally, 15.2% scored > 4, indicating that the both aspects of the paradox occurred about
half of the time. The highest mean on DoB4 is 7, illustrating high prominence for at least some
of the mHealth app users.

DoBS5, the score for the Competence/Incompetence paradox displays a much higher percentage
for the lower DoB values. Specifically, 86.4% of the respondents had a minimum of 2.5 or
below and thus the paradox occurred in only 13.6% of the cases. Additionally, 4.3% of the
respondents had a mean of 4 or higher on this scale. Moreover, the highest mean of DoB5 is
only 492. This is significantly lower than the highest mean for the
Confirmation/Disconfirmation paradox, indicating that both aspects of the paradox occurred at

most “often”, for only a slight part of the sample.

The Connection Paradox

As the reliability analysis, as well as the validity and the correlations for the Connection

Paradox category showed non-sufficient results, the DoB for this category was not calculated.

The Motivation Paradox

The Motivation Paradox category only holds the Motivating/Demotivating paradox. Therefore,

DoB6 is calculated to measure the frequency and degree to which this paradox is experienced
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by the respondents. The results demonstrate that 85.6% of the respondents provided a value
below 2.5 on either score A or B. That is, for 14.4% of the respondents the paradox occurred,
while for 11.2% both aspects of the paradox occurred at least half of the time. Additionally, as
the highest recorded mean was 5.33, it is implied that the paradox was experienced for only a

small part of the sample and was not very prominent.

The Attainment Paradox

The Attainment Paradox category holds only one dimensions as well; the Fulfils/Creates needs
paradox. Only 18.6% appeared to score low on this, indicating that the paradox occurred for
81.4% of the sample. Additionally, the highest mean recorded is 7, and 65.9% of the
respondents scored a mean of 4 or higher on this DoB scale, which implies that both aspects of
this paradoxes occurred at least half of the time for a distinct part of the sample. Moreover, it
can be concluded that the prominence of this paradox is high as for 11.6% the paradox occurred

most of the time.

The Feelings Paradox

Lastly, the Feelings Paradox category was evaluated. DoB8 was created to measure the
occurrence and weight of the Positive feelings/Negative feelings paradox. Results display that
for 82.6% of the sample, the paradox did not occur. Additionally, the highest mean recorded in
this measurement was 4.67, indicating that, for the low percentage of the sample that did
experience this paradox, it was not very prominent. Moreover, only 5.4% of the respondents
scored a mean of 4 or higher on this scale.

DoB9 was created to visualise the presence of the Stress reduction/Stress overload paradox. As
90.6% had a low value on either score A or B, a DoB value of 2 or less was registered.
Additionally, this paradox displayed the lowest amount of respondents (3.6%) that scored a
mean of 4 or higher on this scale. Moreover, the highest mean registered for this paradox
appeared to be 5.33, which illustrates low prominence.

The last DoB that was calculated, DoB10, was the value for the Regret/Enjoyment paradox. For
92.9% of the respondents, the paradox did not occur. Although this percentage is quite high,
for the 6.3% of the 7.1% of respondents for whom this paradox did occur, the presence can be

considered prominent as their mean is equal or higher than 4.
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4.5 Control questions

4.5.1 App and initial motivation
Table 9 Frequency; kind of app

A pedometer 7.3%
Fitbit 19.2%
Google Fit 2%
Garmin Connect 13.9%
Samsung Health 15.2%
Apple Health 12.6%
MilonMe 8.6%
Weight Watchers 2%
Other 19.2%

Additional to the questions regarding the paradoxes, some control questions and questions
about the demographics of the respondent were included in the survey as well. The first two
questions of the survey were implemented to gain knowledge and insights into which mHealth
apps are used by respondents and what was their initial motivation to start using the app.
Results displays that tracking performance and health are important aspect that motivate people
to start using an mHealth app. Getting an extra push towards motivation and self-improvement
are often answered options as well. Additionally, some people just used the mHealth app as it
was automatically installed on their mobile device. From the results displayed in Table 9, it can
be concluded that the most often used mHealth apps are Fitbit (19.2%) and Samsung Health
(15.2%).

ParPres
Cumulative
Frequency  Percent  ‘alid Percent Percent
Valid 00 20 13,2 13,2 13,2
1,00 43 28,4 285 4.7
2,00 34 224 225 64,2
3,00 26 17,2 17,2 81,5
4,00 11 73 7.3 g8,7
5,00 7 46 46 934
6,00 4 2,6 26 96,0
7,00 2 1,3 13 97,4
8,00 2 1,3 1.3 98,7
10,00 2 1,3 1.3 100,0
Total 151 100,0 100,0

Figure 4 Frequencies; Amount of Paradoxes occurred per respondent

A dummy variable was created to gain insights into the amount of paradoxes that occurred per
respondent. That is, if the score for the DoB > 2, it is assumed a paradox occurred. The results
in Figure 4 Frequencies; Amount of Paradoxes occurred per respondentdemonstrate that for 88.7%

of the respondents a maximum of 4 out of 10 paradoxes occurred. Considering the respondents
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for whom 5 or more paradoxes had occurred, the biggest part used Fitbit as their mHealth app.
As this is an app that makes use of wearables that are often constantly worn, and are thus
generally fully integrated into the user’s life, it is not surprising this app appears to trigger the

most paradoxes.

Table 10 ANOVA,; kind of app

ANOVA
Kind of app (F(7,126) = 2.078
p =0.051
Table 11 MANOVA; kind of app
Box’s M Multivariate Test Test of Between- = Post-hoc DoB1 Post-hoc DoB2
Test Subjects Effects
Kind of | 0.000 A =0.268 DoB1; 0.003 Garmin Connect — Pedometer — Garmin
. Samsung Health = Connect = -2.448
App F(80,452.538)= 1.306 D0B2; 0.002 e .
p=0.05 Fitbit — Garmin Connect
Garmin Connect — =-1.810
Weight watchers =
2.322

MilonMe — Weight
Watchers=0.917

Additionally, an ANOVA was conducted to compare differences between the means of the
groups (Field, 2013). Specifically, to investigate whether the kind of mHealth app has a
significant effect on the occurrence of paradoxes. This ANOVA shows there is no significant
difference in the mean amount of paradoxes that occurred per respondent for the kind of app
that was used (F(7, 126) = 2.078; p = 0.051). This indicates that the kind of app does not affect
the occurrence of the paradoxes for this sample. Additionally, a MANOVA was conducted to
investigate whether the kind of app would have an effect on the degree of burden of the paradox.
Multivariate analysis of variance (MANOVA) is a dependence technique that measures the
differences for two or more dependent variables (Hair et al., 2014). Firstly, the Box’s M Test
provides a significant value (0.000). As the p-value should be greater than 0.001, the presence
of heteroscedasticity is indicated (Hair et al., 2014). The Multivariate test provides the
following values; A = 0.268; F(80, 452.538)= 1.306; p = 0.05, indicating a significant difference
exist between the groups. The table for the Multivariate Test and Test of Between-Subjects
Effects are displayed in Appendix 9. Results display significant values for DoB1 (0.003), and
DoB2 (0.002). As there are several independent variables, a post hoc test is conducted. The

Levene’s Test displays significant values (0.000, 0.011), which implies that the assumption of
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homogeneity is violated. Therefore, a Games-Howell test is appropriate (Hair et al., 2014).
Result display a significant difference for DoB1 between 4 and 5, 4 and 8, 7 and 8. Additionally,
for DoB2, a significant difference was found between 1 and 4, and 2 and 4. These results are

displayed in Fout! Verwijzingsbron niet gevonden.

4.5.2 Age and gender
Table 12 ANOVA and T-test; age and gender

ANOVA Welch test T-test

Age F(50,86) = 0.493 t(135) = -1.863
p = 0.995 p = 0.064

Gender F(1, 135) = 2.586 p=0.079 t(134.930) = -1.768
p=0.110 p=0.079

Table 13 MANOVA,; age and gender

Box’s M Test Multivariate Test Test of Between- Estimated
Subjects Effects Marginal Means
Age - 2= 0.001 No significant values
F(420, 370.591) =
0.973
p = 0.606
Gender 0.000 A=0.873 DoB4; p =0.018 DoB4; 1.912, 2.591
F(10, 76) = 1.101 DoB8; p = 0.041 DoB8; 1.235, 1.591
p=0.327

Respondents were asked to fill in their age and gender at the end of the survey. The age ranged
from 17 to 79 years old. The mean age of the respondents is 40, and the only age with a relatively
high frequency is 23 (11 respondents). Other ages are nicely spread through the sample. An
ANOVA is conducted for the age to see whether there is a significant difference between the
means of the groups. Specifically, the ANOVA shows whether age has an effect on the amount
of paradoxes that occurred and whether it has an effect on the strength in which the paradox is
experienced. Firstly, the ANOVA shows that the between group difference is not significant
(F(50,86) = 0.493; p =0.995). Therefore, the null-hypothesis is accepted, implying there are no
significant differences in the amount of paradoxes that occurred between the ages.
Additionally, the MANOVA was conducted to gain insights into the effect of age on the degree
of burden. Firstly, the Box’s M Test was not provided by the program. The multivariate test
displays a nonsignificant value (A= 0.001; F(420, 370.591) = 0.973; p = 0.606), which indicates

there is no significant difference between the ages for the DoB per paradox. Additionally, the
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Test of Between-Subjects Effects does not give a significant value for any of the DoB’s. The
table for the Multivariate test as well as the Test of Between-Subjects Effects is included in
Appendix 10. It can be concluded that the degree of burden is not significantly dependent on
the age of the respondent. As there is no statistically significant difference found, no follow-up

analysis is needed.

The last question of the survey asked for the respondents’ gender. The biggest part of the sample
group was female. Specifically, 61% was female, while 39% was male. An ANOVA was
conducted for gender as well. That is, to gain insights into the effects of gender on the
experience of paradoxes due to mHealth apps. The ANOVA shows there is no significant
difference between the genders regarding the presence of paradoxes (F(1, 135) = 2.586; p =
0.110). However, as the significance level of the test of homogeneity of variances has a value
of 0.020 < 0.05, it can be concluded that the variances are not equal. Therefore, it is more
appropriate to evaluate the robustness check, specifically the Welch test, over the ANOVA
(Field, 2013). The null hypothesis for the Welch test is that the means are equal. As the test is
not significant (p = 0.079), the null-hypothesis is accepted. That is, gender does not have a
significant effect on the amount of paradoxes present.

A MANOVA was conducted to measure the difference in means for the degree of burden. The
tables for the Multivariate test and Test of Between-Subject Effects can be found in Appendix
11. Firstly, the Box’s M Test provides a significant value (0.000), indicating the presence of
heteroscedasticity. The Multivariate test shows there is no significant difference between the
genders for the Degree of Burden for any of the paradoxes (A = 0.873; F(10, 76) = 1.101; p =
0.327). Additionally, the Test of Between-Subjects Effects provides merely significant values
for DoB4 and DoB8 (0.018, 0.041), indicating that gender would have an effect on
Confirmation/Disconfirmation and Positive feelings/Negative feelings. Therefore, the
Estimated Marginal Means are evaluated. Results demonstrate that in both cases the mean for
women is higher than for men (DoB4: 1.912, 2.591; DoB8: 1.235, 1.591), which implies that

women score significantly higher on DoB4 and DoB8 than men.

Furthermore, an independent samples t-test was conducted for “age”. A cut off point of 40 was
included as this is the mean age of the sample group. The analysis shows that the difference in
paradoxes that occurred for respondents between 17 and 39 years old (M = 2.4839, SD =
2.05452) , and respondents between 40 and 79 years old (M = 1.8662, SD = 1.81833), was not
significant (t(135) = -1.863, p = 0.064). That is, respondent between 17 and 39 years old do not
significantly differ from respondent between 40 and 79 years old regarding the amount of

paradoxes that are experienced.
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The t-test was conducted for gender as well to assess group differences (Hair et al., 2014). The
analysis shows that the difference in paradoxes that occurred for males (M = 1.8113, SD =
1.41498), and females (M = 2.3571, SD = 2.19881), was not significant (t(134.930) = -1.768, p
=0.079) (Field, 2013).

4.5.3 Integration
Table 14 ANOVA and T-test; effort and ease

ANOVA T-test

Effort to use F(5,132) =1.534  t(18.048) =0.844
p=0.194 p=0.410

Ease of integration F(6,131)=1.369 p=0.546
p=0.254

Table 15 MANOVA; effort and ease

Multivariate test Test of Between- Estimated Marginal
Subjects Effects Means

Effort to use A=0.865 DoB5; p = 0.031 DoB5; 1.404, 1.985
F(10, 77) = 1.199
p =0.305

Ease of integration A=0.909 DoB3; p=0.043 DoB3; 2.833, 1.586
F(10,77) = 771 DoB9; p = 0.016 DoB9; 2.389, 1.331
p = 0.656

Additionally, two questions were asked about the perceived use and integration of the mHealth
app into the user’s life. The first question asked regarding this aspect was how much effort it
costs to use the mHealth app. Of the total amount of respondents, 87.7% answered their app
requires a little effort to no effort at all to use. Additionally, a question was asked whether
respondents felt like the app integrated into their life easily or not. 42% of the respondents felt
like the integration of their mHealth app into their life was neutral or easy. ANOVA’s for both
the effort and integration were run. Both analyses show that there is no significant effect (F(5,
132) = 1.534; p = 0.194 and F(6,131) = 1.369; p = 0.254 respectively) of the independent
variable on the presence of the paradoxes, indicating that effort to use and ease of integration

do not affect the occurrence of paradoxes.

Furthermore, a MANOVA was conducted for both effort to use and ease of integration. For
this, two dummy variables were created as to divide the sample in two groups (a little to no
effort and moderate to a lot of effort; extremely easy to slightly easy and neither easy nor
difficult to extremely difficult). The MANOVA for the effort to use was conducted first. The

program did not provide a Box’s M Test. The Multivariate test (included in Appendix 12) shows
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there is no significant difference between the two groups for the Degree of Burden for any of
the paradoxes (A = 0.865; F(10, 77) = 1.199; p = 0.305). Additionally, the Test of Between-
Subjects Effects provides a significant value for DoB5 (0.031). Therefore, the estimated
marginal means for this DoB are evaluated. Results demonstrate that the mean for the first
group (mHealth app requires a little to no effort) is lower than for the second group (1.404,
1.985). This implies that respondents who find their mHealth app easy to use, score significantly
lower on the Competence/Incompetence paradox.

The MANOVA for ease of integration provides a non-significant value for the Multivariate test
(A = 0.909; F(10, 77) = 771, p = 0.656). Additionally, the Test of Between-Subjects Effects
(included in Appendix 13) provides significant values for DoB3 (0.043) and DoB9 (0.016). The
estimated marginal means for these aspects provide a higher mean for the group that had more
difficulty integrating their mHealth app for both DoB3 (2.833, 1.586), and DoB9 (2.389, 1.331).
This indicates that a more difficult integration has a significant effect on the occurrence of the

Order/Chaos and Stress reduction/Stress overload paradoxes.

Furthermore, an independent samples t-test was conducted regarding the effort required for the
use of the app. For this analysis a cut-off point of 4 was used as every option above 3 displays
neutral to a lot of effort. The difference between respondents that answered a lot of effort was
needed (M =2.0744, SD = 1.8015) and respondents that answered to be neutral or no effort was
needed (M = 2.6471, SD = 2.71434), appeared to be not significant either (t(18.048) =0.844, p
=0.410).

Additionally, an independent samples t-test was conducted regarding the integration of the
mHealth app. A cut-off point of 4 was used as well. The difference between respondents that
answered integration was hard (M = 2.8571, SD = 3.07834) and respondents that answered
integration was neutral or easy (M = 2.1069, SD = 1.86981), appeared to be not significant
(t(6.239) =-0.639, p = 0.546).

4.5.4 Tensions
Table 16 ANOVA; tension

ANOVA Welch test T-test
Tensions F(1, 127) = 9.097 p=0.483 t(24.707) =-0.712
p=0.483 p =0.483

Table 17 MANOVA; tension

Box’s M Test Multivariate Test Test of Between- Estimated Marginal
Subjects Effects Means
Tension 0.000 A=0.740 DoB3; p =0.047 DoB3; 1.508, 2.013
F(10, 73) = 2.561 DoB5; p = 0.000 DoB5; 1.290, 1.993
p =0.010 DoB6; p = 0.000 DoB6; 1.169, 1.893
DoB9; p = 0.001 DoB9; 1.206, 1.807
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Furthermore, three control variables were included to measure whether respondents
experienced tensions in general regarding the use of their mHealth app. A 7-point Likert scale
from strongly disagree to strongly agree was included. Therefore, answers ranging from 5 to 7
on these questions are considered to demonstrate the presence of a tension. 9.5%, 8%, and 2.9%
of the respondents appeared to experience some sort of tensions according to the question

regarding this subject respectively.

Next, a new dummy variables was created which stated the mean for the three questions
regarding tensions. The dummy variable displayed that only 16.1% experienced tensions while
using their mHealth app, and 11.3% experienced at least 1 paradox as well. Additionally, a new
variable was computed indicating low tensions (1, 2 or 3) or high tension (4, 5, 6, or 7) With
this new variables, an independent samples t-test, ANOVA, and MANOVA were conducted.
According to the t-test, the difference between the people that experienced low tension (M =
2.0783, SD = 1.78270) and people that experiences medium or high tension (M = 2.50, SD =
2.66815), was not significant (t(24.707) = -0.712, p = 0.483).

The ANOVA was conducted to gain insights into the difference between the means of the
groups. Results displayed a significant value (F(1, 127) = 9.097; p = 0.005). However, from the
test of Homogeneity of Variances, it can be concluded that the assumption for equal variances
is not accepted (p < 0.05). Therefore, the Welch test is evaluated. From this can be concluded
that the difference between the group means is not significant (p = 0.483).

Lastly, the MANAVO was conducted regarding the Degree of Burden. Firstly, the Box’s M
Test provides a significant value (0.000), indicating the presence of heteroscedasticity. The
Multivariate test displays a significant difference between respondents who experience low
tension, and respondents who experience medium to high tension (A = 0.740; F(10, 73) = 2.561;
p = 0.010). The tables for the Multivariate Test and Test of Between-Subject Effects can be
found in Appendix 14. The Test of Between-Subject Effects displays significant values for
DoB3 (0.047), DoB5 (0.000), DoB6 (0.000), and DoB9 (0.001). Therefore, the estimated
marginals means are evaluated. Results demonstrate a lower mean for the first group for all four
DoB’s (1.508, 2.013; 1.290, 1.993; 1.169, 1.893; 1.206, 1.807). This indicates that respondents
who experienced low tension have scored significantly lower on the Order/Chaos,
Competence/Incompetence, Motivating/Demotivating, and Stress reduction/Stress overload

paradoxes.
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5. Conclusion and Discussion

5.1 Discussion
Firstly, the quality of the research model should be stressed. Although the model fits the data

in an acceptable manner, results demonstrated this fit is not completely appropriate.
Additionally, the validity of the model is not flawless. Even though it can be stated that the item
sets within the survey are represented by the same latent construct, the extent to which this
construct is truly distinct from the other constructs in the measurement model is little. That is,
the sides of a paradox are distinctly different from one another. However, most of the positive
sides do not seem to be distinctly different from each other. This applies to the negative sides
as well. Moreover, as the sample size was relatively small it might not adequately represent the
population. Therefore, results obtained from this research should be carefully scrutinized.
Furthermore, it should be stated that the items of 10 of the 12 paradoxes in the measurement
model formed a sufficiently consistent scale. Accordingly, the paradoxes for which this was not

the case were excluded from further analyses.

Self-control/External control

The paradox of Self-control/External control was found in the study by Klintwort (2018)
regarding mHealth specifically. As the domain is equivalent to the domain of this research, it
is expected that the paradoxes elicited from this study are confirmed. This research confirms
that this paradox could generally occur while using mHealth apps. Additionally, it was found
that this paradox is prevalent and, when this paradox occurs, it is experienced prominently
among respondents. Self-control is considered to be a crucial aspect of mHealth app usage. The
findings state that not only tracking health and performance are motivations to start using the
app, but self-improvement is an important aspect as well. Lupton (2017) shows that over the
past years, there has been a rise in the interest for self-tracking and its implications. The term
‘quantified self” is used to describe this technological self-tracking, and is concerned with self-
improvement and the revealing of imperfections of the self (En & P04ll, 2016). As we expect
people to be able to do anything and hold unattainable standards regarding mental and physical
health for individuals and society at large, it is inevitable that our bodies will ultimately fall
short of these norms. Because of this, the need occurs to self-control via self-tracking (En &
P6ll, 2016). Nonetheless, this need for self-control could backfire as consumers might become
too dependent on their app and develop obsessive behaviour as a consequence of this
(Klintwort, 2018), which indicates a feeling of external control. Thus, it can be argued that this

paradox is a direct effect of the initial motivation to use the app.
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Empowerment/Enslavement

Freedom/Enslavement was one of the paradoxes that Mick and Fournier (1998) found to be
most salient in their research. Additionally, this paradox was confirmed by Jarvenpaa and Lang
(2005), and was labelled as Empowerment/Enslavement. The Empowerment/Enslavement
paradox of this research has been confirmed to exist as well. The paradox seemed to appear
often, as well as prominently. This was the second most occurring paradox in this research and

appears to be as prominent as the Self-control/External control paradox.

A cause for this paradox could be found in the previously mentioned “Know-Check-Move”
effect and the “checking habit”. As the “Know-Check-Move” effect stated that the information
provided from the mHealth app might cause a sense of achievement it was expected that the
use of mHealth apps would trigger a feeling of empowerment. Additionally, as one of the
negative effects of smartphone use is the checking habit, which can lead to addiction (Oulasvirta
et al., 2012; Shambare et al., 2012), a sense of enslavement to the app seems probable as well.
Furthermore, findings display that a distinct difference exists between Self-control and
Empowerment in the measurement model. However, there is no such difference between
External control and Enslavement. Therefore, it can argued whether both concepts might have
been elicited by the same cause. That is, due to the feeling of empowerment elicited from the
information provided by the app, users become too dependent on the app and therefore feel

enslaved.

Order/Chaos

Whereas the study by Mick and Fournier (1998) found that the paradox Control/Chaos was also
salient, this study finds that Order/Chaos (based on Control/Chaos) was not prevalent at all.
Moreover, the research was not able to confirm the existence of the paradox as no relationship
within it was found. Nonetheless, for the small part of the sample that did appear to experience
both aspects, the feeling was rather prominent. This difference in results could have been caused
by the sample as well as the research approach. As Mick and Fournier (1998) conducted their
study twenty years ago through interviews, while focussing on paradoxes elicited by household
technologies, and this study investigated a more specific domain concerning health specifically
through surveys, it is not surprising that findings in this research vary to a certain degree.
Notwithstanding, as two of the three paradoxes belonging to the overarching Control Paradox

are confirmed, and seem to be prevalent as well as prominent, hypothesis 2 can be accepted.

Confirmation/Disconfirmation

The Confirmation/Disconfirmation paradox was previously confirmed to be rather prevalent by

Klintwort (2018). However, this research was not able to confirm its existence as the
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relationship between the two aspects was not significant. Nonetheless, “Confirmation” and
“Disconfirmation” appeared to occur together for a rather high percentage of the respondents
and was therewith the third most prevalent within this sample group, while the prominence was
low. This seemingly contradictory result within this research could have been caused by the
low cut-off point in the analysis as well as by the items representing the constructs. Another
cause could be that the vast majority of the sample was female, as women appear to score higher
on these aspects. That is, the prevalence of these aspects might have been lower if the groups
would have been equal. Nevertheless, since no statistical evidence is found for the relationship

between the aspects, the paradox cannot be confirmed.

Competence/Incompetence

The Competence/Incompetence paradox was found by Mick and Fournier (1998), and
confirmed by Jarvenpaa and Lang (2005). Nonetheless, in this research no statistical evidence
could be found for the relationship between the two aspects. Especially “Incompetence”
appeared to barely occur within the sample, while “Competence” was not considered to be
prominent either. Moreover, the paradox did not occur in the study by Klintwort (2018), as the
sample group of that study consisted of young adults who are expected to be knowledgeable
regarding the use of apps. However, the focus of the paradox in this research was on a feeling
of competence regarding health-related behaviour elicited by the app rather than a feeling of
competence regarding the app. The contrasting results could be explained by the different
research domains, as the paradox was confirmed by studies researching household and mobile
technology. Although mHealth apps apply to the field of technology, it is probable different
paradoxes are elicited as the focus is different. Therefore, it is possible this paradox exists
within the field of technology adaption, but not in the specific domain of mHealth apps.
Additionally, this paradox was found in 1998 and confirmed in 2005. As technology has
changed rapidly over the years, consumers’ attitudes might have changed consequently.

The Connection Paradox

The Others/Me paradox was based on the combination of the Individual/Community paradox
and the Self-comparison/Peer-comparison dimension previously confirmed by Klintwort
(2018). That study did not confirm the Assimilation/Isolation paradox found by Mick and
Fournier (1998) as it was stated that this paradox did not apply in the context of mHealth apps.
Nevertheless, this paradox together with the Engaging/Disengaging paradox confirmed by
Mick and Fournier (1998) as well as Jarvenpaa and Lang (2005) were considered in the
Connection Paradox in this research. However, no statistical evidence was found for either of

these paradoxes. Moreover, no relationship between “Others” and “Me” could be established.
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Additionally, the items measuring Others/Me and Assimilation/Isolation did not form
significantly consistent scales, and “Isolation” and “Me” appeared to be not valid. Furthermore,

the aspect “Assimilation” and “Isolation” barely occurred in the sample.

Motivating/Demotivating

The Motivation/Demotivation paradox was previously confirmed by Klintwort (2018).
Klintwort stated that this paradox specifically is highly relevant for the domain of mHealth apps
as motivation is central to user engagement in this context. However, this research was not able
to statistically confirm the existence of this paradox. Furthermore, especially “Demotivation”
seemed not be experienced by most of the respondents, while the aspect “Motivation” was
rather prominent. Thus, mHealth app does seem to trigger a motivational state within this
sample. This feeling of motivation could have been caused by the perceived control the
consumer has over the performance (Fisher, 1978), due to the information provided by the app.
As the paradox was previously found by a study regarding mHealth apps specifically, it was
expected to be confirmed. The difference in results could be due to the research approach as
survey questions may not evoke the right memories or awareness regarding the subject. Another
cause could be the reluctance of respondents to provide an answer that presents them in an
unfavourable manner. Despite the fact that the survey was conduct anonymously, health might
be considered a sensitive topic. Therefore, respondents could have felt uncomfortable to admit
a state of demotivation concerning their health-related behaviour. Moreover, it could be the
case that respondents are reluctant to admit this state of demotivation to themselves, and are

thus do not consciously experience this tension.

Fulfils/Creates needs
The paradox Fulfils/Creates was found by Mick and Fournier (1998). Klintwort (2018) refers

to this paradox as well, but links this to a feeling of control. That is, consumers’ needs are
fulfilled by receiving factual information about their health-related behaviour. While
simultaneously, this information creates the need to change their behaviour, and the user might
either be “forced” by the app or voluntarily choose to adapt. This research confirms the
existence of this paradox as statistical evidence was found on the relationship within this
paradox and the aspects appear to occur together for a significant part of the sample. Moreover,
Fulfils/Creates needs was the most prevalent and prominent paradox in the research model.
These findings could be explained by the finding that there is statistically no distinct difference
between “Creates needs” and “Positive feelings” or “Stress reduction”, and are actually related.
That is, it could be that respondents in this sample have perceived the creating of new needs as

something positive rather than something negative. Additionally, respondents scored on
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average higher on the first item than on the second for this scale. As the first item was
formulated in a positive manner, and the second in a rather negative manner, this assumption is
reinforced. Moreover, creating new needs in terms of health-related goals depicts a higher
motivational state. As people are more likely to provide answers that present them in a
favourable manner, respondents might have felt more comfortable answering the items on
“Creates needs” truthfully. Thus, hypothesis 6 is accepted as the paradox was the most prevalent
and prominent of the proposed paradoxes.

The Feelings Paradox

The paradoxes making up for the Feelings Paradox category were elicited from online blogs
and reviews. None of these paradoxes had specifically been confirmed in academic literature
before but were based on general insights from consumers. Nonetheless, the category was
linked to the general Happiness Paradox. The existence of none of the paradoxes in this category
could be confirmed in this research as the statistical relationships between the aspects were not
significant. Furthermore, findings show that all positive aspects of this category are statistically
related. This seems probable as “Positive feelings” can be considered a general aspect and
could, as it were, be perceived in every positive aspect of a paradox. For all three paradoxes the
positive aspect appeared to occur more frequently than the negative aspect. Moreover, the vast
majority of the sample did not seem to not experience the negative aspects at all. An explanation
for this could be that negative emotions were indeed not triggered by the app for the
respondents. This would imply that the general Happiness Paradox does not apply for this
sample. However, it could also be that respondents did not feel comfortable admitting this. In
conclusion, as statistical results do not confirm the existence of any of the paradoxes, and the

sample scored low on the negative aspects of all three paradoxes, neither can be confirmed.

Control guestions

Findings indicated that the kind of app could have an effect on the occurrence of two specific
paradoxes, namely the Self-control/External control and Empowerment/Enslavement paradox.
Significant difference were found between multiple apps. However, Garmin Connect displayed
a recurring pattern. For users of this app the paradoxes appeared to occur more often than for
users of a pedometer, Samsung Health, Weight Watchers, and Fitbit. Users of this app were
merely obtained from a Facebook group with active users. Additionally, most of the users in
this group were non-Dutch. Both aspects could be an explanation for this difference. However,
intensity of use and nationality were not investigated in this research.

Furthermore, it was found that the paradoxes Confirmation/Disconfirmation and Positive

Feelings/Negative feelings occurred more often for women than for men. However, these
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paradoxes were not confirmed in this research. Therefore, these results merely apply to the
experience of both aspects of the proposed paradox together, and not for the paradox itself.
Additionally, findings have confirmed that Competence/Incompetence occurs less often for
respondents that have less problems with the use of the app. Moreover, Order/Chaos and Stress
reduction/Stress overload occur less often for respondents that have easily integrated their
mHealth app into their life. As it is more likely for respondents to score high on the negative
aspects of these paradoxes when problems with the use of the app arise, it seems quite plausible
paradoxes for this group occur more often. This result is reinforced as the sample in general did
not seem to experience the negative aspects of these paradoxes specifically. However, neither
of these paradoxes was confirmed by this research, which impairs these results. Lastly,
Order/Chaos, = Competence/Incompetence, Motivation/Demotivation, and  Stress
reduction/Stress overload appeared to occur more often for respondents that claimed to
experience tensions due to the mHealth app. In this context, Klintwort (2018) found that these
tensions were not elicited in every usage situation, while paradoxes occurred for every
respondent. Findings of this research show that the general experience of tensions regarding the
use of mHealth apps was relatively low, but could have a significant effect on multiple
paradoxes. However, as these paradoxes were not statistically confirmed by this research,

results relate to the aspects of the paradox solely.

General Insights

The results from this research appear to deviate from the findings in existing academic
literature. This could have had several causes. Firstly, mHealth apps is a more specific domain,
which could elicit different paradoxes. Additionally, as a digital transformation is changing our
lives (Martin et al., 2017), people have gained knowledge in this domain and changed their
attitude towards technology. Therefore, it is probable that consumers perceive the usage of these
devices in a different way.

Furthermore, the research approach from this study differed from the three studies considered.
Respondents might not have remembered certain situations while filling in the survey, or might
not have been aware that a certain feeling had occurred in the past. Moreover, it is possible that
questions were interpreted differently by respondents than they were initially intended.
Furthermore, respondents often answered that only the positive aspect of the paradox was
experienced. Despite the anonymity of the survey, this could be due to the reluctance of
respondents to admit negative emotions to themselves or others. According to Klintwort (2018),
respondents often use coping strategies to deal with negative feelings. In this context,
consumers adjust their behaviour when using their app to avoid negative feedback, turn of
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features that cause negative feelings, or even ignore them. That is, consumers focus on the
positive emotions rather than the negative ones. Thus, negative emotions might have been
experienced subconsciously.

As existing literature regarding paradoxes in the domain of mHealth apps specifically is rather
limited, it can be argued whether the research approach is relevant, or that paradoxes are merely

not that prevalent in this domain.

5.2 Implications
This research has provided several results that could have practical implications in various

segments. Most importantly, this research has confirmed the existence of several paradoxes in
the domain of mHealth apps. These insights are important as the occurrence of paradoxes
affects the consumer’s experience with and consequently the attitude towards the mHealth app.
Therefore, it is valuable for companies that develop mHealth apps to be aware of the cause and
effects of the paradoxes. Firstly, results regarding the effort to use and ease of integration of the
app into the consumer’s life should be taken into account during the development. This can be
accomplished by usability testing prior to the launch, as this would provide for realistic
consumer insights through observation and recording (Dumas, Dumas, & Redish, 1999).
Another result of this research that can be beneficial to mHealth app companies, is the obtained
knowledge regarding push messages, as 22.5% of the respondents claimed to find them helpful,
while 6% perceived the push messages as merely stressful. An approach that can be considered
by these companies, is implementation of an algorithm. This algorithm could be designed to
track actions considering the push messages as well as users’ habits, to determine consumer
preferences and attitudes towards features. Through this algorithm, messages can be altered and
send at specific timeslots to guarantee they will be perceived as helpful rather than stressful.
Moreover, developers should consider the opportunity for users to delete, deactivate or alter the
features that are frustrating or annoying. By offering this benefit, consumers will be able to
prevent or resolve the problem of the paradox themselves and likely prolong the relationship
with the app as well as with the company.

As a negative experience or attitude could lead to termination of use of the app (Klintwort,
2018), it is essential for app developers to improve the product constantly and establish a high-
quality app. Thus, findings of this research could help create customer orientation, and
consequently customer satisfaction (Hillebrand et al., 2010), to ensure long-term use of the app.
Furthermore, the findings of this research could aid in the healthcare industry as well. By
creating better customer orientation, and thus a well-developed, high-quality app, the economic
costs of this field could decrease. Here, mHealth apps aid disease-related knowledge and
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education, support diagnostic procedures, and aid decision-making regarding treatments.

Therefore, consumers, insurance companies and the government could benefit from this.

Due to the novelty of the mHealth app domain, only little academic literature exist regarding
paradoxes in this field. Therefore, this research contributes to the scientific knowledge on
several aspects. Firstly, as has been mentioned in the introduction, only little research has been
conducted on the consequences of technology adoption. Thus, this research offers new insights
into consumer behaviour after adoption of technology as several paradoxes as a results of this
adoption are confirmed. Additionally, it applies the technology paradox concept that was first
introduced in 1998 by Mick and Fournier, which is still often referred to (Smith & Lewis, 2011),
and the mobile technology paradoxes of Jarvenpaa and Lang (2005), to the domain of mHealth
apps. Thirdly, this quantitative research has provided an extension to these research findings
from three substantial studies in the domain of technology paradoxes to generate generalizable
results rather than in-depth results. Specifically, it supports a more realistic and comprehensive
understanding of the research field regarding mHealth apps. Furthermore, the findings have
created insights into the suitability of the research approach considering paradoxes as a
qualitative study appears to provide for better opportunity to indicate the traits of a paradox.

Lastly, new avenues for future research are found.

5.3 Research ethics and limitations
Ethical considerations for this research have been taken into account. Firstly, prior to the survey,

it was emphasized that respondents are willingly and voluntarily participating, and the right to
withdraw was preserved. Furthermore, the respondents were informed about the research
objective and how the data was going to be used. Participation was completely anonymous and
the information gained from the respondents remained confidential and protected as only the
research team had access to the data.

However, some research limitations can be found as well. The research was conducted through
a survey, which could negatively affect the results in several ways. Firstly, respondents might
not feel comfortable providing answers that would present them in an negative way, regardless
of the anonymity of the response. Additionally, respondents might not feel supported to provide
accurate or even truthful answers due to not feeling comfortable, boredom, or a lack of
engagement. As the survey for this research was fairly long, respondents might have been
discouraged to read all questions carefully and to complete the survey. This was proven by the
incomplete responses that were collected by Qualtrics as well as by the long average duration
time. From the 267 responses, 116 had to be deleted. Leaving only 151 responses in total with

missing data on still 14 respondents. That is, 48.7% of the people that started the survey did not
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complete it. The average duration time to fill in the survey was established at 92 minutes,
indicating that respondents did not complete the survey at once. Therefore, the possibility that
several questions have not been answered truthfully or accurately has to be taken into
consideration.

Furthermore, respondents might have not been completely aware of their own state of mind in
certain situations. That is, a lack of memory on the subject or a subconscious experience of
certain feelings could have been resolved in a face-to-face interview, as an interviewer has the
opportunity to ask rather in-depth questions. However, this is not the case in survey research.
If the question did not trigger this aspect of the memory, the respondent would most likely not
have thought about the more complex and subconscious feelings triggered by their mHealth
app. Moreover, survey questions were not entirely based on existing scales. This has led to
unreliable scale for two paradoxes. Additionally, questions could have been confusing for
respondents that used several mHealth apps simultaneously. Furthermore, it is hard to convey
feeling and emotions, and answers could lack personalization as the results are mere
generalizable and do not provide any in-depth insights. Therefore, nothing can be said on how
these paradoxes are experienced.

Lastly, the sample group was small and did not consist of one specific group. The range for age
was rather wide and various mHealth apps were used by respondents. Also, in regard to gender
the sample was not balanced as over 60% of the sample was female. Additionally, although a
substantial part of the respondents is Dutch, some of the respondents are not. As the sample
consisted of only 151 respondents and validity was questionable, it is therefore hard to draw
conclusions based on demographics. The results cannot simply be transferred to other cultures

or countries.

5.4 Future research
This research has created new avenues for future research. Firstly, the research consisted of a

rather small sample group, weakening the validity and generalizability of the results. As the
first qualitative research focussing on paradoxes in the domain of mHealth apps consisted of a
small sample group as well, it is proposed that future research will focus on additional
qualitative and quantitative research on a bigger scale. This will provide for a more reliable
understanding of the research field. Furthermore, as this research has mainly used a
convenience sample, future research could focus in different sample groups within this domain.
Samples that consist of a certain age group, one culture or respondents from one country could
offer insights into the difference in experiencing a paradox between certain groups.
Secondly, it would be beneficial if future research would shed light on the most salient and

prevalent paradox that is triggered by the use of mHealth apps. A better understanding on why
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it is that specifically this paradox is triggered, and what it is that triggers it, might aid better
development and use of these apps. Moreover, future research should investigate which features
of the app trigger the paradoxes most, and why they do so. More specifically, the aspect of push
messages should be investigated. As this study has displayed that some of these messages are
perceived as helpful, while others are perceived as stressful, insights into consumers’ perception
of these messages could be valuable. Stressful messages could create a negative attitude of the
consumer towards the app, and might even cause termination of use, while helpful messages
could support long-term use (Klintwort, 2018). Therefore, obtaining better insights into these
aspects could be beneficial for various stakeholders.

Furthermore, investigating the characteristics of the consumers as well as the user behaviour
could provide for a nice research avenue. As this study aims at merely obtaining generalizable
results regarding the paradoxes that occur due to the use of mHealth apps, it is valuable if future
research would investigate the way in which the paradoxes affect which consumers as well as
how consumers manage these paradoxical tensions. As coping strategies have been studied in
the qualitative studies (Mick & Fournier, 1998; Jarvenpaa & Lang, 2005; Klintwort, 2018),
some in-depth knowledge on this aspect already exists. However, no generalizable results have
been obtained yet.

Lastly, an interesting approach would be to investigate mHealth apps in the field of medical
purposes. These app are used to aid disease-related knowledge and education, support
diagnostic procedures, and to aid decision-making regarding treatments. Research could
provide insights into how these apps should be developed as to minimize the elicitation of
paradoxes, and how they can be applied appropriately in the medical world. Insights would

benefit consumers as well as medical institutions.

5.5 Conclusion
Table 18 Summary of the Hypotheses

Hypothesis Result

1; paradoxes can be divided into six categories Rejected
2; mHealth app -> control paradox Accepted
3; mHealth app -> confirmation paradox Rejected
4; mHealth app -> connection paradox Rejected
5; mHealth app -> motivation paradox Rejected
6; mHealth app -> attainment paradox Accepted
7; mHealth app -> feelings paradox Rejected
8; the control paradox is most prominent Rejected

This research has investigated the paradoxes that can occur due to use of mHealth apps through
a gquantitative approach. More specifically, it has attempted to answer the following research
question; “What are the key paradoxes regarding the use of mHealth apps, and which of these

paradoxes is most prominent?”.
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The findings have contributed to academic literature as generalizable results have extended the
knowledge regarding the existence of paradoxes in technology use and the domain of mHealth
apps specifically. Additionally, it has contributed to the knowledge regarding consumer
behaviour after technology adoption. The paradoxes included in this research were based on
primarily confirmed paradoxes regarding technology and mHealth app use, as well as on
general consumer insights. The findings displayed that only three of the twelve proposed
paradoxes could be statistically confirmed, namely Self-control/External control,
Empowerment/Enslavement, and Fulfils/Creates needs. The Self-control/External control
paradox was expected to be confirmed in this research as it was previously confirmed in a study
considering mHealth apps specifically (Klintwort, 2018). As Empowerment/Enslavement was
found in multiple studies regarding technology use, it is plausible that this paradox would be
confirmed in the specific domain of mHealth apps as well. The reason that Fulfils/Creates needs
was confirmed to be the most prevalent and prominent could be found in the valence of both
aspects of this paradox. “Creates needs” does not necessarily have to be perceived as something
negative. In definition, a paradox triggers both positive as well as negative emotions. However,
findings confirm that mostly positive feelings are triggered while using mHealth apps within
the sample. As it is expected that this was one of the reasons so little paradoxes were found to
be prevalent, this could presumably be the main cause for the predominance of the
Fulfils/Creates needs paradox. Additionally, tensions in general were rather sparse within the
sample group which reinforced the finding of substantial differences between positive and
negative emotions encountered by respondents. However, due to the quality of the measurement
model, these findings need to be scrutinized carefully. Nonetheless, mHealth apps are
confirmed to trigger the positive as well as the negative aspects of a paradox. Although positive
emotions appear to be most salient in this research, mHealth apps could affect the consumer in
both ways. Therefore, it can be argued whether the bright side of mHealth app usage might only
disguise the dark light.
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Appendices

Appendix 1; Survey

Dear participant,

Thank you for your participation and cooperation in this survey!

The purpose of this survey is to gain insights in the effect of mHealth apps on the user, and will take
approximately 10 to 15 minutes.

Your response will be kept anonymous and strictly confidential. The results will be used for a Master’s
Thesis in Marketing at the Radboud University Nijmegen.

Please, first read the following short description carefully and fill in all answers truthfully.

Participants are required to have implemented a Mobile Health application (mHealth app) into their lives
at any time. An mHealth app is the application of eHealth facilitated through smartphone technology, used
to create, analyse, process and communicate health related information. For the purpose of this research,
all applications of this sort (with and without use of wearables; for example pedometers, Fitbit, GoogleFit,
Samsung Health, MilonMe) are considered appropriate.

Which mHealth app do you use (Q113)

Pedometer

Fitbit

GoogleFit
Garmin Connect
Samsung Health
Apple Health
MilonMe
Weight Watchers
Other

For what purpose do you use this app? (Q114)

Tracking my Health

Increasing self-discipline

Overcoming the lack of fun in health-related behaviour
Compare my performance to others
Receiving support

Self-improvement

Get regularity in my activities

Tracking my performance

Getting an extra push towards motivation
Increase self-awareness

Receiving feedback

Other
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My mHealth app...

Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
helps me track my health-related o o o o o o o
behaviour (Q79_1)
helps me regulate my health-related o o o o o o o
behaviour (Q79_2)
gives me more control over my health- | o o o o o o o
related behaviour (Q79_3)
Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
| feel that my mHealth app takes over o o o o o o o
my life (Q84_1)
My mHealth app dictates my daily o o o o o o o
routine (Q84_2)
| feel as if the choices | make are o o o o o o o
controlled by my mHealth app.
(Q84_3)
Never  Almost Some-  About half of  Often  Most of Always
never times the time the time

My mHealth app gives me a sense of
autonomy (Q85_1)

| feel empowered due to using the
Mhealth app (Q85_2)

Using my mHealth app, | feel enabled
to optimize my choices about my
health

O

o
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Never  Almost Some-  Abouthalfof Often  Most of Always
never times the time the time
| feel addicted to my mHealth app o o o o o o o
(Q86_1)
I do exactly as my app tells me to o o o o o o o
(Q86_2)
I completely depend on my app o o o o o o o
regarding health-related behaviour
(Q86_3)
My mHealth app...
Never  Almost Some-  About half of  Often  Most of Always
never times the time the time
grants me the ability to plan everything | o o o o o o o
carefully. (Q87_1)
helps me set goals for what | want to o o o o o o o
achieve. (Q87_2)
supports me to organize my health- o o o o o o o
related activities (Q87_3)
Never  Almost Some-  About halfof Often  Most of Always
never times the time the time

Due to the App my health-related
behaviour gets disorganized (Q89_1)

My mHealth app makes me feel

confused in the decision process.

(Q89_2)

My mHealth app makes me feel
overwhelmed with health-related
activities. (Q89_3)

o
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My mHealth app confirms my expectations...

Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
regarding my health-related activities o o o o o o o
(Q90_1)
regarding my assessment of my heath o o o o o o o
(Q90_2)
about my performance (Q90_3) o o o o o o o
My mHealth app...
Never  Almost Some-  About half of  Often  Most of Always
never times the time the time
contradicts my expectations regarding o o o o o o o
my health-related activities (Q91_1)
disapproves my expectations regarding | o o o o o o o
my assessment of my heath (Q91_2)
counters my expectation about my o o o o o o o
performance (Q91_3)
My mHealth app makes me feel...
Never  Almost Some-  About half of  Often  Most of Always
never times the time the time
more skilled with respect to health- o o o o o o o
related issues. (Q92_1)
competent (Q92_2) o o o o o o o
knowledgeable (Q92_3) o o o o o o o
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My mHealth app...

Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
makes me question my capabilities o o o o o o o
(Q93_1)
makes me feel inept regarding my o o o o o o o
actions (Q93_2)
shows me how little I can do (Q93_3) o o o o o o o
Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
I compare myself with others with o o o o o o o
respect to what | have accomplished
according to my mHealth app. (Q94_1)
I like connecting with someone or a o o o o o o o
group through my mHealth app.
(Q94_2)
Never  Almost Some-  About half of  Often  Most of Always
never times the time the time
I compare my previous o o o o o o o
accomplishments with my new
accomplishments. (Q95_1)
I don’t feel like connecting with o o o o o o o

anyone or any group through my
mHealth app. (Q95_2)
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My mHealth app...

Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
gives me a sense of togetherness with o o o o o o o
my peers (Q96_1)
My mHealth app makes me feel related | o o o o o o o
to other users (Q96_2)
My mHealth app makes me...
Never  Almost Some-  Abouthalfof Often  Most of Always
never times the time the time
feel distant from other people (Q97_1) | o o o o o o o
lose all sense of connectedness with o o o o o o o
others (Q97_2)
My mHealth app...
Never  Almost Some-  About half of  Often  Most of Always
never times the time the time
motivates my health-related behaviour | o o o o o o o
(Q98_1)
activates me to engage in my health- o o o o o o o
related behaviour (Q98_2)
triggers me to do more for my health o o o o o o o

(Q98_3)

62



My mHealth app...

makes me demotivated (Q99_1)

dispirits me in my health-related
behaviour (Q99_2)

depresses me because it reminds me
about falling short on my health-related
goals (Q99_3)

Never

Almost
never

O

Some-

times

About half of
the time

O

Often

Most of
the time

o

Always

Due to the app | fulfil my health related
goals better (Q100_1)

My mHealth app makes fulfilling my
health-related goals more comfortable
(Q100_2)

My mHealth app provides the

information I need to fulfil my health-
related goals (Q100_3)

Due to the app...

Never

Almost
never

o

Some-

times

About half of
the time

o

Often

Most of
the time

@)

Always

new health-related goals are created
(Q101_1)

accomplishing my health-related goals

become more complicated

Never

Almost

never

Some-

times

About half of
the time

@)

Often

Most of

the time
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Using my mHealth app makes me feel...

Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
proud of myself (Q102_1) o o o o o o o
self-confident (Q102_2) o o o o o o o
self-assured (Q102_3) o o o o o o o
Using my mHealth app makes me feel...
Never  Almost Some-  Abouthalfof Often  Most of Always
never times the time the time
disappointed (Q103_1) o o o o o o o
insecure (Q103_2) o o o o o o o
ashamed of myself (Q103_3) o o o o o o o
Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
Using my mHealth app makes me feel | o o o o o o o
comforted (Q104_1)
Using my mHealth app puts me at ease | o o o o o o o
(Q104_2)
My mHealth app sends me helpful o o o o o o o

reminders (Q104_3)
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Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
Using my mHealth app makes me feel | o o o o o o o
frustrated (Q105 1)
My mHealth app makes me feel upset o o o o o o o
(Q105_2)
My mHealth app sends me stressful o o o o o o o
reminders (Q105_3)
Never  Almost Some-  About halfof Often  Most of Always
never times the time the time
| later regret the decision | make based | o o o o o o o
on my mHealth app (Q106_1)
| feel sorry about decisions | make o o o o o o o
based on my mHealth app (Q106_2)
| feel regret due to my mHealth app o o o o o o o
(Q106_3)
Never  Almost Some-  About halfof Often  Most of Always
never times the time the time

| later appreciate the decision | make
based on my mHealth app (Q107_1)

| feel joyful due to my mHealth app
(Q107_2)

| feel happy about decisions | make
based on my mHealth app (Q107_3)

O
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Using my mHealth app requires...

No effort ~ Almostno A little A moderate  Quite some  Agreat A lot of
at all effort effort amount of effort deal of  effort
effort effort
O O O O O O O
My mHealth app integrates into my life...
Extremely Moderately Slightly Neither Slightly Moderately Extremely
difficult difficult difficult easy nor easy easy easy
difficult
O O O O O O O
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Due to my mHealth app, | often
have goals that contradict each
other (Q104_1.0)

My mHealth app often makes me
decide between opposing
alternatives regarding my health-
related behaviour (Q104_2.0)

The information provided by my
mHealth app seems filled with
tensions and contradictions
(Q104_3.0)

What is your age? (Q74)

Strongly

disagree

Disagree

Somewhat

disagree

Neither
agree nor
disagree

o

Somewhat

agree

Agree

[ ]

What is your gender? (Q76)

Male

Female

I do not want to say
Other

*Questions were randomized by the program Qualtrics. In this appendix, they are stated in the order of the

structure of the theoretical framework
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Appendix 2 EFA Procedure

Iteration
1

10

11

12

13

14

15

Factors
12
72.7%

12
72.9%

12
73.1%

12
73.6%

12
75.1%

12
74.6%

12
74.9%

12
75.3%

12
75.7%

12
76.4%

11
75.2%

11
75.9%

11
76.1%

11
76.4%

10
74.6%

Criteria

KMO; 0.838
Bartlett’s;

p =0.000
¥2(2211) = 8325
KMO; 0.838
Bartlett’s;

p =0.000

7%(2145) = 8161.

KMO; 0.836
Bartlett’s;
p =0.000

72(2080) = 8011.

KMO:; 0.841
Bartlett’s;
p =0.000

72(2016) = 7899.

KMO; 0.844
Bartlett’s;
p = 0.000

7%(1953) = 7785.

KMO; 0.846
Bartlett’s;
p =0.000

v%(1891) = 7670.

KMO:; 0.848
Bartlett’s;
p =0.000

7%(1830) = 7556.

KMO; 0.852
Bartlett’s;
p =0.000

7%(1770) = 7431.

KMO: 0.852
Bartlett’s;
p =0.000

73(1711) = 7311.

KMO; 0.860
Bartlett’s;
p =0.000

7%(1653) = 7215.

KMO:; 0.861
Bartlett’s;
p = 0.000

v¥(1596) = 7104.

KMO; 0.863
Bartlett’s;
p =0.000

v¥(1540) = 7019.

KMO; 0.858
Bartlett’s;
p =0.000

7%(1485) = 6895.

KMO; 0.855
Bartlett’s;
p = 0.000

72(1431) = 6755.

KMO; 0.850
Bartlett’s;

376

396

378

587

408

690

049

805

486

477

815

743

301

Item excluded
Q92 1

Q92 2

Q95 1

Q86_3

Q104 3

Q89 3

Q97 1

Q89_1

Q95 2

Q97 2

Q86_2

Q92_3

Q100_3

Q90_3

Q871

Reason
Low values (highest; 0.293)

Low values (highest; 0.258)

Low values (highest; 273)

Low values (highest; 335)

Low values (highest; 367)

Low values (highest; 362)

Low values (highest; 0.344)

Low values (highest; 291)

Low values (highest; 385);
the lowest communality
(0.322)

Low values (highest; 397)

Low values (highest; 351)

Low values (highest; 0.320)

Low values (highest; 389)

Low values (highest; 0.382)

Cross-loading (difference;
0.092)
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16

17

18

19

20

21

22

23

24

25

26

27

28

29

10
75%

10

74.9%

73.3%

73.6%

73.8%

74%

74.2%

74.8%

74.9%

72.9%

73.4%

73.6%

73.8%

74.4%

p = 0.000

¥?(1378) = 6564. 555
KMO; 0.850
Bartlett’s;

p =0.000

v?(1326) = 6420. 667
KMO:; 0.846
Bartlett’s;

p =0.000

v?(1275) = 6209. 075
KMO; 0.850
Bartlett’s;

p =0.000

v?(1225) = 6081. 507
KMO; 0.850
Bartlett’s;

p =0.000

¥?(1176) = 5883. 586
KMO:; 0.849
Bartlett’s;

p =0.000

v?(1128) = 5748. 091
KMO; 0.854
Bartlett’s;

p =0.000

v?(1081) = 5562. 385
KMO; 0.855
Bartlett’s;

p =0.000

v2(1035) = 5399. 660
KMO; 0.858
Bartlett’s;

p =0.000

x2(990) = 5262. 319
KMO; 0.857
Bartlett’s;

p =0.000

v2(946) = 5106. 507
KMO; 0.855
Bartlett’s;

p =0.000

x2(903) = 4979. 986
KMO; 0.856
Bartlett’s;

p =0.000

v?(861) = 4861. 369
KMO; 0.856
Bartlett’s;

p = 0.000

v?(820) = 4679. 479
KMO; 0.857
Bartlett’s;

p = 0.000

v?(780) = 4507. 785
KMO; 0.859
Bartlett’s;

p = 0.000

v?(741) = 4401. 533

Q100 1

Q84_2

Q90_1

Q90_2

Q102_1

Q100_2

Q102_2

Q89 2

Q105_3

Q93 1

Q106_3

Q106_2

Q106_1

Cross-loading
(difference; 0.018)

Low values (highest; 349)

Low values (highest; 0.373)

Low values (highest; 0.386)

Cross-loading
(difference; 0.036)

Cross-loading
(difference; 0.059)

Cross-loading
(difference; 0.048)

Cross-loading
(difference; 0.006)

Cross-loading
(difference; 0.160)

Cross-loading
(difference; 0.139)

Cross-loading
(difference; 0.063)

Cross-loading
(difference; 0.140)

Low values (highest; 0.386)
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Appendix 3 Pattern Matrix definite solution EFA

Pattern Matrix”

Factor

Wy mHealth app... - helps
me track my health-
related behaviour

224

-,588

My mHealth app... - helps
me regulate my health-
related behaviour

My mHealth app... - gives
me mare control over my
health-related behaviour

QB4 - | f2el that my
mHealth app takes over
my life

749

Q84 - Ifeel as ifthe
choices I make are
controlled by my mHealth
app

732

Q85 - My mHealth app 572
gives me a senss of
autonomy

QBS - | feel empowered 508
due 1o using the mHealth
app

Q85 - Using my mHealth
app, | feel enabled to
optimize my choices
about my halth

701

224

Q86 - | feel addicted to my
mHealth app

5681

My mHealth app... - helps 534
me set goals for what |
wantto achisve

Hy mHealth app... - 649
supports me to organize

my health-related

activties

Wy mHealth app... -
contradicts my
expectations regarding
my health-related
activities

My mHealth app... -
disapproves my
expectations regarding
my assessment of my
heath

My mHealth app... -
COUNtErs my expectations
about my

1y mHealth app... -
makes me feel inept
regarding my actions

308

My mHealth app... - -209
shows me how litte | can
do

Q94 - | compare myself
with others with respect
towhat| have
accomplished based on
my app

-237 525 249

Q4 - |like connecting
with Somzone or a group
through my mHealth app

796 -212

My mHealth app... - aives
me a sense of
togetherness with my
peers

My mHealth app... -
makes me feel related to
other users

My mHealth app... -
motivates my heaith-
telated behaviour

My mHealth app... -
activates me to engage in
my health-related
behaviour

My mHealth app_.. -
triggers me to do more
for my health

My mHealth app... -
makes me demotivated

A87 260

1y mHzalth app... -
dispirts me in my health-
Telated behaviour

683 ,200

1y mHealth app... -
depresses me because it
reminds me about falling
short on my health-
1slated goals

Using my mHealth app
makes me feel... - self-
assured

Due tothe app...- new
health-related goals are
created

Due to the app...-
aceomplishing my health-
telated goals becomes
more complicated

Using my mHealth app
makes me feel-
disappointed

Q104 - Using my
mHealth app makes me
feel comforted

Q104 - Using my
mHealth app puts me at
ease

Q105- Using my
mHealih app makes me
feel fustrated

Q105 - My mHealth app
makes me feel upset

Q107 - | later appreciate 703
the decision | make

based on my mHealth

app

Q107 - [feel joyful dus to 840
my mHealth app

-312

Q107 - Ifeel happy about 723
decisions | make hased
on my mHeafth app

Using my mHealth app
makes me feel - insecure

Using my mHealth app
makes me feel-
ashamed of myself

Exraction Method: Principal Axis Factoring.

Rotation Method: Oblimin with Kaiser Normalization

a. Rotation converged in 18 iterations,
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Appendix 4 The Path Diagram
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Appendix 5 Goodness of Fit

RMSEA

Model RMSEA LO90 HI90 PCLOSE

Default model ,079 ,075 ,083 ,000

Independence model| ,152 ,149 ,155 ,000

Baseline Comparisons

Model NFI RFI IFI TLI CEI
Deltal rhol Delta2 rho2

Default model ,646 568 ,791 ,732 ,780

Saturated model 1,000 1,000 1,000

Independence model| ,000 ,000 ,000 ,000 ,000

CMIN

Model NPAR CMIN DF P CMIN/DF

Default model 477 3602,707 1868 ,000 1,929

Saturated model 2345 ,000 0

Independence model 67 10179,951 2278 ,000 4,469
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Appendix 6 Validity Analysis
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Appendix 7 Correlations: (Group number 1 - Default model)

Estimate
selfcontrol <--> externalcontrol ,373
Empowerment <--> Enslavement ,533
Order <--> Chaos ,141
Confirmation <--> Disconfirmation ,067
Competence <--> Incompetence ,041
Assimilation <--> |[solation ,143
Motivating <--> Demotivating -,045
Fulfil <--> create ,625
PositiveF <--> NegativeF -,021
StressOver <--> StressRed -,046
Enjoyment <--> Regret ,068
selfcontrol <--> Empowerment ,602
selfcontrol <--> Enslavement ,510
selfcontrol <--> Order ,498
selfcontrol <--> Chaos ,088
selfcontrol <--> Confirmation ,560
selfcontrol <--> Disconfirmation -,035
selfcontrol <--> Competence ,653
selfcontrol <--> Incompetence -,054
selfcontrol <--> Others ,499
selfcontrol <--> Assimilation ,388
selfcontrol <--> |solation -,049
selfcontrol <--> Motivating ,671
selfcontrol <--> Demotivating -,128
selfcontrol <-->  Fulfil ,702
selfcontrol <--> create ,423
PositiveF <--> selfcontrol ,633
selfcontrol <--> NegativeF -,017

selfcontrol
selfcontrol
selfcontrol
selfcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
PositiveF
externalcontrol
externalcontrol
externalcontrol
externalcontrol
externalcontrol
Empowerment
Empowerment
Empowerment
Empowerment

Empowerment

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

StressRed
StressOver
Regret
Enjoyment
Enslavement
Order

Chaos
Confirmation
Disconfirmation
Competence
Incompetence
Others
Assimilation
Isolation
Motivating
Demotivating
Fulfil

create
externalcontrol
NegativeF
StressRed
StressOver
Regret
Enjoyment
Order

Chaos
Confirmation
Disconfirmation

Competence

,527
-,017
,118
,595
837
,293
767
,266
,052
413
428
,349
,239
457
,399
,238
/430
,219
244
,246
,290
,359
,489
1330
762
,110
677
-115

,752
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Empowerment
Empowerment
Empowerment
Empowerment
Empowerment
Empowerment
Empowerment
Empowerment
PositiveF
Empowerment
Empowerment
Empowerment
Empowerment
Empowerment
Enslavement
Enslavement
Enslavement
Enslavement
Enslavement
Enslavement
Enslavement
Enslavement
Enslavement
Enslavement
Enslavement
Enslavement
Enslavement
PositiveF
Enslavement
Enslavement

Enslavement

<-->

<-->

<-->

<>

<-->

<>

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

Incompetence
Others
Assimilation
Isolation
Motivating
Demotivating
Fulfil

create
Empowerment
NegativeF
StressRed
StressOver
Regret
Enjoyment
Order

Chaos
Confirmation
Disconfirmation
Competence
Incompetence
Others
Assimilation
Isolation
Motivating
Demotivating
Fulfil

create
Enslavement
NegativeF
StressRed

Regret

-,088
,400
379
,084
,609

-,105
,805
592
,730

-,040
676

-,040
,079
815
/419
521
538

-,030
,692
381
,570
528
,309
516
,145
,519
473
565
227
,505

,230

Enslavement <-->

Enslavement <-->

Order

Order

Order

Order

Order

Order

Order

Order

Order

Order

Order

PositiveF

Order

Order

Order

Order

Order

Chaos

Chaos

Chaos

Chaos

Chaos

Chaos

Chaos

Chaos

Chaos

Chaos

PositiveF

Chaos

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

Enjoyment
StressOver
Confirmation
Disconfirmation
Competence
Incompetence
Others
Assimilation
Isolation
Motivating
Demotivating
Fulfil

create

Order
NegativeF
StressRed
StressOver
Regret
Enjoyment
Disconfirmation
Competence
Incompetence
Others
Assimilation
Isolation
Motivating
Demotivating
Fulfil

create

Chaos

NegativeF

,491
,344
,698
,001
,628
-,084
,426
,432
,071
,546
-,075
,763
,573
,682
-,029
,653
-,081
,020
,714
,356
,160
,803
,207
,090
,925
,190
,663
,130
,086
,056

,645
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Regret

Others
Assimilation
Isolation
Motivating
Demotivating
Fulfil

create

PositiveF
StressOver
Competence
Competence
Competence
PositiveF
PositiveF
Others
externalcontrol
Chaos
Confirmation
Confirmation
Confirmation
PositiveF
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Disconfirmation
Disconfirmation
Disconfirmation

Disconfirmation

<-->

<-->

<-->

<>

<-->

<-->

<>

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

StressOver
StressOver
StressOver
StressOver
StressOver
StressOver
StressOver
StressOver
StressOver
NegativeF
Regret
Enjoyment
StressRed
Competence
Incompetence
create
Empowerment
Confirmation
Incompetence
Demotivating
create
Confirmation
NegativeF
StressRed
StressOver
Regret
Enjoyment
Competence
Incompetence
Others

Assimilation

,684
,158
,043
754
,053
862
-,024
-,070
-,077
877
-,034
750
,807
,824
-112
242
428
,030
-,054
-121
,698
749
-,102
775
-,049
-,155
,649
-, 160
384
-,190

-,169

Chaos
Chaos
Chaos
Chaos
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Enjoyment
Enjoyment
Enjoyment
PositiveF
create

Fulfil
Demotivating
Isolation
Assimilation
Motivating
Others
Others
Assimilation
Isolation
Motivating
Demotivating
Fulfil

create
PositiveF
Regret

Regret

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

StressRed
StressOver
Regret
Enjoyment
Competence
Others
Assimilation
Isolation
Motivating
Fulfil
StressOver
StressRed
NegativeF
Enjoyment
Enjoyment
Enjoyment
Enjoyment
Enjoyment
Enjoyment
Enjoyment
Enjoyment
Regret
Regret
Regret
Regret
Regret
Regret
Regret
Regret
NegativeF

StressRed

,210
,736
,677
,040
,760
,345
,446
,084
,591
,686
-,067
,667
-,024
,688
,629
,806
-123
-114
,309
,554
,351
,255
,021
,542
-,024
,486
,080
-,081
-,070
,558

-,096




Disconfirmation
Disconfirmation
Disconfirmation
Disconfirmation
Disconfirmation
PositiveF
Disconfirmation
Disconfirmation
Disconfirmation
Disconfirmation
Disconfirmation
Competence
Competence
Competence
Competence
Competence
Competence
Competence
Competence
Competence
Incompetence
Incompetence
Incompetence
Incompetence
Incompetence
Incompetence
Incompetence
Incompetence
Incompetence
Incompetence

Incompetence

<-->

<-->

<-->

<-->

<-->

<>

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

<-->

Isolation
Motivating
Demotivating
Fulfil

create
Disconfirmation
NegativeF
StressRed
StressOver
Regret
Enjoyment
Others
Assimilation
Isolation
Motivating
Demotivating
Fulfil

create
NegativeF
StressOver
Others
Assimilation
Isolation
Motivating
Demotivating
Fulfil

create
NegativeF
StressRed
StressOver

Regret

,498
-,053
,496
,008
-,040
-117
,319
-,128
,406
,205
-,052
,462
,500
,072
,670
-,045
,735
,665
,036
,032
,108
,069
,831
,067
,944
-,028
-,098
,843
,009
,949

,606

Incompetence <--> Enjoyment -,156
Others <--> Assimilation ,914
Others <--> |[solation ,253
Others <--> Motivating ,277
Others <--> Demotivating | ,020
Others <-->  Fulfil ,300
PositiveF <--> Others ,590
Others <--> NegativeF ,087
Others <--> StressRed ,360
Assimilation ~ <--> Motivating ,430
Assimilation  <--> Demotivating | -,014
Assimilation  <-->  Fulfil ,311
Assimilation  <--> create ,342
PositiveF <--> Assimilation ,609
Assimilation  <--> NegativeF ,025
Assimilation  <--> StressRed ,466
Isolation <--> Motivating ,071
Isolation <--> Demotivating ,866
Isolation <-->  Fulfil -,013
Isolation <--> create -,055
PositiveF <--> |solation ,033
Isolation <--> NegativeF ,711
Isolation <--> StressRed ,066
Motivating <--> Fulfil ,757
Motivating <--> create ,463
PositiveF <--> Motivating ,653
Motivating <--> NegativeF ,060
Motivating <--> StressRed ,610
Demotivating <--> Fulfil -,123
Demotivating <-->  Create -,152
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PositiveF

Demotivating
Demotivating
Fulfil

Fulfil
PositiveF
create

create
PositiveF

sStressRed

<>

<

<

<-->

<>

<>

<-->

<>

Demotivating
NegativeF
Fulfil

Negativef,

StressRed

create

Negativef,

StressRed

StressRed

Negativef,

-,156

,872

-,140

,718

,060

,743

,890

-,026

,834

,872

,026
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Appendix 8 Covariances: (Group number 1 - Default model)

Estimate S.E. C.R. P
selfcontrol <--> externalcontrol ,299 ,087 3,430 *kk
Empowerment <--> Enslavement ,444 114 3,886 HkE
Order <--> Chaos ,077  ,059 1,320 ,187
Confirmation <--> Disconfirmation ,095  ,130 ,727 ,467
Competence <--> |ncompetence ,037  ,090 ,413 ,680
Others <--> Me ,850  ,191 4,441 kK
Assimilation <--> |[solation ,126 ,107 1,180 ,238
Motivating <--> Demotivating -,039 ,081 -,485 ,628
Fulfil <--> create 1,403 ,238 5,898 **k
PositiveF <--> NegativeF -,019 ,087 -,215 ,830
StressOver <--> StressRed -,045 ,098 -,455 ,649
Enjoyment <--> Regret ,092  ,122 ,753 ,452
selfcontrol <--> Empowerment ,797 ,156 5,121 HkE
selfcontrol <--> Enslavement ,395  ,103 3,852 *Ex
selfcontrol <--> Order ,725 155 4,676 rEx
selfcontrol <--> Chaos ,041  ,049 ,836 ,403
selfcontrol <--> Confirmation ,844 165 5,106 rEx
selfcontrol <--> Disconfirmation -,041 ,106 -,384 ,701
selfcontrol <--> Competence ,978 ,181 5,413 rEx
selfcontrol <--> Incompetence -,040 ,072 -,554 ,580
selfcontrol <--> Others ,523  ,131 3,989 rEx
selfcontrol <--> Me ,837 ,184 4,536 Hkk
selfcontrol <--> Assimilation ,593  ,162 3,653 *EkX
selfcontrol <--> |[solation -,034 ,083 -,415 ,678
selfcontrol <--> Motivating ,981 ,168 5,846 *EkX
selfcontrol <--> Demotivating -,094 ,071 -1,317 ,188
selfcontrol <-->  Fulfil 1,112 ,185 5,993 *EkX
selfcontrol <--> create ,738 ,175 4,219 Hkx
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Estimate S.E. C.R. P
PositiveF <--> selfcontrol ,766  ,157 4,864 HkE
selfcontrol <--> NegativeF -,016 ,085 -,184 ,854
selfcontrol <--> StressRed ,806 ,170 4,752 HkE
selfcontrol <--> StressOver -,014 ,077 -, 177 ,859
selfcontrol <--> Regret ,120  ,094 1,273 ,203
selfcontrol <--> Enjoyment ,973 ,184 5,275 *kk
externalcontrol <--> Enslavement ,423 ,088 4,808 HkE
externalcontrol <--> Order ,278 1,100 2,780 ,005
externalcontrol <--> Chaos ,232  ,046 5,101 HkE
externalcontrol <--> Confirmation ,261  ,102 2,574 ,010
externalcontrol <--> Disconfirmation ,040 ,075 ,528 ,598
externalcontrol <--> Competence ,404 111 3,642 HkE
externalcontrol <--> Incompetence ,206  ,057 3,592 **k
externalcontrol <--> Others ,239  ,084 2,830 ,005
externalcontrol <--> Me ,260  ,106 2,448 ,014
externalcontrol <--> Assimilation ,238 ,107 2,230 ,026
externalcontrol <--> Isolation ,211  ,063 3,365 Hkk
externalcontrol <--> Motivating ,381  ,101 3,754 rEx
externalcontrol <--> Demotivating ,114  ,052 2,192 ,028
externalcontrol <--> Fulfil ,444 113 3,921 rEx
externalcontrol <--> create ,249 114 2,179 ,029
PositiveF <--> externalcontrol ,192  ,087 2,208 ,027
externalcontrol <--> NegativeF ,146 ,061 2,385 ,017
externalcontrol <--> StressRed ,289  ,108 2,684 ,007
externalcontrol <--> StressOver ,184 ,061 3,021 ,003
externalcontrol <--> Regret ,323  ,075 4,288 *EkX
externalcontrol <--> Enjoyment ,353  ,113 3,133 ,002
Empowerment <--> Order 1,193 ,197 6,070 Hkx
Empowerment <--> Chaos ,055  ,053 1,031 ,303
Empowerment <--> Confirmation 1,097 ,195 5,627 Hkx

80



Estimate S.E. C.R. P
Empowerment <--> Disconfirmation -143  ,117 -1,220 ,222
Empowerment <--> Competence 1,211,212 5,716 HkE
Empowerment <--> Incompetence -,070 ,079 -,886 ,376
Empowerment <--> Others ,451  ,136 3,306 HkE
Empowerment <--> Me ,750 ,189 3,961 HkE
Empowerment <--> Assimilation ,622 177 3,514 HkE
Empowerment <--> Isolation ,064  ,091 ,702 ,483
Empowerment <--> Motivating ,958  ,179 5,349 Rk
Empowerment <--> Demotivating -,083 ,077 -1,069 ,285
Empowerment <--> Fulfil 1,371 ,218 6,282 HkE
Empowerment <--> create 1,110 ,209 5,317 **k
PositiveF <--> Empowerment ,950 ,185 5,120 HkE
Empowerment <--> NegativeF -,039 ,092 -,428 ,669
Empowerment <--> StressRed 1,112,202 5,500 HkE
Empowerment <--> StressOver -,034 ,084 -,405 ,685
Empowerment <--> Regret ,087 ,102 ,848 ,396
Empowerment <--> Enjoyment 1,435 ,233 6,146 Hkk
Enslavement <--> Order ,384  ,113 3,406 rEx
Enslavement <--> Chaos ,152  ,043 3,527 Hkk
Enslavement <--> Confirmation ,511  ,126 4,061 rEkx
Enslavement <--> Disconfirmation -,022 ,077 -,279 ,780
Enslavement <--> Competence ,652  ,144 4,518 rEx
Enslavement <--> |ncompetence , 176~ ,059 2,971 ,003
Enslavement <--> Others ,377  ,102 3,689 rEx
Enslavement <--> Me ,395  ,123 3,212 ,001
Enslavement <--> Assimilation ,508 ,132 3,855 *EkX
Enslavement <--> |solation ,138 ,063 2,179 ,029
Enslavement <--> Motivating ,475  ,119 3,997 Hkx
Enslavement <--> Demotivating ,067 ,052 1,298 ,194
Enslavement <--> Fulfil ,517  ,130 3,976 Hkx
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Estimate S.E. C.R. P
Enslavement <--> create ,519 ,137 3,801 HkE
PositiveF <--> Enslavement ,431 113 3,814 HkE
Enslavement <--> NegativeF ,131  ,064 2,056 ,040
Enslavement <--> StressRed ,486  ,128 3,799 HkE
Enslavement <--> Regret ,147  ,071 2,081 ,037
Enslavement <--> Enjoyment ,506  ,133 3,813 *kk
Enslavement <--> StressOver ,170  ,063 2,678 ,007
Order <--> Confirmation 1,245 204 6,116 Rk
Order <--> Disconfirmation ,001  ,127 ,009 ,992
Order <--> Competence 1,114 ,205 5,427 HkE
Order <--> |ncompetence -073 ,085 -,857 ,392
Order <--> Others ,528 ,147 3,593 HkE
Order <--> Me ,711 ,192 3,696 *xk
Order <--> Assimilation ,782  ,192 4,066 HkE
Order <--> [solation ,060 ,099 ,606 ,544
Order <--> Motivating ,945 181 5,214 HkE
Order <--> Demotivating -,065 ,083 -,780 ,436
Order <-->  Fulfil 1,431 ,218 6,558 Ak
Order <--> create 1,182 ,215 5,502 Hkk
PositiveF <--> Order ,976  ,188 5,194 rEx
Order <--> NegativeF -031 ,100 -,309 ,757
Order <--> StressRed 1,183 ,207 5,710 rEx
Order <--> StressOver -075 ,092 -,818 ,413
Order <--> Regret ,024 111 ,213 ,831
Order <--> Enjoyment 1,383 ,226 6,117 Hkx
Chaos <--> Disconfirmation ,155  ,049 3,138 ,002
Chaos <--> Competence ,000 ,062 1,460 ,144
Chaos <--> Incompetence ,223  ,044 5,034 Hkx
Chaos <--> Others ,082  ,049 1,679 ,093
Chaos <--> Me ,063  ,061 1,034 ,301
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Estimate S.E. C.R. P
Chaos <--> Assimilation ,052  ,063 ,825 ,409
Chaos <--> |[solation ,247 ,047 5,270 HkE
Chaos <--> Motivating ,105 ,057 1,824 ,068
Chaos <--> Demotivating ,183  ,042 4,383 HkE
Chaos <-->  Fulfil ,077  ,063 1,227 ,220
Chaos <--> create ,056 ,068 ,829 ,407
PositiveF <--> Chaos ,026  ,050 ,511 ,610
Chaos <--> NegativeF , 222,045 4,884 Rk
Chaos <--> StressRed ,121 ,064 1,890 ,059
Chaos <--> StressOver , 217,048 4,513 HkE
Chaos <--> Regret ,259 ,052 5,005 *xk
Chaos <--> Enjoyment ,024  ,064 ,383 ,702
Confirmation <--> Competence 1,396 ,229 6,086 **k
Confirmation <--> Others ,444 146 3,051 ,002
Confirmation <--> Assimilation ,835  ,199 4,191 **k
Confirmation <--> |[solation ,073  ,101 ,725 ,468
Confirmation <--> Motivating 1,059 ,192 5,515 Hkk
Confirmation <-->  Fulfil 1,331,219 6,079 rEx
Enjoyment <--> StressOver -070 ,101 -,694 ,487
Enjoyment <--> StressRed 1,358 ,238 5,699 rEx
Enjoyment <--> NegativeF -029 ,110 -,266 ,790
PositiveF <--> Enjoyment 1,107 ,215 5,150 rEx
create <--> Enjoyment 1,459 ,252 5,797 Hkk
Fulfil <--> Enjoyment 1,699 ,258 6,591 rEx
Demotivating <--> Enjoyment -,120 ,093 -1,290 ,197
Isolation <--> Enjoyment -,107 ,109 -,984 ,325
Assimilation <--> Enjoyment ,629  ,204 3,081 ,002
Motivating <--> Enjoyment 1,079 ,207 5,224 Hkx
Me <--> Enjoyment ,714  ,210 3,405 *EkX
Others <--> Enjoyment ,489  ,159 3,087 ,002




Estimate S.E. C.R. P
Others <--> Regret , 220,095 2,325 ,020
Me <--> Regret ,145 117 1,247 ,212
Assimilation <--> Regret ,027 119 ,223 ,824
Isolation <--> Regret ,316 ,076 4,168 *kk
Motivating <--> Regret -029 ,107 -,271 ,786
Demotivating  <--> Regret , 294,072 4,087 HkE
Fulfil <--> Regret ,105  ,120 ,874 ,382
create <--> Regret -,116  ,130 -,897 ,370
PositiveF <--> Regret -070 ,097 -, 725 ,468
Regret <--> NegativeF ,420 1,083 5,045 HkE
Regret <--> StressRed -121  ,120 -1,010 ,313
Regret <--> StressOver ,441  ,092 4,799 HkE
Others <--> StressOver , 106 ,076 1,393 ,164
Me <--> StressOver ,001  ,094 ,010 ,992
Assimilation <--> StressOver ,042  ,098 ,427 ,669
Isolation <--> StressOver ,340 ,075 4,508 HkE
Motivating <--> StressOver ,049  ,089 ,556 ,579
Demotivating  <--> StressOver ,402 ,086 4,648 rEx
Fulfil <--> StressOver -,024 ,098 -,249 ,803
create <--> StressOver -,078 ,107 -,730 ,466
PositiveF <--> StressOver -,060 ,080 -, 748 ,455
StressOver <--> NegativeF ,510 ,096 5,331 rEx
Competence <--> Regret -,042 ,116 -,361 ,718
Competence <--> Enjoyment 1,495 251 5,956 HAK
Competence <--> StressRed 1,502 ,243 6,174 Hkx
PositiveF <--> Competence 1,213,222 5,460 *EkX
PositiveF <--> Incompetence -,081 ,075 -1,083 ,279
Others <--> create ,360 ,159 2,260 ,024
Me <-->  Fulfil ,826 ,212 3,901 Ak
Me <--> Demotivating -, 108 ,088 -1,225 ,221
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Estimate S.E. C.R. P
Me <--> |[solation -005 ,102 -,053 ,958
Me <--> Assimilation ,976  ,228 4,282 *kk
externalcontrol <--> Empowerment ,370 ,098 3,765 HkE
Chaos <--> Confirmation ,017 ,059 ,286 ,775
Confirmation <--> |ncompetence -,048 ,087 -,558 ,577
Confirmation <--> Me ,838 ,206 4,074 HkE
Confirmation <--> Demotivating -109 ,086 -1,262 ,207
Confirmation <--> create 1,490 ,237 6,296 *kk
PositiveF <--> Confirmation 1,110 ,204 5,432 HkE
Confirmation <--> NegativeF -115 ,103 -1,119 ,263
Confirmation <--> StressRed 1,452 ,229 6,335 **k
Confirmation <--> StressOver -,047 ,093 -,505 ,613
Confirmation <--> Regret -193 ,115 -1,680 ,093
Confirmation <--> Enjoyment 1,302 ,227 5,733 HkE
Disconfirmation <--> Competence -225 ,136 -1,654 ,098
Disconfirmation <--> Incompetence ,266  ,075 3,520 HkE
Disconfirmation <--> Others -,187 ,107 -1,749 ,080
Disconfirmation <--> Me -,047 ,133 -,355 ,722
Disconfirmation <--> Assimilation -,242  ,140 -1,728 ,084
Disconfirmation <--> Isolation ,331  ,086 3,869 rEx
Disconfirmation <--> Motivating -072  ,123 -,590 ,555
Disconfirmation <--> Demotivating ,341  ,083 4,121 rEx
Disconfirmation <--> Fulfil ,012  ,137 ,087 ,931
Disconfirmation <--> create -,066 ,149 -,443 ,657
PositiveF <--> Disconfirmation -133  ,112 -1,196 ,232
Disconfirmation <--> NegativeF ,274  ,084 3,241 ,001
Disconfirmation <--> StressRed -,184 ,139 -1,330 ,183
Disconfirmation <--> StressOver ,299 ,085 3,519 Hkx
Disconfirmation <--> Regret ,196  ,090 2,178 ,029
Disconfirmation <--> Enjoyment -,080 ,140 -,574 ,566
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Estimate S.E. C.R. P
Competence <--> Others ,590 ,160 3,695 HkE
Competence <--> Me ,845 214 3,954 HkE
Competence <--> Assimilation ,930 ,213 4,370 HkE
Competence <--> |[solation ,062  ,104 ,599 ,549
Competence <--> Motivating 1,194 ,209 5,718 HkE
Competence <--> Demotivating -,040 ,088 -,460 ,645
Competence <-->  Fulfil 1,417 ,235 6,038 HkE
Competence <--> create 1,412 244 5,797 Rk
Competence <--> NegativeF ,040 ,105 ,382 ,703
Competence <--> StressOver ,031  ,096 ,320 ,749
Incompetence <--> Others ,068 ,070 ,969 ,332
Incompetence <--> Me ,000 ,088 -,001 1,000
Incompetence <--> Assimilation ,063  ,091 ,686 ,493
Incompetence <--> Isolation ,352  ,069 5,100 HkE
Incompetence <--> Motivating ,059 ,083 ,706 ,480
Incompetence <--> Demotivating ,414 ,081 5,119 HkE
Incompetence <--> Fulfil -,027  ,092 -,292 ,771
Incompetence <--> create -103 ,100 -1,029 ,303
Incompetence <--> NegativeF ,461  ,080 5,751 Hkk
Incompetence <--> StressRed ,008 ,092 ,090 ,928
Incompetence <--> StressOver ,444 088 5,033 Hkk
Incompetence <--> Regret ,368 ,076 4,842 rEx
Incompetence <--> Enjoyment -153 ,096 -1,596 ,110
Others <--> Assimilation 1,191 215 5,548 rEx
Others <--> |solation ,153  ,083 1,845 ,065
Others <--> Motivating ,345  ,136 2,544 ,011
Others <--> Demotivating ,013  ,067 ,187 ,852
Others <-->  Fulfil ,405 151 2,688 ,007
PositiveF <--> Others ,609 ,148 4,119 *EkX
Others <--> NegativeF ,068 ,081 ,832 ,405
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Estimate S.E. C.R. P
Others <--> StressRed ,470 ,154 3,058 ,002
Me <--> Motivating ,676  ,188 3,600 HAk
Me <--> create ,843 224 3,760 HkE
PositiveF <--> Me ,808 ,195 4,138 *kk
Me <--> NegativeF -054 ,104 -,517 ,605
Me <--> StressRed ,778  ,209 3,720 *kk
Assimilation <--> Motivating ,782  ,190 4,119 HkE
Assimilation <--> Demotivating -,012 ,089 -,139 ,889
Assimilation <-->  Fulfil ,613 ,198 3,090 ,002
Assimilation <--> create ,740 ,216 3,429 HkE
PositiveF <--> Assimilation ,915 ,197 4,638 **k
Assimilation <--> NegativeF ,028 ,107 ,264 ,792
Assimilation <--> StressRed ,886  ,210 4,209 **k
Isolation <--> Motivating ,060 ,096 ,626 ,532
Isolation <--> Demotivating ,366  ,074 4,945 **k
Isolation <-->  Fulfil -,012 ,106 -,113 ,910
Isolation <--> create -056 ,115 -,483 ,629
PositiveF <--> |solation ,023  ,086 ,270 ,787
Isolation <--> NegativeF ,374  ,073 5,100 Hkk
Isolation <--> StressRed ,058 ,106 ,545 ,586
Motivating <-->  Fulfil 1,426 ,218 6,553 el
Motivating <--> create ,959  ,203 4,712 rEx
PositiveF <--> Motivating ,938 ,184 5,110 Hkk
Motivating <--> NegativeF ,065 ,098 ,671 ,502
Motivating <--> StressRed 1,109 ,202 5,494 Hkx
Demotivating  <--> Fulfil -116 ,091 -1,277 ,202
Demotivating <--> create -158 ,099 -1,597 ,110
PositiveF <--> Demotivating -,112  ,075 -1,505 ,132
Demotivating  <--> NegativeF ,475  ,087 5,433 *EkX
Demotivating <--> StressRed -,128 ,091 -1,397 ,162
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Estimate S.E. C.R. P
PositiveF <-->  Fulfil 1,117 ,208 5,363 kK
Fulfil <--> NegativeF ,070 ,108 ,652 ,515
Fulfil <--> StressRed 1,463 ,234 6,250 kK
PositiveF <--> create 1,525 ,252 6,053 *kk
create <--> NegativeF -,034 116 -,291 ,771
create <--> StressRed 1,807 ,262 6,888 *kk
PositiveF <--> StressRed 1,311 ,229 5,734 kK
StressRed <--> NegativeF ,029 ,108 ,272 ,786

88



Appendix 9 MANOVA; Kind of App

Tests of Between-Subjects Effects

Type I Sum Fartial Eta
Source Dependent Variabls of Squares df Mean Square F Sig Squared
Corrected Model  DoB1 41,8707 8 5,234 3,240 003 247
DoB2 45,078° 8 5,635 3,437 002 258
DoB3 12,038° 8 1,505 1,407 207 125
DoB4 18,8057 8 2,351 1431 197 27
DoB& 2731¢ 8 34 A1 880 045
DoB& 5,826 8 728 1107 368 A0
DoB7 36,9639 E 4,620 1,888 074 60
DoB& 5,862h 8 733 1,182 314 Jog
DoBY 3,424 8 428 738 660 069
DoB10 a,572! E 1,071 1,03 420 045
Intercept DoB1 207,162 1 207162 128,253 000 619
DoB2 253,052 1 253,062 154,370 000 661
DoB3 155,829 1 155,829 145682 000 48
DoB4 316,509 1 316,509 182627 000 708
DoB& 110,072 1 110,072 148,704 000 653
DoB6 104,454 1 104,454 158,767 000 668
DoB7 891,914 1 891,814 364,046 000 822
DoB8 116,845 1 116,845 190,102 000 706
DoBY 104,114 1 104,114 178,908 000 694
DoB10 120,269 1 120,269 115742 000 G504
App DoB1 41,870 8 5234 3,240 003 247
DoB2 45,078 8 5,635 3,437 002 258
DoB3 12,038 8 1,505 1,407 207 126
DoB4 18,805 E 2,351 143 197 27
DoB& 23 E 34 461 880 045
DoB& 5,826 8 728 1107 368 01
DoB7 36,963 8 4620 1,886 074 160
DoB8 5,862 8 733 1,192 314 108
DoB4 3,424 8 428 735 660 069
DoB10 8,572 8 1,071 1,031 420 045
Error DoB1 127,605 79 1,615
DoB2 128,502 79 1,639
DoB3 84,503 79 1,070
DoB4 129,806 79 1,643
DoB& 58,477 79 740
DoB& 51,975 749 658
DoB7 193,550 79 2,450
DoBB 48,557 79 G615
DoBY 45874 79 582
DoB10 82,090 79 1,039
Total DoB1 871111 88
DoB2 645,044 88
DoB3 330,000 88
DoB4 627,722 88
DoB& 253,007 88
DoBa 222,347 88
DoB7 1802,354 88
DoB8 238 667 88
DoBY 213,944 88
DoB10 286 667 88
Corrected Total DoB1 169,475 87
DoB2 174,580 87
DoB3 96,540 87
DoB4 148,611 87
DoB5 61,208 a7
DoB& 57,801 87
DoB7 230,513 87
DoBa 54419 87
DoBY 49,398 87
DoB10 90,662 87

Multivariate Tests?

a. R Squared = 247 (Adjusted R Squared = 171)
h. R Squared = 258 (Adjusted R Squared = 183)
c. R Squared = 125 {Adjusted R Squared = ,036)
d. R Squared= 127 (Adjusted R Squared =,038)
e R Sguared= 045 (Adjusted R Squared =-,052)
f R Sguared = 101 (Adjusted R Squared = ,010)

9. R Squared = 160 (Adjusted R Squared = 075)
h. R Squared = 108 (Adjusted R Squared = 017)
i. R Squared= 069 (Adjusted R Squared =-,025)
i. R Sguared = 095 (Adjusted R Squared = ,003)

Fartial Eta

Effact Value F Hypothesis df Error df Sig Souared
Intercept  Pillal's Trace 800 62,087" 10,000 70,000 000 800
Wilks' Lambda 100 62,987" 10,000 70,000 000 ,a00
Hotelling's Trace 8,998  £2,087° 10,000 70,000 000 800
Roy's Largest Root g998  62,097" 10,000 70,000 000 800
App Pillai's Trace 1,114 1,246 80,000 616,000 083 138
Wilks' Lambda ,268 1,306 80,000 452,538 050 152
Hotelling's Trace 1,597 1,362 80,000 546,000 026 NE6
Roy's Largest Root 783 6,026° 10,000 77,000 000 439

a. Design: Intercept + App

h. Exact statistic

. The statistic is an upper hound on F that yields a lower bound on the significance level
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Appendix 10 MANOVA; Age

Tests of Between-Subjects Effects

Type 11l Sum Partial Eta
Source Dependent Variable of Squares df Mean Square F Sig Squared
Corrected Model  DoB1 82,5577 42 1,868 1,010 486 481
DoB2 83428° 42 1,886 a7 528 483
DoB3 45,784° 42 1,080 853 562 478
DoB4 53,7457 42 1,280 596 953 1383
DoBS 21,737° 42 518 580 961 356
DoBE 14,808 42 353 362 999 257
DoB7 108,332° 42 2,579 828 594 470
DoBg 19,3310 42 4BD 580 960 357
DoBg 16517 42 369 482 891 315
DoB10 37,432 42 L 740 835 414
Intercept DoB1 276,963 1 276,063 142,344 000 764
DoB2 334,128 1 334120 164,442 000 789
DoB3 168,716 1 168,716 147,420 000 770
DoB4 304,536 1 304536 141,921 000 763
DoBS 132,308 1 132,300 148,355 000 771
DoB6 102,953 1 102,850 105,708 000 708
DoB7 1093,258 1 1093,256 393872 000 500
DoB& 128,488 1 128488 162,053 000 786
DoBg 103,553 1 103,553 135,024 000 754
DoB10 138,858 1 138,850 115314 000 724
Qr4 DoB1 82,557 42 1,866 1,010 486 481
DoB2 83,428 42 1,886 a78 528 483
DoB3 45784 42 1,080 853 562 478
DoB4 53,748 42 1,280 586 953 363
DoBS 21,737 42 518 580 961 356
DoB6 14,808 42 353 362 998 257
DoB7 108,332 42 2,578 828 594 470
DoBE 19,331 42 460 580 960 357
DoBg 15517 42 368 482 881 315
DoB10 37,432 42 B8 740 835 414
Error DoB1 85,612 44 1,845
DoB2 29,403 44 2,032
DoB3 50,356 44 1,144
DoB4 94,416 44 2,145
DoBS 39,241 44 882
DoB6 42,856 44 874
DoB7 122,129 44 2,776
DoBg 34,887 44 793
DoBg 33,744 44 TET
DoB10 52,984 44 1,204
Total DBl 570,111 a7
DoB2 644,044 a7
DoB3 329,000 a7
DoB4 618,722 a7
DoBS 252,007 a7
DoBE 221,347 a7
DoBT 1786,354 a7
DoBE 237 667 a7
DoBg 212,844 a7
DoB10 285667 a7
Corrected Total — DoB1 166,169 a6
DoB2 172,832 a6
DoB3 96,140 a6
DoB4 148162 a6
DoBS 60,878 a6
DoB6 57 664 a6
DoB7 230,461 26
DoB& 54,217 26
DoBg 49,261 26
DoB10 90,416 26

Multivariate Tests”

Fartial Eta

Effect Walue F Hypothesis df  Error df Sig. Squared
Intercept  Pillai's Trace 821 88,642° 10,000 76,000 000 921
Wilks' Lambda 078 58,642° 10,000 76,000 000 921
Hotelling's Trace 11663 88,6420 10,000 76,000 000 921
Roy's Largest Root 11663 88,642° 10,000 76,000 oo 921
Age Fillai's Trace 032 2470 10,000 76,000 990 032
Wilks' Lambda 968 247° 10,000 76,000 990 032
Hotelling's Trace 033 247" 10,000 76,000 990 032
Roy's Largest Root 033 2470 10,000 76,000 990 032

a.R Squared = 491 (Adjusted R Squared = ,005)
h. R Sguared = 483 (Adjusted R Squared =- 011)
¢. R Squared = 476 (Adjusted R Squared =-,024)
d. R Sguared = 363 (Adjusted R Squared = - 246)
e.R Sguared = 356 (Adjusted R Squared = - 258)
. R Squared = 257 (Adjusted R Squared = - 453)
0. R Sguared = 470 (Adjusted R Squared = - 036)
h. R Sguared = 357 (Adjusted R Squared =- 258)
i. R Sguared = 315 (Adjusted R Squared = - 338)
j. R Squared = 414 (Adjusted R Squared = - 145)
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Appendix 11 MANOVA; Gender

Tests of Between-Subjects Effects

Type Il Sum
Source Dependent Variable of Squares df Mean Square F Sig.
Corrected Model  DoB1 ,943° 1 943 479 491
DoB2 2,811° 1 2811 1,405 239
DoB3 2,337° 1 2,337 2118 148
DoB4 89,5619 1 9,561 5,864 018
DoB5 791° 1 791 1,117 284
DoB6 1,534 1 1534 2322 13
DoB7 5219 1 521 192 B2
DoBg 2,624" 1 2624 4322 041
DoB3 Bo4l 1 894 1,571 214
DoB10 1811 1 RES 170 681
Intercept DoB1 391,115 1 391115 198802 000
DoB2 465,257 1 465257 232599 000
DoB3 211,821 1 211,921 192033 000
DoB4 419,983 1 419983 257 565 000
DoB5 176,716 1 176,716 249 569 000
DoB6 149,196 1 149196 225933 000
DoB7 1469,580 1 1468580 543,245 000
DoB& 165,474 1 165474 272618 000
DoBd 150,764 1 150,764 264,949 000
DoB10 183,414 1 183414 172772 000
Q76 DoB1 ,943 1 1943 479 491
DoB2 2,811 1 2,811 1,405 238
DoB3 2,337 1 2,337 2118 148
CoB4 9,561 1 9,561 5864 018
DoB5 791 1 791 1117 294
DoB6 1,534 1 1534 2322 131
DoB7 521 1 521 192 662
DoB8 2,624 1 2624 4322 0
DoBY 894 1 894 1,571 214
DoB10 REL 1 181 170 681
Errar DoB1 167,226 85 1,967
DoB2 170,021 25 2,000
DoB3 93,303 25 1,104
DoB4 138,600 25 1,631
DoB5 60,187 25 708
CoB6 56,130 25 JGEO
DoB7 229,841 a5 2,705
CoB& 51,594 a5 607
CoBY 48,367 a5 (569
DoB10 90,236 a5 1,062
Total DoB1 570,111 a7
DoB2 644,544 a7
DoB3 329,000 87
DoB4 616,722 87
DoB& 262,007 a7
DoBE 221,347 a7
DoB7 1786,354 a7
DoBg 237,667 a7
DoBg 212,844 a7
DoB10 285,667 a7
Corrected Total CoB1 168,169 86
DoB2 172,832 26
DoB3 96,140 26
DoB4 148,162 26
DoB5 60,978 26
CoB6 57,664 26
DoB7 230,461 86
DoB8 54,217 86
DoB3 48,261 86
DoB10 90,416 86

Multivariate Tests”

Fartial Eta

Effect Value F Hypothesis df  Error df Sig. Squared
Intercept  Pillai's Trace 821 88580t 10,000 76,000 oo a1
Wilks' Lambida o7e ssss0t 10,000 76,000 oo a1
Hotelling's Trace 11,666  88580° 10,000 76,000 oo a1
Roy's Largest Root 11,666  88580° 10,000 76,000 oo a1
Q76 Pillai's Trace 127 110" 10,000 76,000 a2 127
Wilks' Lambida 873 110" 10,000 76,000 a2 127
Hotelling's Trace 145 110" 10,000 76,000 a2 127
Roy's Largest Root 145 110" 10,000 76,000 a7z 127

a. R Sguared =006 (Adjusted R Squared = - 006)
h. R Sguared =016 (Adjusted R Squared = ,008)
¢. R Squared=,024 (Adjusted R Squared = ,013)
d. R Sguared = 065 (Adjusted R Squared = ,054)
e. R Sguared=,013 (Adjusted R Squared = ,001)
f. R Sguared =027 (Adjusted R Sguared=,015)

0. R Sguared =002 (Adjusted R Squared =-,009)
h. R Squared = 048 (Adjusted R Squared = 037)
i. R Sguared = 018 (Adjusted R Squared = 007)

j. R Sguared = 002 (Adjusted R Squared=-010)

a. Design: Intercept + Q76
h. Exact statistic
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Appendix 12 MANOVA,; Effort to use

Type Il Sum

Tests of Between-Subjects Effects

Partial Eta

Source Dependent variable of Squares Mean Square F Sig Squared
Corrected Model  DoB1 2,263% 1 2,263 1,164 284 013
DoB2 ‘SBEb 1 J5BE ,290 5832 003
DoB3 046° 1 046 041 840 000
DoB4 1,379 1 1,397 816 369 009
DoBS 3,2561° 1 3,251 4,824 0 053
DoBE& 1,125f 1 1,126 1,708 1858 019
DoB7 2929 1 282 108 742 om
DoE& ‘035h 1 035 056 814 0m
DoBY ,095i 1 085 166 Gad 002
DoB10 3,637 1 3,637 3,594 061 040
Intercept DoB1 206,398 1 206,398 106,411 000 543
DoB2 223,042 1 223,042 110,243 000 A2
DoB3 98,307 1 93,907 88150 000 508
DoB4 184,730 1 184,730 107 816 000 &7
DoBS 110,515 1 110,515 163,800 000 656
DoB6 86,126 1 86,126 130,690 000 603
DoB7 709,108 1 709,108 264890 000 755
DoBS 83,160 1 83160 131508 000 605
DoB9 75,974 1 75,974 132525 000 608
DoB10 114,289 1 114,289 112843 000 568
Effort CoB1 2,263 1 2,263 1,164 284 013
DoB2 586 1 586 ,290 582 003
DoB3 048 1 048 041 B840 000
DoB4 1,387 1 1,387 816 L3689 008
DoBS 3251 1 3,251 4,824 03 0583
DoBE& 1,126 1 1,126 1,708 185 018
DoB7 282 1 282 108 742 .00
DoB& 035 1 035 056 814 .00
DoBY 045 1 085 166 6a4 002
DoB10 3637 1 3,637 3,504 061 040
Errar DoB1 167,212 86 1,944
DoB2 173,994 86 2,023
DoB3 96,494 86 1122
DoB4 147,214 86 1,712
DoBS 57,957 86 674
DoB& 56,675 86 659
DoB7 230,221 86 2677
DoB& 54,384 86 632
DoBY 48,302 86 473
DoB10 87,025 86 1,012
Total DoB1 871,111 88
DoB2 645944 88
DoB3 330,000 88
DoB4 627,722 88
DoB5 253,007 88
DoE& 222,347 88
DoB7 1802354 88
DoE& 238,667 88
DoBY 213,944 88
DoB10 286,667 88
Corrected Total DoB1 169,475 87
DoB2 174,580 87
DoB3 96,540 87
DoB4 148611 a7
DoB5 61,208 a7
DoB& 57,801 a7
DoB7 230,513 a7
DoB& 54,419 a7
DoBY 49,398 a7
DoB10 90,662 87

a. R Squared =013 (Adjusted R Squared = ,002)
h. R Squared = ,003 (Adjusted R Squared = - 008)
c. R Squared = 000 (Adjusted R Squared=-011)
d. R Squared = ,009 (Adjusted R Squared =-,002)
e R Squared = 053 (Adjusted R Squared = ,042)
f. R Squared = 019 (Adjusted R Squared = ,008)

g. R Squared = 001 (Adjusted R Squared=-,010)
h. R Squared = 001 (Adjusted R Squared=-,011)
I. R Squared = 002 (Adjusted R Squared =-,010)
j. R Squared = 040 (Adjusted R Squared = ,028)

Multivariate Tests™

Partial Eta

Effect Value F Hypothesis df  Error df Sig. Squarad
Intercept  Pillai's Trace 858 46,647" 10000 77,000 000 858
Wilks' Lambda 142 46,647° 10000 77,000 000 858
Hotelling's Trace 6058  46,647° 10000 77,000 000 858
Roy's Largest Root 6058  46,647° 10000 77,000 000 858
Effart Pillai's Trace 135 1199t 10000 77,000 305 135
Wilks' Lambda 865 1,199° 10000 77,000 305 135
Hotelling's Trace 156 1,1g99® 10000 77,000 305 135
Roy's Largest Root 156 1,19g® 10000 77,000 305 135

a. Design: Intercept + Effort
b. Exact statistic
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Appendix 13 MANOVA; Ease of Integration

Type I Sum Partial Eta
Source Dependent Variable of Squares df Mean Sguare F Sig Squared
Corrected Model  DoB1 1,278% 1 1,278 653 A1 o8
DoB2 om® 1 001 001 R 0o
DoB3 4,506° 1 4,508 4,211 043 047
DoB4 3,dﬁ1d 1 3,461 2,050 156 023
DoB5 1,363° 1 1,363 1,959 165 022
DoB6 1,243 1 1,243 1,390 173 022
DoB7 0369 1 036 013 909 000
DoBB 50" 1 950 1,528 220 017
DoBY 3‘241i 1 3241 6,038 L0186 JO66
DoB10 R 1 800 766 384 ,00a
Intercept DoB1 69,333 1 69,333 35,451 000 292
DoB2 62,577 1 62,577 30,826 000 264
DoB3 56,601 1 56,601 52,880 000 381
DoB4 93,651 1 93,651 55,487 000 392
DoB5 37,384 1 37,384 53,724 000 384
DoB6 32,425 1 32,425 48,304 000 364
DoB7 212,123 1 212123 79,151 000 479
DoB8 34,041 1 34,041 54,751 000 389
DoBS 40,106 1 40108 74,725 000 485
DoB10 34,982 1 34 082 33,479 000 ,280
Intzgration DoB1 1,278 1 1,278 653 A2 Jog
DoB2 oot 1 001 001 981 000
DoB3 4,506 1 4,506 4,211 043 047
DoBd 3,461 1 3,461 2,050 156 023
DoB5 1,363 1 1,363 1,958 165 022
DoB& 1,243 1 1,243 1,880 73 022
DoB7 036 1 038 013 009 J0oo
DoBB 950 1 950 14628 220 017
DoBg 3241 1 3241 6,038 016 BB
DoB10 800 1 800 766 1384 009
Error DoB1 168,197 86 1,856
DoB2 174,578 a6 2,030
DoB3 92,034 a6 1,070
DoB4 145151 a6 1,688
DoBS 59,844 86 696
DoBE& 56,558 86 658
DoB7 230,478 86 2,680
DoBB 53,469 86 622
DoBS 46157 a6 837
DoB10 89,861 a6 1,045
Total DoB1 871,11 a8
DoB2 645,944 a8
DoB3 330,000 a8
DoB4 627,722 a8
DoB5 253,007 a8
DoBE 222,347 a8
DoB7 1802,354 a8
DoBB 238,667 a8
DoBY 213,944 a8
DoB10 286,667 as
Caorrected Total DoB1 168,475 a7
DoB2 174,580 a7
DoB3 96,540 ar
DoB4 148611 ar
DoB5 61,208 ar
DoB6 57,801 ar
DoB7 230,513 a7
DoBB 54 419 a7
DoBY 49,398 a7
DoB10 90,662 ar

Partial Eta

Effect Value F Hypothesis df  Errordf Sig. Squared
Intercept Pillai's Trace 670 16.263° 10,000 77,000 000 678
Wilks' Lambda 321 16,2630 10,000 77,000 000 678
Hotelling's Trace 2112 16,263 10,000 77,000 000 678
Roy's Largest Root 2112 16,263 10,000 77,000 000 678
Integration  Pillai's Trace 091 710 10,000 77,000 56 091
Wilks' Lambda 909 710 10,000 77,000 56 091
Hotelling's Trace 100 718 10,000 77,000 56 091
Roy's Largest Root 100 710 10,000 77,000 56 091

a. R Squared = 008 (Adjusted R Squared =-,004)
b. R Squared =000 (Adjusted R Squared=-,012)
¢ R Squared = 047 (Adjusted R Squared = ,038)
d. R Squared = 023 (Adjusted R Squared = ,012)
e. R Squared = 022 (Adjusted R Squared = ,011)
f. R Squared = 022 (Adjusted R Squared = ,010)

g. R Squared = 000 (Adjusted R Squared=-,011)
h. R Squared= 017 (Adjusted R Squared = ,006)
i. R Squared = 066 (Adjusted R Sguared = ,055)

j. R Squared = 008 (Adjusted R Squared = -,003)

a. Design: Intercept + Integration
b. Exact statistic
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Appendix 14; MANOVA; Tension

Tests of Between-Subjects Effects

Type lll Sum Partial Eta
Source Dependent Variable of Squares df Mean Square F Sig Squared
Corrected Model  DoBE1 1,465% 1 1,465 739 ,303 008
DoB2 oos® 1 005 002 J961 000
DoB3 4 476° 1 4,476 4,059 047 047
DoB4 16837 1 1,683 955 331 012
DoBS 8,697° 1 8,697 13,832 000 144
DoB6& 9‘2[][!f 1 9,200 15,706 000 161
DoB7 1,0889 1 1,088 444 507 005
DoB& 2023" 1 2,023 3,218 077 038
DoBg 5,331 1 6,331 12,215 001 130
DoB10 2,610 1 2,610 2,459 A2 028
Intercept DoB1 355,241 1 355,241 178151 000 G686
DoB2 386,157 1 386,157 183,576 000 691
DoB3 217,793 1 217,793 197,538 000 707
DoB4 408,581 1 408,581 231,820 000 738
DoBS 189,244 1 189,244 300,874 000 786
DoB6 164,724 1 164,724 281,201 000 774
DoB7 1287 686 1 1287686 521,061 000 864
DoB& 165,917 1 165,817 263877 000 763
DoB& 158,396 1 159,386 307,532 000 788
DoB10 178,441 1 178,441 168,117 000 672
TensionHL DoB1 1,465 1 1,465 739 1393 009
DoB2 008 1 005 002 961 000
DoB3 4,476 1 4,476 4,059 047 047
DoB4 1,683 1 1,683 G55 33 012
DoB5 8,697 1 8,697 13,832 000 144
DoB& 9,200 1 9,200 15,706 000 161
DoBT 1,098 1 1,088 444 507 005
DoB8 2,023 1 2,023 3218 077 038
DoBg 6,331 1 6,331 12,215 001 130
DoB10 2,610 1 2,610 2,459 121 028
Error DoB1 162,599 a2 1,883
DoB2 172,490 a2 2,104
DoB3 90,408 a2 1,103
DoB4 144 462 a2 1,762
DoBS 51,550 a2 628
DoB6 48,035 a2 586
DoB7 202,645 a2 2,471
DoB& 51,550 a2 629
DoB& 42,501 a2 g18
DoB10 87,035 a2 1,061
Taotal DoB1 567,111 a4
DoB2 632,044 a4
DoB3 326,000 a4
DoB4 609,722 84
DoBS 245,007 a4
DoBé& 218,347 a4
DoBT 1780,354 a4
DoBg 234,667 84
DoBY 209,944 a4
DoB10 282 667 a4
Corrected Total DoB1 164,063 83
DoB2 172,495 a3
DoB3 94,884 a3
DoB4 146,146 a3
DoBS 60,257 a3
DoB6 57,235 a3
DoB7 203,743 a3
DoB& 53,582 a3
DoB& 48,832 a3
DoB10 89,646 a3

Multivariate Tests?

Partial Eta

Effect Value F Hypothesis df Error df Sig. Squared
Intercept Pillai's Trace 928 94.794b 10,000 73,000 000 928
Wilks' Lambda 072 94, 794" 10,000 73,000 000 928
Hotelling's Trace 12,086 94,794 10,000 73,000 000 928
Foy's Largest Root 12,986 94 794° 10,000 73,000 000 928
TensionHL  Pillai's Trace 260 2‘561h 10,000 73,000 010 260
Wilks' Lambda 740 2,561 10,000 73,000 010 260
Hotelling's Trace 351 2,561° 10,000 73,000 010 260
Roy's Largest Root 351 2,561 10,000 73,000 010 260

a. R Squared = 008 {Adjustzd R Squared = - 003)
h. R Sguared = ,000 {Adjusted R Sguared =-,012)
¢. R Squared= 047 (Adjusted R Squared = ,036)
d. R Squared = 012 {Adjusted R Squared = - 001)
& R Squared = 144 (Adjusted R Squared = ,134)
f.R Squared = 161 (Adjusted R Squared = 151)

0. R Sqguared = ,005 {Adjusted R Sguared = -,007)
h. R Squared = 038 (Adjusted R Squared = ,0286)
i.R Squared = 130 (Adjusted R Squared= ,119)

J.R Squared =,029 (Adjusted R Squared = ,017)

a. Design: Intercept + TensionHL

b. Exact statistic
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Appendix 15 Overview Results

J, .. 078 \l,

| Self-control [ External control |

- Q791 - Q841

- Q192 | 0373 - Q842

- QI9 3 | - Qa3
| Mean; 46711 Mean: 2.0270

Std. D 1.28062 Std. D 1.03711

o; 0.867 | o 0.736

' Confirmed
DoB>2;28.5%
| DoB>4:205%

| Empowerment

| o; 0.843

| The Control Paradox

a; 0.883

# N w0797 L

" EBnslavement
- Q851 e - QB8e_1
- Q852 0.533 - Q862
| - Q853 - Q863 |
( Mean; 4.0353 Mean;2.1727

Std.D.; 1.48032 Std. D.; 1.08596

| oo 0671

" Confirmed
DoB>2:37.7%
. DoB>4:205%

| o; 0.845

| The Confirmation Paradox

| J, o; 0.730 J,

| Disconfirmation |

a; 0.78

| Order [ Chaos

- Q87_1* - Q891

- Q872 0.141 - Q892
Q873 | - Q893 |
( Mean; 5.1691%* ) | Mean; 15721 |

Std.D.; 1.37861 5td.D.; 0.73980

| 0.613

Not confirmed
DoB >2; 8.8%
| DoB=4:6.1% )

a; 0.658 J,

Confirmation Competence Incompetence
- Q901 - Qo111 Q92 1 - Q931
- Q90 2 0.067 - Q912 Q92 2 0.041 - Q932
- Q3 - Qo1 3 Q92 3* - Q933
" Mean: 42367 | Mean:2.4216 Mean: 3 6424%* | Mean: 1.6595
Std. D; 147166 Std.D; 1.16473 Std. D; 156744 Std. D_; 0.83740
| a;0.924 - o; 0.874 | a;0.814 o; 0.822
| Not confirmed | Notconfirmed

DoB > 2; 33.8%
| DoB =4; 15.2%

*This item was excluded from the anaiysis to increase the reliability

**Mean, Standard Deviation, and Cronbach’s Alpha of the scale after excluding the “bad” item

DoB > 2 13.6%
| DoB>4;43%
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‘L o; 0.714 \L \L o; 0.856 \L
Motivating : Demotivating | Fulfilment Creates needs
- Qo8 1 - Q99 1* - Q1001 - Q1011
- Q9g 2 | 0045 - Q99 2 - Qloo2 | 0625 - Q1012
- Q983 - Q993 - Q1003 |
| Mean: 4.6424 | Mean: 14892+ | Mean: 4 6619 | Mean: 3.9384
Std.D.; 142626 Std. D_; 0.84799 Std. D 146894 Std. D.; 1.56659
| o, 0928 | o;0.813 o 0.887 o 0,756
| Notconfirmed Confirmed '
DoBE>2;144% DoB>2;814%
| DoB=4:112% | DoB =4; 659%
The Feelings Paradox
a; 0.831
\L . %0714 \L \L a; 0.617 ;], \L a; 0.743 wL
Positive Negative " Stress | Stress Regret .' | Enjoyment
Feelings feelings i overload
g g reduction - Q061 - Q1071
- QU021 | ooy - Q1031 - Qlo41 | -0.046 - Q1051 - Q1062 0.068 - Q1072
- Q1022 - Q103 2 - Q1042 - Q1052 - Q106 _3* - Q1073
- Q1023 | _ - Q103 3 | - Q1043 _ - QL05_3 |
| Mean; 3.7638 | Mean; 1.6379 | Mean;3.7464 | Mean; 1.5773 | Mean; 1.5556%* | Mean; 4.4652

| The Motivation Paradox

'. The Attainment Paradox

Ve

Std.D.; 1.43738
a; 0.756

Std. D.; 0.92773
a; 0.909

Std. D.; 1.41797
a; 0.782

Std.D.; 0.82886
a: 0.754

Std. D.; 0.98256
a; 0.879

Std.D.; 1.56121
a. 0918

NSNS

NS

| Not confirmed | Not confirmed

Not confirmed

DoB>2;;174%

DoB >2;9.4% DoB>2;7.1%

| DoB=4;54%

| DoB=4:;3.6% . DoB=4:63% |

*Thls item was excluded from the analysis to increase the reliability '
**Mean, Standard Deviation, and Cronbach’s Alpha of the scale after excluding the “bad” item
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‘. The Connection Paradox ‘

J, a; 0.171
Others '

- Qo4 1
- Qo422

| Mean: 2.2283
Std. D.: 1.40920
| o, 0672

- Q95 1
- Q952
| Mean: 4.1087

Std. D.; 1.56226

o, 0.111

Not confirmed

a; 0.562
¢ a; 0.611 ;L
( Assimilation ) ( Isolation
- Q96 1 0.143 - Q971
- Q96 2 - Q972
| Mean:2.5326 | | Mean: 14132
Std. D.; 159173 Std. D.; 0.76031
o, 0.853 o 0.547

N

Not confirmed
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