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Abstract

The number and variety of mobile health applications have increased significantly in recent
years. Although there has been extensive research regarding the high expectations and benefits
offered by mobile health apps, little is known about what consumers experience when using
these apps. This study sought to fill this gap by examining the paradoxical tensions generated
by mHealth apps, as well as their emotional impact on consumers and their coping strategies
to alleviate unpleasant emotions. An in-depth analysis of the paradoxical tensions, emotional
reactions and coping strategies associated with the use of mHealth apps by users was conducted
using a qualitative approach, including eleven semi-structured interviews. In line with Mick
and Fournier’s Paradoxes of Technology (1998), this study identified five paradoxes, ten
emotional reactions, and four coping strategies. On the basis of these findings, several theoretical

and practical contributions are made.
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1. Introduction
1.1 Problem description

In the last few years, the social and economic costs of non-communicable diseases
(NCDs), also called chronic diseases, have escalated and call for immediate action (Lakerveld
et al., 2020). A non-communicable disease is characterized by a long duration and results from
multiple factors, such as genetic, physiological, environmental, and behavioural. As per the
World Health Organization (2021), NCDs are the leading cause of death worldwide, and
cardiovascular diseases are responsible for most NCD fatalities - with an estimated 17.9 million
deaths each year. Low physical activity and increased sedentary behaviour are the primary
contributors to NCDs. Following a sedentary lifestyle not only increases the number of deaths
by millions each year, but it also increases the cost of healthcare by billions of Euros. Inactivity
and, specifically, sedentary behaviour cost the European Union healthcare system 80.4 billion
Euros each year. This economic cost burden is expected to increase in the future,—and it is
estimated to reach €125 billion in 2030 (Greier et al., 2021).

Sedentary behaviour is defined as "any waking behaviour characterised by an energy
expenditure <1.5 metabolic equivalents (METs), while in a sitting, reclining, or lying posture"
(Dempsey et al., 2020). It includes primarily desk-based work, driving a car and watching
television (Tremblay, 2017). A study by Kristiansen et al. (2019) revealed that sitting for more
than nine hours or more per day increases the hazard ratio of mortality and is linked with a
wide range of health concerns. Cardiovascular disease (CVD), cancer, and type 2 diabetes are
some of these concerns (Stephenson et al., 2021; Dempsey et al., 2020). To prevent the
development of health disease, it is recommended to avoid a sedentary lifestyle by increasing
one's physical activity level and by consuming a healthy diet (Tabish, 2017). Such changes, in
turn, are expected to positively affect health (Biddle et al., 2016; Blair & Morris, 2009; Miiller
et al., 2018). Despite efforts by the World Health Organization and the United Nations to raise
awareness about the benefits of physical activity and the need to avoid sedentary lifestyles, the
public has largely ignored these efforts (World Health Organization, 2014). The majority of
people do not adhere to healthy diet guidelines, ignore the importance of regular physical
activity, and are overly passive. These behaviours and the difficulty to adopt a healthier
lifestyle result in several consequences related to the individual's health, well-being, the health
care system and economy, as described above (Ding et al., 2016; Lim et al., 2012; Miiller et
al., 2018).

A solution to this problem can be found in mobile health applications. In 1999, the term

eHealth was first used to describe the use of information and telecommunication technologies
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aimed at improving healthcare efficiency, accessibility, and cost-effectiveness (Oh et al.,
2005). The use of mobile devices in healthcare has increased steadily over the last few years
(Schweitzer & Simon, 2021). This specific type of eHealth has been named mHealth. Based
on the definition provided by Akter et al. (2010), mHealth is defined as "a personalised and
interactive health service platform whose main objective is to provide ubiquitous and universal
access to medical advice and information to anyone using any mobile device". mHealth
applications are available not only for health prevention but also for the treatment and
monitoring of different diseases. Among the innovative new features in mobile technology are
"wearables", such as Smartglasses and Smartwatches, including the well-known Apple Watch,
Fitbit and Garmin Watch (Ometov et al., 2021). These digital health applications rely on self-
tracking functions and self-qualifications that record physiological and psychological data via
sensors, usually combined with personalised everyday information. Wearables and health apps
not only help individuals monitor their movements using GPS and accelerometer but also
measure their heart rate, physical activity, sleep and temperature since they are in direct contact
with their skin (Rawassizadeh, Price & Petre, 2014).

Next, smartwatches and fitness trackers can motivate people to take an active lifestyle
by encouraging a positive change in their behavior. Various fitness trackers include behavioural
change techniques (BCT), including goal-setting, self-monitoring, and feedback on behaviour,
proven to change and increase physical activity (Chia et al., 2019; O'Keeffe et al., 2020). An
example of a behavior change strategy is to use a stimulus such as vibrations or push
notifications to motivate the individual to become more physically active. An analysis in 2016
found significant behaviour changes when at least three BCT techniques were used
simultaneously during a goal-setting intervention (Chia et al., 2019; O'Keeffe et al., 2020).

Mobi Health News reported that by the end of 2021, more than 350,000 digital health
apps were on the market (Olsen, 2021). The IQVIA Institute for Human Data Science's 2021
trends report revealed that solely last year, more than 90,000 apps were released, with the main
focus on general wellness and fitness (Mobi Health News, 2021). MyFitnessPal, Nike+ Run
Club, and Fitbit are among the most popular mHealth apps. While the number of mHealth
applications on the market is on the rise, its potential impact on consumer behavior is also
becoming increasingly important. In the last years, these digital developments have launched
an intense and polarised debate about the positive and negative impact of mHealth apps on
consumers (Lupton, 2013; Whitson, 2013; Lupton 2014; Duus, 2015). Although the advantages
of mHealth applications look promising, there is still contradictory evidence on the benefits

and downsides of mHealth app usage on consumers. On the one hand, a number of studies on



adults have demonstrated that step counters and self-monitoring can lead to substantial
improvements in health. Among these are increased physical activity levels, weight loss,
reduction in fat percentage, and improvement in diabetes scores (Ganesan et al., 2016; Neil-
Sztramko et al., 2017; Skogstad et al., 2016). In addition to positively influencing users'
physical health, mHealth apps can also positively affect users' mental health. Greater need
satisfaction, greater self-determined forms of motivation, and less demotivation are one of the
psychological benefits. Further, positive mHealth experiences, as well as an increased level of
activity, have been shown to improve both anxiety and depressive symptoms (Herring et al.,
2011). Accordingly, it is argued that mHealth apps result in a reduced incidence of depression-
like symptoms (Mumba et al., 2011). Moreover, when users achieve daily targets and
expectations, mHealth apps have shown to induce positive emotions, including pride, self-
fulfillment, satisfaction, and happiness (Duus et al., 2017). This encourages users to continue
meeting their goals and promotes better physical and mental health.

However, there are also several disadvantages associated with mHealth apps. When
daily goals, expectations, and provided data do not meet users' expectations, mHealth apps also
evoke negative emotions such as: stress, anger, and frustration (Etkin, 2016). In accordance
with this, researchers claim that mHealth apps have detrimental motivational effects and that
short-term increases in motivation result from guilt, competition, and internal pressure (Kerner
& Goodyear, 2017). Moreover, it is argued that most mHealth users only engage with these
applications to avoid guilt and to gain social approval. The feeling of guilt associated with not
exercising or meeting the daily physical activity goals ultimately results in pressure. Further,
poor performance and getting reminded that one is not meeting their targets, results not only in
feeling guilt but also, creates feelings of being exposed which in turn leads to emotional distress
(Duus et al., 2017; Duus et al., 2018). According to participants of the study by Kerner and
Goodyer (2017), most of the days, they felt motivated to reach their 10.000 steps p/day, but at
the same time felt under pressure and stressed to do so.

It is therefore possible that positive and negative experiences with mHealth apps may
be present at the same time. These self-contradictory consequences are defined as paradoxes
(Quine 1966). Paradoxes were also found in a study by Blazevic and Klintwort (2018). Their
study revealed that the positive and negative influences of technology sometimes seem to
contradict each other and thus, result in a paradox such as motivating vs. demotivating. These
tensions, in turn, give rise to emotions such as stress and anxiety. To address the tension and
cope with the evoked negative emotions, such as stress, consumers react in a number of ways.

This can be in the form of avoiding or confronting the source of the tension (Mick & Fournier,



1998). Following, a negative, contradictory experience may lead to discontinuation of app
usage, resulting in the inability to achieve all the desired benefits.

It has already been mentioned that mHealth apps present a wide array of benefits,
offering great potential to counteract sedentary behaviors. However, for mHealth apps to
positively contribute to customer health, the effects of their use on consumer behavior, and in
particular their emotional impact, must still be considered and addressed. A more in-depth
analysis of mHealth users' experiences and emotional responses to paradoxical tensions may

rectify and diminish this problem.

1.2 Objective of the research
This Master Thesis focuses on users experiences with mHealth apps, with a particular emphasis
on paradoxes, emotions and coping strategies that might arise with these applications. As a
result, the overarching objective of this study is to answer the following research questions:
A) “What are the emotional consequences elicited by paradoxical tensions of using
mHealth applications?”
B) “How do users cope with these emotional consequences?”
To gain a deeper understanding of consumers' experiences and emotions with mobile health

apps, this study takes a qualitative approach.

1.3 Relevance

The accelerated growth of technology, specifically mHealth technologies and its impact
on billions of lives, makes this master thesis relevant for practice and theory. Despite the
popularity of mHealth applications, the emotional impact of these applications on consumers
has not been fully explored yet. It is important to emphasize that previous research has focused
primarily on paradoxical tensions rather than evaluating and exploring the emotions in this
context. This has resulted in a lack of understanding of how consumers feel, respond and react
to paradoxical tensions. Accordingly, the literature suggests that more research should be
conducted on emotional reactions and coping strategies affecting the user experience with
mHealth applications (Duus et al., 2017; Duus et al., 2018; Etkin, 2016). Furthermore, Blazevic
and Klintwort (2019) are the only researchers to have explored the paradoxical aspects of
consumers' mHealth experiences, which leads to a need to further exploration. Thus, the
absence of research on the experiences and emotional reactions associated with mHealth app

usage indicates a clear need for an academic contribution to the field of science.



These findings can provide several suggestions and impulses to managers, app
developers, and decision makers in the healthcare sector, which can be implemented for further
implications. As a result of the research conducted in this thesis, insights can be derived that
will help to provide a better understanding of the customer experience related to mobile health
apps. This valuable information can be used by the developers to make improvements to the
product and to the features so that customers continue to use the app in the long run and that
the mHealth app can continue to deliver its intended benefits to the individual.

Consequently, this master's thesis will contribute to understanding the influence of
mHealth applications on users' emotions as well as the paradoxes and coping strategies in this

domain.

1.4 Outline of the thesis

In the following chapter, the literature is reviewed, and the theoretical background will
be discussed, covering the key concepts and underlying theories used for this thesis. First, the
positive consequences of mHealth apps on physical and mental health are discussed. Following
the negative consequences are discussed with a particular emphasis on emotions. Then, the
framework ‘Technology of Paradoxes’ by Mick and Fournier (1998) is presented and
explained, in which paradoxes, emotional reactions and coping strategies concerning
technology are discussed. Further, the paradoxical tensions, the evoked emotions and coping
strategies in relation to mHealth apps are discussed. In the third chapter, the research
methodology is presented. This section will elaborate on and explain the chosen research
method, followed by the sample characteristics, the design, the data analysis process, and the
ethical considerations. Next, the results are analyzed and compared with findings from
academic literature. The findings are then incorporated into a broader context in the discussion
section. Finally, the key findings are presented in the conclusion and contributions, limitations

and recommendations for future research are presented based on this research.



2. Theoretical Background
2.1 Consequences of mHealth apps
The ever-increasing number of mHealth apps are focused on gathering and monitoring
individuals' health-related data to enhance global health. Through the dissemination, collection,
and analysis of health-related data, and the support of interventions, such apps can help shift
attitudes and behaviours. In several studies, the benefits and downsides of mHealth have been
emphasized (Liang et al., 2011; Rowland et al., 2020). In the following the positive and

negative consequences of mHealth applications will be discussed.

2.1.2 Positive consequences

The research on physical activity promotion via mobile devices has increased
significantly in recent years and revealed several behavioural benefits (Fujiki, 2010).
Buckingham et al. (2019) studied the effectiveness of mHealth applications in workplace
settings to reduce sedentary behaviour (SB) and promote physical activity (PA). According to
their research, wearable activity monitoring and text messaging interventions significantly
reduced employees' sitting time. In a study published by Gremaud et al. (2018), sedentary time
was reduced by 26.6 minutes for participants wearing a Fitbit activity monitor. Neil-Sztramko
et al. (2017) found a reduction of 405.5 minutes in both objective and self-reported sedentary
times after 12 weeks of using the smartwatch Fitbit Flex. Ganesan et al. (2016) reported a mean
reduction of 0.74 in self-reported daily sitting after using the smartphone app for 100 days. In
addition to reducing sedentary time, mHealth apps also have many other health benefits for
users. Among the positive health-related benefits of using mHealth applications are weight
loss, BMI reduction and reduced-fat percentage (Ganesan et al., 2016; Neil-Sztramko et al.,
2017). Moreover, it was found that the use of mHealth also resulted in reduced systolic blood
pressure, reduced resting pulse rate, reduced total and low-density lipoprotein (LDL)
cholesterol (Skogstad et al., 2016). Gilson et al. (2017) also found a positive effect on the Type
2 Diabetes Risk Score, improved diet and improved self-reported health or wellness. Moreover,
greater self-reported energy and emotional wellbeing, reduced sleep disturbance, and improved
self-efficacy for walking were reported (Neil-Sztramko et al., 2017) A further positive
experience resulting from the mHealth application is the feeling of getting stronger. Users who
check their analytics dashboard more frequently tend to have higher daily and weekly activity
levels. This, in turn, has positive outcomes on the users' behavioural change and achieving their

goals is also nearer (Duus & Cooray, 2015).



Besides the physical health benefits mHealth apps also have benefits on the mental
health of users, which positively consumers psychological state. It has been proven that
consumers experience various positive emotional effects, such as happiness, self-fulfillment
and satisfaction when using mHealth applications (Duus et al., 2018). The researchers Mumba
et al. (2021) found that participants who participated in more physical activity showed fewer
depression-like symptoms. The positive emotions emerging from mHealth applications and the
increase in activity lead to improvements in both anxiety and depressive symptomatology
(Brenes et al., 2007; Herring et al., 2012). In addition, research conducted by Duus and Cooray
(2015) also found that the usage of mHealth applications results in self-satisfaction. In this
study, the engaged users reported feeling happier, proud, and more energetic once they reached
their daily targets. This, in turn, resulted in a feeling of self-satisfaction. According to the
participants, self-satisfaction led to the feeling of being less pressured to maintain the
performance the next day.

The ability to engage in physical activities and self-monitoring is also reported to be an
indication for independence and self-worth (Chastin et al., 2014; Kanejima et al., 2019). As
part of their study, Chastin et al. (2014) examined the impact of self-monitoring on users. As a
result, they revealed that self-monitoring is found to increase motivation, which results in a
reduction in sedentary behavior. According to the participants in this study, using mHealth
applications and monitoring one's activity led to the feeling of self-care. As a result, the sense
of self-care and taking action to improve their well being positively influenced their motivation
and subsequently affected their use of mHealth apps. Research also indicates that when users
have positive experiences with mHealth apps, their motivation to continue using the app

increases (Chastin et al., 2014).

2.1.3 Negative consequences

Despite the variety of positive aspects of mHealth apps, users may also encounter
negative effects after using them for an extended period. However, these negative experiences
do not directly refer to physical health or behavioural consequences but rather to psychological
consequences. The use of mHealth applications is not detrimental to someone's physical health
but rather their mental health (Duus et al., 2018; Callow et al., 20202). mHealth users
experience negative emotions when they do not meet their target goals. Duus et al. (2018)
reported that participants in their study took breaks from using mHealth apps due to not
reaching the daily targets. The constant reminders that they were not getting close to their

targets resulted in guilt. The participants, thus, had the impression that they were not able to



change their behaviour, and this, in turn, discouraged them from continuing. Moreover, due to
the ability to monitor and measure one's activity level, it is possible to accurately identify traits,
habits, and behavioural patterns that did not fit into some participants' ideal conceptions. This
led participants to avoid using the apps and disregard them.

Ruckenstein (2014) argued that behaviour became salient through self-monitoring,
since formerly unknown behavioural aspects were transferred into comprehensible
information. In this regard, Wolf (2010b) mentioned that self-tracking tools can serve as a
mirror for the consumer and support improving the self through gaining awareness, discovery
and knowledge.

Furthermore, mHealth apps may create feelings of confrontation and explosion, leading
to a state of emotional distress. Several participants reported feeling exposed and confronted
with their perceived negative habits (e.g. eating excessively and not exercising enough). As a
result, they experienced some emotional distress (Duus et al., 2017; Duus et al., 2018).

An additional negative psychological consequence of mHealth applications is
“obsession”. In tracking and analyzing one's performance, it is possible to develop a
dependency on the provided data. This would result in users feeling compelled and obsessed
to always monitor their progress and thus, contributing to users feeling stressed. Moreover,
participants stated that this obsession contributed to both self-blame and an obligation to
improve the performance data, even if they did not feel motivated. Therefore, there might be a
feeling of force and being obligated to perform better even if they are not willing to do so.

It is also important to note that users may experience feelings of anger and pressure when they

do not achieve their targeted goals (Duus et al., 2018).

2.2 The Paradoxical Impact on Technology
2.2.1 The paradox concept

To understand how mHealth apps are perceived by users, this study will use Mick and
Fournier's (1998) concept of paradox and theoretical framework of Paradoxes of Technology.
The continuing discussions on the paradox concept in organizations keep arousing interest in
the field (Schad et al., 2016; Smith & Lewis, 2011). Despite the high relevance of the paradox
concept in many domains, there is still a lack in consumer behaviour literature (Mick and
Fournier, 1998; Schad et al., 2016). However, as the paradox concept is often used in
management and organization studies, numerous definitions are present (O'Driscoll, 2008;
Smith & Lewis, 2011). According to Bar-Hillel and Quine (1968), a paradox is a "statement
that appears self-contradictory". Mick and Fournier (1998) define the paradox concept as



opposite conditions that simultaneously exist. Vince and Broussine (1996) describe paradoxes
as tensions between clarity and uncertainty of human emotions. In turn, Schad et al. (2016)
state that paradoxes indicate constant contradictions between interdependent elements,
meaning that these seemingly distinct and oppositional elements are tied in a so-called "web of
eternal mutuality". The many definitions concerning the paradox concept have one thing in
common: it always refers to "opposite conditions that can simultaneously exist" (Fonner &
Roloff, 2012; Mick & Fournier, 1998).

Past studies on researching paradoxes have focused on both the collective approach
(Schad etal., 2016; O'Reilly & Tushman, 2013; Raisch et al., 2009) and the individual approach
(Schad et al., 2016). Whereas the collective approach studied how groups such as organizations
and teams experience challenges of paradoxes, the individual approach studies examined how
consumers encountered and responded to paradoxes on behavioural, cognitive and emotional
levels (Smith & Lewis, 2011; Mick & Fournier, 1998). As Mick and Fournier’s definition was
offered in the context of consumer behaviour research, and thus refers to the individual rather

than the collective approach, this research opts for their definition.

2.2.2 Paradoxes and Emotions

The first comprehensive conceptual framework on paradoxical tensions, consumer
behaviour, and coping strategies within the domain of technological products was developed
by Mick and Fournier (1998). Mick and Fournier (1998) applied the paradox concept to private
consumer settings and household technologies. Their study proposed a theory of paradoxes of
technology focused on consumer attitudes and behaviours after technology adoption. Mick and
Fournier's study in 1998 revealed that technology users experience eight paradoxical tensions
when  using technology: control/chaos, freedom/enslavement, new/obsolete,
competence/incompetence, efficiency/inetficiency, fulfils/creates needs, assimilation/isolation
and engaging/disengaging. The paradoxical tensions mentioned above-created feelings of
ambivalence and conflict, making users doubtful about their opinion of the technological
device. In the following paragraph each paradox will be elaborated on.

The first paradox control/chaos were among the most salient across the data sets of
Mick and Fournier (1998). According to this paradox, consumers evoke feelings of control
when their activities are dictated, and feelings of chaos when it interferes with their activities
leading to confusion. The second paradox is freedom/enslavement. In line with this, a feeling
of freedom is experienced when technology provides an independent and minimal amount of

restrictions. A feeling of enslavement, on the other hand, is experienced when technological
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dependence restricts activity. The new/obsolete paradox results from new knowledge and
innovations generated by science that constantly replaces existing knowledge. As a result of
continuous technological innovation, existing technologies become obsolete over time. The
fourth identified paradox is competence/incompetence. According to Mick and Fournier
(1998), competence occurs when consumers understand how a particular technology works
while incompetence occurs when they are unaware of how to use it. When a task can be
completed in less time and with less effort, technology can be considered efficient. Conversely,
when the same tasks require more time and effort, e.g. because of malfunctioning technology,
then it is considered inefficient. Fulfills/creates needs is a further paradox identified. According
to the informants, technology can fulfill some needs, yet it can also identify unrealised needs.
This paradox appeared to be subtle and was discussed in relation to the ownership and use of
computers. Several informants indicated that the computers they own meet various needs while
others felt that they need computers in order to fulfill their needs or acquire the necessary
knowledge to utilize them. Mick and Fournier (1998), also stated there is the possibility that
technology can cause human separation and/or human togetherness. By watching sports and
movies on television and communicating through telephones and computers, it facilitates
assimilation. Contrary to this, isolation occurs when consumers spend more time watching
television and playing video games than socializing. The last identified paradox by Mick and
Fournier (1998) is the paradox of engaging/disengaging. When technology facilitates the flow
of activities, it appears as engaging. In contrast, it becomes disengaging if it leads to disruption
and passive behavior.

The Technology of Paradoxes framework of Mick and Fournier (1998), was also
applied to other technologies. Jarvenpaa and Lang (2005) examine the paradoxical experiences
of different users when using mobile technologies. The authors also identified eight paradoxes
in mobile technology that significantly influence the behaviour of consumers and their
experiences. There were many parallels with the earlier findings of Mick and Fournier (1998).
Moreover, four more paradoxes were discovered; Planning/Improvisation, Public/Private,
llusion/Disillusion, and Independence/Dependence. A further analysis of paradoxical
experiences using mobile technology was conducted by Chae et al. (2010). As discovered by
Jarvenpaa & Lang (2005), paradoxes including Efficiency/Inefficiency, New/Obsolete, and
Empowerment/ Enslavement had also significant positive relationships with stress about
mobile technology in their study (Chae et al. (2010).

Mick and Fournier's (1998) research revealed that paradoxes create conflicts and

ambivalence in users, which in turn, elicit negative emotions such as anxiety and stress. In this

11



regard, users are impacted not only on a functional level, but also emotionally when confronted
with paradoxes as described earlier. In several cases, technology paradoxes have caused
emotional distress, with feelings ranging from envy to foolishness to caution and frustration to
fear and betrayal (Mick & Fournier, 1998). To cope with these conflicting paradoxes and

emotions consumers undertake coping strategies.

2.2.3 Coping strategies

To manage these tensions coping mechanisms are applied. Several studies have pointed
to coping strategies as a way to cope with paradoxical tensions and negative emotions (Mick
& Fournier, 1998; Jarvenpaa & Lang, 2005; Johnson et al., 2008). In general coping strategies
have been studied in literature extensively in relation to stress and other negative affective
states. There are many ways in which people cope with stress; some consumers may choose to
express their feelings in an outward manner, others may re-interpret the situation in a positive
light to make it seem less stressful, and so on (Duhachek, 2005). In psychological literature,
different categorisations of coping strategies have been proposed by several researchers
(Lazarus & Folkman, 1987; Duhachek, 2005). According to Lazarus and Folkman (1987),
there are two coping functions: problem-focused coping to deal with stressful, emotional
experiences and emotion-focused coping to deal with the emotions evoked by a stressful
situation by changing or regulating the emotions. Nambisan and Baron (2010) in turn, argue
that confrontative and avoidance coping strategies are the most commonly employed by
consumers to manage paradoxes. Several studies have pointed to coping strategies as a way to
cope with paradoxical tensions and negative emotions (Mick & Fournier, 1998; Jarvenpaa &
Lang, 2005; Johnson et al., 2008). Prior research suggested that technology paradoxes may
create emotions of conflict and ambivalence, triggering anxiety and stress, prompting coping
strategies (Bleuler, 1950). Coping involves regulating emotions to specific challenges with
cognitive and behavioural efforts that meet the demand beyond an individual's control (Bridges
et al., 2001). The typology of coping strategies proposed by Mick and Fournier (1998), will be
further discussed in the following paragraph and will be used to guide this research.

Mick and Fournier (1998) classified coping strategies as either avoidance or
confrontation and further subcategorized them as pre-acquisition or consumption stages (see
below: Figure 1). A confrontational coping strategy uses strategies to accept and deal with
technology, including accommodating, collaborating, and attempting to master the technology
(Mick & Fournier, 1998). Due to the paradoxes of technology, the purpose of confrontational

coping is to reduce tension and emotions (Yi & Baumgartner, 2014). Neglecting the
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technology, abandoning the technology, and distancing oneself from the technology are, in
turn, examples of avoidance coping strategies (Mick & Fournier, 1998; Nambisan & Baron,
2006; Jarvenpaa & Lang, 2005). According to Jarvenpaa and Lang (2005), whenever
technology is highly demanding or confusing, avoidance coping strategies are more likely to
be employed. Mick and Fourniers (1998) subcategorized pre-acquisition avoidance strategies,
comprising three pre-acquisition practices: ignore, refuse, and delay. They represent a
refinement of the more general notion of technology rejection associated with the diffusion of
innovations paradigm (Rogers, 1995). On the other hand, the pre-acquisition confrontative
strategy includes four sublevels: pretesting, buying heuristics, extended decision-making, and
extended warranty/maintenance contract. These confrontative strategies reinterpret some
conventional notions related to consumer behaviour that have a more profound and more
complex role in everyday life. The third coping strategy is called: the consumption avoidance
strategy. It comprises three behaviours: neglect (demonstrating temporary indifference to the
technological possession), abandonment (i.e. declining to use the technological possession) and
distance (i.e. developing a policy regarding the use and timing of the technological possession).
Confrontation strategies include the following: accommodation (modifying tendencies,
preferences, routines in response to perceived needs, abilities or limitations of a technological
possession), partnering (establishing a close, committed relationship of heartfelt attachment
with a technological possession), and mastering (dominating the technological possession by
gaining a comprehensive understanding of its operation, strengths, and weaknesses) (Mick &

Fournier, 1998).

BEHAVIORAL COFPING STRATEGIES FOR MAMNAGING TECHNOLOGY PARADOXES AND THEIR EMOTIONAL EFFECTS

Coping strategies

Emotional effects

Pre-acquisition avoidance strategies:
Ignore

Rafusa
Dl
Pre-acquisition confrontative strategies:
Pratest
Buying heuristics
Extended decision making
Extended warranty/maintanance contract
Consumption aveidance strategies:
Maglect
Abandonmant
Distancing
Consumption confrontative strategies:
Accommodation
Partnaring

Mastering

Avoiding information about the characteristics or availability of certain technological
products

Declining the opportunity to own a specific technaological product

Postponing but eventually owning a specific technological product

(1) Using someone else's technaological product tempararily or (2) purchasing a
technological product but not assuming definitive ownership until the retum policy or
warranty expires

(1) The |atest, cutting-edge modal; (2) a basic, less sophisticated model; (3] an axpansive
model; (4) a familiar, widely known brand; and (5) a reliable brand

Taking stock of one's neads, searching diligently for detailed product/brand information,
and then purchasing the most appropriate alternative in a careful, calculating manner

(1) Buying additional insurance at the time of product purchase to cover service and
repairs or (2} buying an ongoing contract for periodic preventive maintenance and
ameargency repairs

Shawing tamperary indifferenca toward a technalogical possession

(1) Declining or discontinuing tha use of a technological possassion or (2) leaving a
technological possession unrepaired if it has malfunctioned

(1) Developing restrictive rulas for when or how a technological possession will or will
not be used or (2) physically placing a technological possession in an uncbservable or
remote site

GChanging tendencies, preferences, routines, etc., according to the perceived
requirernents, abilities, or inabilities of a technological possassion

Establishing with a technological possession a closa, committad ralationship of heartfalt
attachment

Dominating a technological possession by thoroughly learning its operations, strengths,
and weaknessas

Figure 1: Behavioural coping strategies for managing technology paradoxes and their emotional effects (Mick &
Fournier, 1998).
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This Master thesis is concerned with the paradoxical tensions that appear with the use
of smart devices, namely mHealth apps. Consequently, it focuses on the paradoxes of
technology (Mick & Fournier, 1998). Worth mentioning is that Mick & Fournier (1998),
mainly focus on pre-acquisition strategies. This Master thesis in turn, will elaborate more on

the post acquisition strategies.

2.3 The Paradoxical Impact on mHealth apps
2.3.1 Paradoxes and Emotions

The emotional impact and consequences of mHealth applications on consumers, in
terms of paradoxes and coping strategies, were mainly found by Blazevic & Klintwort (2019).
According to Blazevic and Klintwort's study (2019), five paradoxes were most prevalent
among the respondents: integration/disintegration, self-control/ external control,
confirmation/disconfirmation, individual/community, and motivating/demotivating. In the first
paradox, integration/ disintegration, individuals are concerned with the ease they have adopted
the mHealth app into their lives (Mick & Fournier, 1998; Blazevic & Klintwort, 2019).
Disintegration refers to a mHealth app that has not been adopted or is not adopted at all, as
opposed to integration, which means that the app has been adopted easily. When a mHealth
app is not easily adapted into one's everyday life, it is more likely that the individual will
abandon the app.

Further, the paradox of self-control versus external control examines the extent to
which users are in control of themselves as they use a mHealth app and to what extent the app
is controlling their life. When one receives push notifications from an app, one may experience
a greater sense of external control (Bidargaddi et al., 2018). As a result, people may feel that
the mHealth app is too controlling, which may cause them to stop using it.

Thirdly, Blazevic and Klintwort (2019) identified the paradox of
confirmation/disconfirmation in the mHealth domain. The paradox is whether the mHealth app
confirms our assumptions or shows something different than what we expected, whether in a
good or a bad way. It is more likely that one will keep using an app when one is satisfied with
the results that it displays. In contrast, a person may be more likely to stop using a mHealth
app if it consistently gives negative results that they were not expecting. Sharing one's
achievements through the mHealth app with family or friends or sharing them on social media
vs keeping them to oneself is the fourth paradox of individual vs community. A positive feeling
may result from sharing one's results (Blazevic & Klintwort, 2019). Getting compliments may

be a positive side effect of sharing one's results. Nevertheless, it may also lead to negative
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feelings, such as feeling rivalry with one's friends or family (Mick & Fournier, 1998; Jarvenpaa
& Lang, 2005).

Finally, the paradox motivating/demotivating has been identified (Blazevic &
Klintwort, 2019). Motivating the individual to use a mHealth app refers to how a mHealth app
motivates one to continue using it. This may occur when the app reports either a negative or
positive result. One may be motivated to achieve a positive outcome when a negative result is
displayed. In contrast, when a positive result is presented in the mHealth app, one may be
inclined to keep going since it was a successful day. On the other hand, a demotivating aspect
may cause someone to stop using a mHealth app (Jarvenpaa & Lang, 2005), especially when

users are more demotivated than motivated by a mHealth app.

2.3.2 Coping strategies

As mentioned above, Blazevic and Klintwort (2019) also discovered how mHealth
users managed the paradoxes and tensions with coping strategies. They identified five coping
strategies: discontinuing, adjusting, assuming responsibility, emotionally distancing and
ignoring.

The coping strategy ‘discontinuing’” was the most applied one in their research and
referred to respondents terminating the use of their apps or turning off all the functions that
elicited negative emotions. Thus, when users experience compulsive behaviour, they tend to
delete their apps or temporarily remove them from their devices. The frequent reminders and
notifications often can annoy, pressure and stress the users. The users manage these feelings
by distancing themselves from these apps.

The second coping strategy is adjusting. This means that users cope with adjusting and
adapting their behaviours, mindsets or habits to the requirements of the app to relieve
themselves of tensions. Consequently, they revealed trying to be more conscious about
themselves, adjusted their eating behaviour and modified their sleeping patterns.

On the other hand, assuming responsibility was a means of coping with
individual/community paradoxes or privacy concerns. Participants believe that the increased
delegation of responsibility to mHealth applications is the cause of users no longer listening to
themselves. In addition, respondents indicated that they sought to retain control over the app
by refusing to allow it to take responsibility for their behaviour improvement or other
accomplishments.

The fourth coping strategy observed is emotionally distancing. This means that users

are reluctant to allow the app to get too close to them. As a result, they keep a distance from
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the app. The last coping method mentioned was ignoring. The research finding indicated that
ignoring is a coping strategy with multiple aspects.

Overall, respondents appear to be avoiding receiving information from the app or the
app itself. This coping strategy includes denying, or denying aspects and attributes that have
the potential to negatively affect the user, such as the seriousness of data privacy issues and
the possible consequences arising from them. A second aspect of this coping strategy is doubt,
which is particularly salient when viewed in relation to the paradox of

confirmation/disconfirmation.
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3. Methodology

3.1 Research Methods

The objective of this research is to answer the research questions, which were introduced
in the beginning:

A) "What are the emotional consequences elicited by paradoxical tensions of using

mHealth applications?" and

B) "How do users cope with these emotional consequences?"
The first research question examines the paradoxical tensions and emotional reactions that arise
from the use of mobile health applications. More specifically, it aims to investigate how the
paradoxical tensions and the negative feelings evoked by mHealth apps affect consumers. In
this regard, it is important to examine how consumers perceive tensions and how these tensions
influence them. Prior research has shown that digital technology evokes paradoxical tensions
and emotions in users (Mick & Fournier, 1998; Jarvenpaa & Lang, 2005; Chae et al., 2010).
Consequently, the objective of this study is to apply the framework of 'technology paradoxes'
developed by Mick and Fournier (1998) to the domain of mobile health applications. The
second research question aims to explore the coping strategies that arise in response to
emotions. Thus, the goal is to investigate consumer behaviour regarding mHealth apps in light
of coping strategies.

To explore and achieve a deeper understanding of social phenomena to understand the
experiences, perceptions, and behaviours of those studied, a qualitative research method is
adequate for this research (Agius, 2013; Dresing et al., 2013). As quantitative research is a
means for testing objective theories by examining the relationship among variables, qualitative
research is better suited for this study (Creswell, 2018). Furthermore, the lack of available
literature on this topic (Blazevic & Klintwort, 2019) makes qualitative research an ideal choice
as an explorative methodology (Gill et al., 2008; Hammersley, 2003). According to Myers
(2013), the qualitative research method is appropriate for understanding and explaining social
phenomena in a real-life context. Thus, qualitative research can provide more insight into how
users interact with mHealth apps and the emotions they encounter during the process (Boyce
& Neale, 2006). Consequently, this research method is the most suitable one for this thesis.

Additionally, this research follows abductive reasoning. As defined by Eriksson &
Linstrom (1997), abductive reasoning refers to the process of forming plausible explanations
by identifying underlying patterns. Furthermore, Zelechowska et al. (2020) define abductive
reasoning as a form of intricate reasoning meant to explain unexpected or vague phenomena or

to fill in the gaps in our knowledge. According to Reichertz (2013), abduction can be defined
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as the process of determining expectations for conclusions based upon some knowledge or idea
regarding the theme while maintaining agility for new results or concepts to emerge.
Accordingly, abductive reasoning is well suited for inferring new ideas or extending existing
ones. Since the starting point of this Master Thesis is the framework of Mick and Fournier
(1998), it may provide some preliminary ideas regarding the topic and suggestions about topics
that may arise during the interview process (Myers, 2013). In light of this, abductive reasoning
is an appropriate approach for gaining insights into the experiences, emotions and coping
strategies of mHealth users.

The data is collected through semi-structured interviews to comprehensively
understand mHealth users' experiences. Semi-structured interviews are often conducted with
one respondent at a time, and employ closed and open-ended questions, often followed by
follow-up why- and how-questions (Adams, 2015). Following the preformulated questions and
the new questions that might emerge during the interview will aid in receiving crucial insights
that arise during the conversation. While the preformulated questions will aid in having focus
(Myers, 2013). Consequently, with this approach, a dialogue can meander around the topics on
the agenda and may delve into unforeseen topics in the domain of mHealth and thus contribute
to novel insights and theories (Adams, 2015; Timmermanns & Tavory, 2012). Lastly,
considering the qualitative nature of the research, data collection and data analysis are

performed simultaneously, making the process iterative.

3.2 Sample characteristics

In order to provide answers to the research questions, students and employees with low
physical activity levels and thus a less active lifestyle were interviewed. Based on the aspect
of whether respondents used mHealth applications, the respondents were selected.
Accordingly, this research aimed not to find respondents with a lot of expert knowledge but
rather to find respondents who currently use the apps in their daily lives and possess some basic
understanding of them. As a result, the sample for this study consisted of eleven active mobile
health users who sought to improve their physical activity levels, ranging from increasing their
daily steps to increasing the distances run. Moreover, the convenience sample criterion and
snowball sampling procedure was used for selecting the respondents, meaning that the
respondents were selected from the researcher's network. Herewith, respondents of this
research further recommended mHealth users, which are suitable for this research.

Due to the purpose of this study, which aims to understand the experiences, emotions,

and coping strategies of mHealth app users, analyzing information power, which refers to the
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emotional responses and consequences, is more valuable than determining the sample size
(Malterud, Siersma, Guassora, 2016). According to Deterding and Waters (2018), the sample
size should target saturation in qualitative research. This refers to the point at which no new
information is acquired in data collection (Boddy, 2016, Deterding & Walters, 2018).
According to Boddy (2016), a sample size of twelve is the most appropriate when considering
the time it takes to plan, conduct, transcribe, and analyze the interviews. Despite twelve
interviews being conducted in this study, one had to be excluded due to its answers not aligning
with the study's objectives.

Consequently, the user was unsuitable for this thesis due to a mutual misunderstanding.
In order to achieve a homogeneous population, the interview was disregarded since it was too
different from the other interviews. This resulted in a sample size of three men and eight women
ranging from 22 to 33 years of age. The respondents came from various countries, including
six from Germany, one from Belgium, one from the Netherlands, one from Luxembourg, one

from Greece, and one from Turkey.

3.3 Research design

This study consists of a sample of ten current and one former user of mHealth
applications. Thus, all the participants have either used mHealth apps or had experiences with
them. Nevertheless, as the term mHealth has multiple definitions, the concept of mHealth apps
may not be construed in the same way by all respondents. The concept of mHealth apps is
therefore explained in advance of conducting the interviews so that there is a common
understanding of the topic. In addition to explaining the definition, the respondents were
informed about the objective of this research. To obtain honest answers and allow respondents
to open up during the interview, it is stressed to the respondents that anonymity is guaranteed
and that the responses are only intended for research purposes (Myers, 2013). Moreover, the
interviewer requested permission to record the interview. As a follow-up to the introduction of
the topic and the expression of consent by respondents, it was asked if there were any questions
regarding the interview process or the topic that needed to be addressed (Solarino & Aguinus,
2021).

Once all questions had been answered, semi-structured interviews were conducted. The
interview guide is developed using the theoretical framework provided by Mick and Fournier
(1998) as well as the findings presented by Blazevic and Klintwort (2019) and contain
questions related to mHealth users' experiences, emotions and coping strategies. There are

primarily four sections in the questionnaire. Before starting with the initial questions regarding
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users experiences with mHealth apps, demographic information about the respondents is
collected. Next, the first set of questions focuses on the respondents' usage patterns and
frequency. This section consists of questions about the respondent's experiences and feelings
concerning mHealth apps. Therefore, this section is divided into two subsections. The
respondents are first asked about their positive experiences, followed by questions regarding
their negative experiences. In the following section, questions are asked regarding the
respondents' strategies for coping with these feelings and emotions. In the fourth section,
participants are asked about their overall experiences with mHealth applications from the
beginning to the present and whether they intend to continue using them.

In this study, an English interview guide is provided. Although all respondents were
not native English speakers, the interviews were conducted in English, as respondents came
from various countries, and English seemed to be the most appropriate language, in which the
respondents were also comfortable.

As requested by the respondents, semi-structured interviews were conducted online
using the technology communication software, Zoom. As most of the respondents were
geographically dispersed, online interviews were seen as the most convenient and preferred
method. Interviews conducted online as well as interviews conducted in person have both their
advantages and disadvantages.To begin with, online interviews are beneficial for several
practical and logistical reasons. Adopting this approach reduces the geographical constraints
associated with face-to-face interviews and geographically dispersed participants can be
reached, as in this study. Also, video interviews are more flexible in scheduling and provide
participants with more options to accommodate their busy schedules at work and home. In
addition, the participants are more relaxed as they are interviewed in a familiar and comfortable
environment (Irani, 2018). The disadvantage of this approach is that it limits the researcher's
ability to assess the participant's environment, which can provide the researcher with valuable
contextual information when conducting the data analysis. In addition, researchers cannot
observe an individual's body language and nonverbal communication in full since they often
view the participant from the waist up, which is not the case when a face-to-face interview is

conducted (Irani, 2018).

3.4 Data analysis
Recordings of the semi-structured interviews are made with the respondents' consent to
remain close to reality when analysing the data. The recorded audios were firstly transribed.

As a part of ensuring easy readability, any empty words and nonverbal sounds were eliminated
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from the transcript if the key message of the respondents was not anticipated to change (Oliver,
Serovich, & Mason, 2005). Besides the recordings, notes were taken based on the respondent's
responses and the way they behaved during the interview. Next, an analysis of the data was
carried out after the transcription has been completed and the notes have been included. This
was accomplished in abductive reasoning and through content analysis. While following an
abductive approach, the categories are gathered from previous literature and the present
research data. Content analysis, in turn, is a research method that relates data to context based
on validated and reproducible inferences (Krippendorft, 2018). Accordingly, before using the
content analysis technique for the interviews, a context mapping procedure has been carried
out. Using this method, underlying structures in data were identified (Visser et al., 2005).
Following, the data generated from the interviews and the made notes were examined as first
to better understand the material. Then the data was analysed for structure and then grouped
into categories based on overarching themes (Krippendorff, 2018). These categories were

coded and structured through content mapping (Myers, 2013).

3.5 Research Ethics and Limitations

This research was conducted in accordance with several ethical considerations. In
addition to informing the respondents about how the data is collected, the interviewee also
informs them about how the data will be used. After obtaining permission from the
interviewees, the interviewer records the interview, ensuring the anonymity of all parties
involved. In order to maintain anonymity, respondents are referred to by numbers instead of
their full names, such as Respondent 1. Furthermore, all the respondents in this study
participated voluntarily and were free to withdraw from the study at any time. Furthermore,
interviewees were free to ask any questions they desired concerning the study at any time. In
the context of transparency, the research goal was not only stated at the beginning of the
interview but was also announced from the beginning of contact with the respondent. Worth
mentioning is also that the researcher and supervisor sign a Research Integrity Form. This form
acknowledges that the researcher is responsible for providing original work, providing
appropriate information, requesting and informing participants, and maintaining

confidentiality.
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4. Research Results
4.1 Introduction

This section presents the results of the analysis of the interview transcripts. The study
examined which paradoxical feelings mHealth users experienced, what emotional reactions
these have evoked and how users dealt with upcoming conflicts through the process. In light
of this, it became apparent how the usage behaviour of mHealth apps developed over time and
users' reactions changed with various stages of adoption.

To begin with, respondents explained their motivations and reasons for using their
preferred apps (see Table 1). Then, paradoxes were examined to understand how users feel and
behave when encountering several contradictory feelings while using mHealth apps. These
opposing feelings have resulted in the identification of five substantial paradoxes, as indicated
in Table 2. The paradoxes, in turn, evoke both positive and negative emotional reactions in the
users, affecting them from various perspectives. This study revealed a total of seven emotions.
Table 2 contain both positive and negative emotions. Lastly, it was examined how users cope
with paradoxical tensions and evoked emotional reactions. As a result of this research, five
coping strategies have been identified (see Table 3). The analysis of the collected data revealed
that some paradoxes were prominently depicted and were acknowledged to varying degrees by
users. Furthermore, certain paradoxes seemed to elicit more negative reactions than others.
Also, some of these varied according to the type of mHealth app. Many paradoxes could be
clearly distinguished from one another, but many also displayed overlaps and were closely
linked to one another and the emerging tensions.

Looking closer at the types of mHealth apps used, most respondents indicated they used
mostly the Apple Health app, which was pre-installed on their phones. As well as the Runtastic
app from Nike, the Phoenix app, and Smartwatches such as the Apple Watch, Fitbit, and
Garmin were used to track the participants' activity. A third category consisted of apps for
calorie counting and nutrition assessment, such as MyFitnessPal. Trackers for sleep and
breathing were also utilized. The process will be described in detail in the following section.
In addition, this chapter discusses the prospective risk and rewards of mHealth apps as stated

by the respondents.
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4.2 Initial motivation

A description of the initial motivations for users to use mHealth apps can be found in
Table 1. The mHealth apps were mainly used to serve as a guiding tool for setting and
improving personal goals but also to track and monitor one's health, general well-being and
athletic performance. Furthermore, receiving quantifiable information on performances, such
as time and step tracking, was a further motivation to start using mHealth apps. The motivation
for using mHealth apps was also driven by curiosity, alongside the desire for guidance and
receiving insights. In some cases, it was after receiving a smartwatch as a gift, while in others,

it was after their friends' positive experiences that persuaded them to get started using them.

4.2.1 Seeking guidance

According to the data collected, ten respondents started using mHealth apps to seek
guidance on their fitness and health journeys. As per this study, seeking guidance is defined as
setting goals and wanting to be guided in achieving those goals, receiving advice and being
encouraged to become more active as a result. Weight loss, improved running performance,
and tracking of daily activities were some of the goals mentioned by the respondents.

“The main reason why I bought my fitness watch is to track my steps and calories and

with that hopefully to lose weight.” (R6, 25, female)

A further facet of seeking guidance with the use of mHealth applications was the ability to
track individual performance and understand how improvement can be achieved:
"[ think if you are a beginner and you don't know how long you run or how fast you're

running, then it's super nice to have a check and have a track on your run." (R4, 26, female)

4.2.2 Receiving insights

Another reason why respondents began using mHealth apps was to receive insights and
gain access to factual information. Based on the collected data, it was revealed that respondents'
awareness of the positive effects of increased physical activity on both their physical and
mental health provided them with a motivation to begin using mHealth apps and gauge their
actual state:

“I know it's good for my health, it's good for my body, and it's also good for my mind” (R7,
24, female)
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Similarly another respondent stated:
“So I know it's good for my brain, body and I know it's good for my mental health.” (RS, 22,
female)

Furthermore, receiving insights for some respondents also indicated the desire to discover and
understand their habits with the use of these apps, followed by an attempt to overcome and
improve them:
“Before using the app, I wouldn't be able to notice if I had done less. But now, with the help
of the app I literally know how many hours of sleep and how many steps I make, how many

calories I burn, my heart rate and everything. ”(R1, 26, male)

As a result, respondents expressed a desire to adopt healthier lifestyles by receiving insights
about their activities and performance levels:
“It's mainly because of health related reasons. At the moment I am trying to opt for a
healthier lifestyle. This is actually the main reason why I am using my watch to track my

steps.” (R6, 25, female).

In addition, users were impressed with the app's ability to depict the user's behavior with factual
information. Respondent 1 (26, male) mentioned that the application helped him become more
aware of his poor physical activity and sleeping habits, and thus encouraged him to improve
them.
“I:  Have you observed any changes in your life by using this app?
RI1 (27, male): Yeah, definitely. Because I walk a lot more nowadays. So in some ways it did
help me. Going out basically has changed the way I look at life. Now I tend to wake up
earlier and do all my work in the morning and then in the evening I tend to do things that |

like and walking is part of it now. So I enjoy walks and it also clears my mind.”

4.2.3 Curiosity

Curiousity is the last motive pertaining to the initial motivation of mHealth users. For some,
curiosity arose after receiving a smartwatch as a gift, which then led to excitement to explore
the features and experience the app. In contrast, for others, curiosity was elicited by positive
experiences shared by friends and family. The positive opinions about mHealth apps inspired

users to start using them.
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“You know, like in the beginning, I was like, just curious. Okay, what is possible to track?
And I was, like, playing around with the functions of the watch, and it was cool to see. Okay,

you know, like, I'm running faster and my heart rate is going up.” (R2, 33, male)

Concept Definition Quote

Seeking guidance mHealth users perceive the app as a | I'm doing an office job, so I'm sitting
helping tool to achieve their a lot and I do want to see how many
personal goals. steps I'm taking. (R7, 24, female).

Receiving insights mHealth users appreciate receiving | [ mainly used it for time tracking
information regarding their purposes, so to see mainly the
physical health and performance. improvement because I was using it

for running. (R5, 24, female).

Curiosity mHealth users are curious about the | At the beginning it was a Christmas
features and functions the app present for me. Then I thought it was
provides. nice and I used it for a couple of

days then I was kind of interested
and now [ use it every day.
(R10, 27, female)

Table 1: Initial motivation

4.3 Paradoxes

As stated by the respondents, mHealth apps have both positive and negative aspects.
However, it is important to note that sometimes positive and negative experiences can occur
simultaneously, resulting in paradoxical tensions. In turn, these paradoxes evoke various
emotional reactions within the users. This study identified a total of five paradoxes. A detailed
description of the most critical paradoxes, their associated emotions, and their definitions can
be found in Table 2. In the following, the paradoxes and the respective emotions of the users,

both positive and negative, will be explained in detail.

4.3.1 Motivating vs. Demotivating
Motivating

Among respondents, the paradox of motivating versus demotivating was the most
salient. Motivation in this study refers to how mHealth apps motivate users and how they
stimulate physical activity, while demotivation refers to how the app causes users to become
passive and demotivated. On the one hand, users often found the received insights of their

performance and progress to be both motivating and helpful:
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"The knowledge and the security that the watch gives me and also the insights motivate me to

go out and get my steps in." (R1, 26, male)

"[ think the positive thing really is that you can see what you are doing, like the data does not
lie. You see how long you did something, what was your heart rate, what was your pace etc.,
so it's a positive thing and you can really see what is happening and that's really motivating."”

(R2, 33, male)

Furthermore, users found that the graphical summaries of their fitness activity and progress
provided by their app were particularly helpful because they allowed them to uncover their
habits. As a result, users became more active and changed bad habits into positive ones, which
in turn encouraged them to become more active.

“I've been less lazier since I've been walking more.” (R1, 26, male)

Aside from that, respondents reported that mHealth apps motivated them especially when they
saw positive results. Reaching their daily goals and seeing improvements in their performances
motivated users to continue using the app and increased their motivation for the next day to
keep on performing well.

“When I was doing good on my runs, then I was more motivated to go on more runs.” (R4,

26, female)

“[ feel motivated for the next time.” (R3, 23, male)

According to the respondents, the motivational aspect caused positive emotions such as
happiness and joy.
“I do realize that I'm happy if I'm meeting my goals, and I do realize all the effects an app
can have on you, especially of the push notifications, which I think are quite interesting.”
(R7, 24, female)
Similarly another respondent stated:
“I would say that it can motivate you to go out for a run which is then cool because you

would feel joy, and you would be happy and satisfied.” (RS, 25, female)

A further statement was: “So somehow [ feel happy because I achieved what I wanted.”

(R10, 27, female)
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The reasons for this emotional reaction were mostly explained by the achievement of the daily
goals:

“I guess it’s like the satisfaction you get from reaching the goals.” (R7, 24, female)

Most respondents indicated that the motivation for using their apps came from the positive
results they observed. Nevertheless, the study also revealed that not all of the participants felt
happy simply because they had achieved their goals. Instead, they just feel happy because they
have moved and gone out.
“So I think I enjoy the process of the running, you know, not achieving the goal but the
process.” (R4, 26, female)

Demotivating

On the contrary, respondents also emphasized the second paradoxical aspect,
‘demotivating’. Several users revealed that their initial motivation disappeared throughout the
course of their app usage. For the majority, the reason for this was not being able to reach their
goal and the push notifications they received from their respective apps. Accordingly, several
respondents revealed that the demotivating aspect created feelings of stress and guilt.
“Stress and I also feel guilty. For example if I see a push notification on my phone and it says

you sat a lot today and you should walk more, I feel guilty.” (R3, 24, male)

“Yes in the beginning it was actually quite funny and motivating but after a while it started to

stress me out a lot.” (R6, 25, female)

In addition to that, respondents mentioned that once they were not able to reach their goals they
not only felt stressed but also anxious. In this case, not being able to reach 10.000 steps was
the main reason causing these emotions.

(...) causing more stress and inner anxiety in me; it’s the feeling that I get, when I cannot

reach my steps.” (R6, 25, female)
Whereas another reason causing the emotion of fear is to fold back to old patterns, because of

not being active for several days, which respondents aimed to avoid.

“I do get stressed and anxious when I see habits showing up again.”(R1, 26, male)
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Also, users who were already experiencing stress due to external factors such as exams, work,
etc., found the app to be ‘extra stressing and pressuring’ when they still had to complete their
workouts or steps they targeted.

“Sometimes it does stress you a little more and then it adds up because it is already a
stressful time and you shouldn't think about this stuff during exam periods or as I said before,

maybe you should, so it's kind of like a paradox.” (R1, 27, male)

Worth mentioning is also that the changing motivations not only appeared after a period of

time but also throughout the day:

"So during the day I look at the app demotivated because I see I'm not reaching my goals, but
then during the day I somehow meet them again and it's the same day and at night I look at it

and I realize, yeah, i made it. So it can happen both during the same day." (R7, 23, female)

Another negative aspect mentioned most often, and in specific by eight respondents, were push

notifications, which had a detrimental impact on the motivation, wellbeing, and mental health

of users after a while. One respondent stated:

"[ started receiving all these pushing notifications so then my experience went from a positive
or let's say, a satisfied experience towards a negative experience; towards an experience of,

like, disinterest and stop of usage.” (R5, 25, female)

Another respondent revealed that the push notifications on running apps were annoying and

not desirable, which then resulted in an unenjoyable and pressuring experience.

“When I have my phone with me on a run, I check it like every 10 minutes or every five or 6
minutes because I get the notification: oh, you're now at two kilometers, now three, four
kilometers etc. and it says how fast you're running on average, so even if you do not check
your phone, you hear it, and it's really annoying because you can not enjoy the actual run

and being outside.” (R4, 26, female).
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4.3.2 Dependence vs. Independence

A further paradox which often appeared during the research is
dependence/independence. According to this study, the concept of dependence refers to users'
concerns regarding becoming too dependent on the app and, as a result, placing too much
emphasis on its numbers. On the other hand, independence refers to the positive feeling users

experience when they do not take the insights and information too seriously.

Dependence
The first aspect of the paradox ‘dependence’ entails the respondents' fear and concern
of becoming dependent on the app. As a result, some statements were made concerning the
app's use as being dangerous and even toxic for a person's health.
“I had a toxic relationship in that time where I was like, oh, I don't want to have my
phone with me because I want to go for a walk without the phone but then I was like, the walk

is not as useful, you know, because it's not tracked.” (R4, 26, female)

The feeling of being dependent on the quantified information of the app, and in general, on the
apps, strongly influenced the respondents' feelings and their behaviour of app usage. One
respondent had a strong opinion towards this and said.

“I’m disgusted that I am still dependent on seeing the numbers on the app.” (R4, 26, female)

“I enjoyed the run, but I think sometimes I enjoy it more when I see the numbers and I don't
want to experience this, I want to be completely independent. My enjoyment or happiness

level should be completely independent from the app.” (R4, 26, female)

Following, several negative emotions were reported by users who felt dependent on the
application and too attached to it, including fear and anxiety. Hereby, users described a general
and potential risk for users to develop unhealthy behaviours due to using mHealth apps. A
considerable amount of respondents also mentioned that mHealth apps should set an age limit,
as they were concerned about younger individuals, who may misinterpret the information and
insights provided by these apps and defined these as dangerous.

“And I think for that reason there needs to be age limits as in PlayStation games. So maybe

some young people cannot identify this line between their virtual life and real life.” (R3, 23,

male)
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With regard to the age limit respondents also revealed that they were concerned about the
negative effects that mHealth apps can have on their mental health, especially for young

individuals who are still ‘naive’.

“It is sad, you know, if there are some young girls who are still triggered by the app or feel
frustrated because they do not meet their goals or they compare themselves with friends and
other people. It's kind of sad to see that this kind of health app can influence your mental
health in a negative way. Especially if you're young and naive, as I was, you know, when [

downloaded the app.” (R4, 26, female)

In conclusion, some respondents found it easier to accept the provided information and insights
just as facts than others, as not everyone can view them as facts without becoming emotionally
attached to them. Nevertheless, there were a few respondents who achieved this goal.

“I see it like it's facts, it's not emotional because it's just a number. In my head I'm like, it's

Jjust a fact. It's nothing emotional.” (RS, 22 female)

Independence

Another aspect of the paradox is independence, which most respondents mentioned
frequently. This research has identified independence as a positive effect, defined in the context
of being able to change behaviour without needing much support from the app in the long run.
Several respondents noted that, especially during the later phases of using mHealth apps, they
had already mastered the data and information the apps provided. In particular, respondents
who used mHealth apps for running and tracking purposes reported that they had already
acquired an understanding of their speed, the number of calories they were burning, and their
heart rate. After several months of using their app consistently, they got to the point where they
no longer needed to carry their watches or phones with them whenever they were exercising.

“This was actually the reason why I said, okay, I use it for some time, but not like

every time I run.”” (R2, 33, Male)

Accordingly, a number of respondents noted that they were not using these apps as frequently
as they were at the beginning. This is not due to negative experiences with the application but
rather due to the fact that they were already familiar with what they were doing and no longer
required it as a guide. Being independent of mHealth apps brought with it a feeling of

satisfaction and happiness.
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4.3.3 Achievement vs. Failure
Achievement

The third paradox, often experienced by users, was achievement/ failure. The results of
this study revealed that several respondents used mHealth apps to confirm their expectations
and achievements about their performances, such as the distance they walked or ran and how
many calories they burned, and also to confirm behavioural changes. In regard to this, users
mentioned that once they achieved their targeted goals and the app confirmed it, they felt proud
and satisfied with themselves.

“Every time I have a good run and I see it on the screen, I love the run; It is actually being

proud.” (R4, 26, female)

“I felt satisfied.” (M6, 26, female)

Getting active is not the key to user satisfaction but rather the fact that the app confirms the
users’ expectations. Some respondents even describe this process as ticking a box on to-do
lists. As a result, they perceive it as completing a task. Positive emotions, such as motivation
and satisfaction, arise when this task is confirmed.
“(...)satisfaction because it's like ticking a box,; I'm like, okay, cool that is done. (RS, 22,
female)
With regard to this another respondent said:
“I would say, yeah, very satisfactory. They motivate me to do more exercise than I usually
would, and it just helps me with my day to day happiness and Mental health.” (RS, 23,
female)

Another emotion identified in regard to the paradox of 'achievement' is pride. This refers to the
feeling of pride users feel after doing something positive for their body and mental health,
achieving their goals, and maximizing their physical activity levels. Each respondent appeared
to feel pride when they accomplished something. A good workout also contributed to the
appearance of this feeling.
“I was proud and very happy but I am always happy after doing workout or after moving my
body”. (R4, 26, female)

Furthermore, another respondent stated:
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“You feel proud and happy because of the hormones, you know, endorphins and stuff like
that.” (R4, 26, female)

Failure
In contrast, six respondents also mentioned that mHealth apps often can create a feeling
of failure when users' expectations regarding their activity levels are not met according to the
app. The feeling of failure results in negative emotional reactions, such as frustration and
disappointment.
“It's the feeling that I get, when I cannot reach my steps, so I feel sad, pressured and

disappointed at the same time.

Furthermore, some respondents reported feeling embarrassed when their expectations were not
met or confirmed, and described this as feeling like they had failed.
“Yeah. It was like the feeling when your expectations are not met. It's like a failure.”

(R4, 26, female)

Most respondents reported that being disappointed with one's performance and not being able

to meet their expectations led to feelings of anger and frustration.

“Frustration, definitely frustration, which then results in demotivation.” (R4, 26, female)

Similarly, another respondent indicated that being frustrated with one's performance can lead
to stress.

“The frustration then causes an inner stress and restlessness if I can say it like that.” (R6, 26,

female)

In line with this, when users knew beforehand that they would not be able to meet their daily
goal for the day for various reasons, such as being in an exam week or having a long work day,
they felt frustrated. As stated:

“Sometimes during periods, where I have to study or work a lot it is really demotivating as |

know that I won't be able to reach my goals. Then I get frustrated a lot.” (R6, 25, female)
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The results of the study indicate that several users relied on the app's confirmation. Whenever
the app does not confirm users' expected performance, negative emotions emerge and dominate

the positive ones.

4.3.4 Self-comparison vs. Peer comparison
Self-comparison

Additionally, this study identified the paradox of using apps individually or in a
community. In other words, the paradox relates to self-comparison vs peer comparison. In
general, users preferred to use their apps for their own purposes and did not wish to share their
results or information regarding their performance with their peers, friends, or family members:

“No, actually I never share it.” (R4, 26, female)

Most users preferred to stay self-centred, so their performance or activity levels were kept
private and only for themselves. Sharing their results with their community was instead
considered pressuring. It was reported by almost all respondents that they felt pressured and
stressed when hearing how active their friends and families were.

“You know, some friends I know there were like, oh, I did my 10,000 steps today, did you

achieve it? So this can put a little bit of pressure on me.” (R7, 23, female)

“Especially during Corona, everyone was starting to do the steps everyday, like walking in

the park, for example, or just going outside for small walks. And you also hear from friends

and family things like: "Did you already reached your steps today?", which also pressures
you to be honest.” R6, 26, female)

Interestingly, one respondent also highlighted the importance of personality traits in this
context. When compared with others, people who are high in neuroticism may feel even more

anxious and pressured, then people who are low in neuroticism.
“I think if you're someone who is really ambitious and has some neuroticism traits and you

compare yourself with other people because they are sharing their results with you it can

make you anxious, frustrated, demotivated.”
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Peer comparison

In contrast, some respondents highlighted the benefits of the second side of the paradox
'peer comparison'. Four respondents said they appreciate the app's features to connect with
friends and families and enjoyed sharing their goals and achievements with friends with similar
goals and interests. Thus, they also appreciated when friends and family members shared their
performances, as this information seemed to motivate the respondents to also get active.
“[ started with my family and friends a challenge where we were constantly trying to outbeat
each other with the amount of steps. By this I was to be honest more motivated to do my daily

steps.” (R6, 26, female)

Similarly, another respondent stated that competition with friends motivates him, as well as
competition with himself.

“So competition with you and with the others makes you more motivated.” (R3, 23, male)

Worth mentioning is also that the participants made a distinction between the so-called
“community”. One respondent said that she only likes to compete and compare herself with
people she knows and who have a similar job (e.g. office job). Comparing herself with others
who are doing similar things and therefore are similarly active motivates her more than
comparing herself with people with whom she is unfamiliar and does not know the type of job
they perform.

“So if you are challenging yourself against friends , I would say you stay motivated because
you can compare yourself a little bit and it's more on the easier side than compared to if you

would challenge yourself against someone in the community worldwide where you are not

knowing what they are doing in their daily lives.” (R7, 24, female)

Although the majority of the respondents stressed that they were not willing to share their data
online or with friends and families, some of them still did as they found it helpful and
motivating at the same time. Seeing others' physical activities and performances encourages
some users to become active. However, 7 out of 12 respondents still state that they solely use

the apps to compare themselves with their previous performances.
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4.3.4 Integration vs. Disintegration
Integration

A paradox of integration and disintegration was also frequently mentioned by
respondents. The term ‘integration’ in this study refers to mHealth apps having the ability to
be easily incorporated into a user's lifestyle. Most respondents claimed to carry their
smartphone with them at all times, thus facilitating the incorporation of the application into
their daily routines.

"So it's really easy to use." (R4, 26, female)

"For me, it was, like, easy to use, runs in the background, does not take a lot of battery from
my phone because if you wanna go for a run, you still wanna listen to some music.” (R4, 26,

female)

Respondents also appreciated the fact that the app ran in the background while listening to
music, enabling them to track their performance without interruption. A total of three

respondents cited the Nike Run Club app as a favourite and expressed gratitude for this app:

"I'm also using the Nike Running App, and this app you can use together with your friends,
which is really nice. It is also connected to Spotify, so in one app, you can track your
performance and at the same time listen to some music, so you don't need to use two

applications.” (R3, 23, male)

In the research, respondents further indicated they considered reminders, often referred to as
push messages, to be helpful, which explains the motivation for integration. In particular, the

reminders were described as helpful during the initial phases of using the app.

"So I think a positive aspect is that it's like an incentive to actually go do something. Like if
you know, this is your goal, this is how many kilometres or how many steps you want to do in
a day, and you can actually see it happening on your watch, it's like a motivation, basically,

to actually achieve that. So quite positive that it actually gets you out there walking or

running." (R9, 23, female)

In general, the majority of respondents reported positive experiences with mHealth apps at the

beginning of their use, but as their usage progressed, their experiences changed.
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Disintegration
In contrast, several users complained that the app did not easily integrate into their daily
lives. According to the majority of respondents who use workout applications, including weight
lifting, they had difficulty tracking their progress and meeting the requirements of the apps.
This, in turn, caused feelings of frustration.
“So yeah, when [ when I go to the gym, for example, I don't really know what setting to press
on because I am exercising, but most of the things that are available are more cardio related

exercises.” (R9, 23, female)

Additionally, while a few users found the app notifications helpful, the majority reported
negative experiences with them. The majority of users described them as annoying and

intrusive. Furthermore, a user reported feeling forced to squeeze in yet another workout:

“But then on the other side, it can also frustrate you if you had other activities planned and
then you feel the urge to squeeze in this workout, even though, like, you don't feel like it at the
moment, and you have a lot of things that you want to do that you fancy more.” (R6, 25,
female)

In addition, one of the major obstacles to integration was the lack of adequate personalization

and inaccuracy of performance tracking.

(...) “the problem is that it needs to be more personalized”. (R3, 23, male)

Similarly another respondent pointed out that personalization is missing in a sense, that the
apps should be adjustable per person.

“So just putting that for me, it never made sense that just putting your height and your weight
or your age already is enough for setting up a standard for you. So I think personalization
would be better because, you know, not everybody's the same. We have different body shapes,
different habits etc.” (R1, 27, male).

Lastly, several respondents stated that they do not encounter mHealth apps as fully accurate
and thus, find these unreliable and not properly trust in the numbers provided by the apps:
“I do think it's a bit silly to have calories burned on them because they're not

accurate and I think it's quite misleading. ”(RS8, 22, female).
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“Because at the end these apps are not very accurate. They're not as accurate as, I don't

know, another system because they ignore so many other things like your body and

parameters, you know.” (RS, 25, female)

Paradox / Emotion

Definition

Quote

Motivating
=  Happiness
= Joy

. Satisfaction

The app motivates users to
achieve their personal
goal.

“I'm very motivated to go out and I'm very motivated to do more
steps.” (Respondent 1, 26, male)

Demotivating The app demotivates the | «pying periods, where I have to study or work a lot it is really
" Stress user to stay active. demotivating as I know that I won't be able to reach my goals.”
" Guilt (Respondent 6, 25, female)
=  Disappoint P T
ment
Independence Users have a stable and | [ feel better not to be tracked all the time. I mean, your life is

=  Satisfaction

healthy relationship with
the app.

anyways tracked a lot, you know, like I know your credit card,
your clock in, clock out at work you anyways a lot of tracking
happening in your life. So why should I do in my free time when
I have a nice run or you know, when I sleep? Why should 1
continue that thing, you know, maybe, you know, I don't know.
But it could be that it goes in that direction. (Respondent 2, 33,
male)

Dependence Users have an unstable and | “I think just dependency for me is the most striking one, you
*  Fear unhealthy  relationship | know, because I think if you overdo it and you, like, put too
" Anxiety with the app. much meaning into the numbers. And then it's dangerous, you
know, because then, you know, you run and you just control
every time. * (Respondent 2, 33, male)
Achievement The app is used to confirm | “Every time I have a good run and I see it on the screen, I love
= Happiness | user’s expectations by | the run; It is actually being proud.” (R4, 26, female)
=  Pride providing them insights on
their performance.
Failure The app disconfirms the “It felt kind of like a burden, because if you didn't meet the

=  Frustration

=  Disappoint
ment

=  Anger

. Pressure

user’s expectations,
causing negative feelings.

expected goals from the app, you kind of saw your failures, you

know, because you were like, oh, I didn't reach the 10,000 steps.

1 didn't exercise enough during the week. So, it's it was kind of
like a lot of pressure at first.” (7, 24, female)

Self-comparision

Peer comparison
" Pressure
L Stress
=  Motivation

Users do not share their
results with others and use
the app only for
themselves.

= Self-focused

Users appreciate being
able to share their
experiences and
performances with
friends, family, and peers.

“No, actually I never share it online.” (R4, 26, female)

“Therefore, I started with my family and friends a challenge
where we were constantly trying to out beat each other with the
amount of steps. By this I was to be honest more motivated to
do my daily steps.” (R6, 25, female)

37




“Yes, in the beginning it was actually quite funny and
motivating but after a while it started stress me out a lot. When
I sometimes heard how many steps my friends already made
during the day, it kind of put me into pressure.” (R6, 25, female)

Integration
= Satisfaction

Disintegartion
=  Frustation

Users can easily integrate
the app into their daily
lives.
=  Ease of use
= Convenient
features

Users cannot easily
integrate the app into their

“And for the like running app, I only use it when I go for a run.
So, you push the start button and then it runs in the background
and then you end it if you are finished with your run. So, it’s
really easy to use.” (Respondent 4, 26, female).

“Because, like, sometimes I wasn't sure if it was really
accurate. Like, I had the impression that it was always kind of

daily lives. giving the same and that it was like a bit going into an
= Lackof unhealthy direction and relationship with the sport.”
personalization | (Respondent 5, 24, female).

= Unreliability
= Technical
incometence

Table 2: Overview of the experiences paradxoes and emotions

4.4 Coping strategies

Coping strategies are methods for dealing with paradoxical tensions that arise when
using mHealth apps. These strategies are designed to alleviate negative emotions such as stress,
frustration, and anger. Table 3 shows the five significant coping strategies identified in the

research targeting negative emotions.

4.4.1 Discontinuing
This study identified discontinuing as one of the most prevalent coping strategies.
Discontinuation occurs when a user stops using mHealth applications that trigger paradoxical
tensions and negative emotions. Most commonly, this was the case for the paradoxes of
‘dependence/independence’ and ‘motivating/demotivating’ that involved negative emotions,
including stress, guilt, anxiety, frustration and fear. Several respondents reported that this
coping strategy was mainly used to alleviate the negative emotions resulting from not achieving
their desired goals as well as receiving bad push notifications and reminders. Two respondents
highlighted that the extra pressure they felt was one of the reasons why they stopped using the
app or no longer wanted to carry their smart devices, which were connected to their mHealth
apps.

“I: Okay but how do you think these negative experiences actually affected your usage

of these apps?
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R5: Well I completely stopped using it.

R6: Sometimes I just don't want to carry my phone, because I feel like it stresses me.”

To reduce feelings of pressure, stress, and frustration, one respondent first deactivated
notifications and then deleted the app completely, as it was still negatively affecting her mental
health.
“I had these notifications at the beginning of my usage of the apps, but then I deactivated
them because I think it had a negative influence on my mental health, and it put more

pressure on me.”” (R4, 26, female)

In addition, discontinuance resulted from a fear of becoming too dependent on the application.
Often, it was described as a feeling of being overly focused on numbers and pushing oneself to
an unhealthy degree. Thus, the majority of respondents believed that mHealth apps might
become dangerous over time. As a result, they became more cautious with these apps and used
them less and less.
Lastly, privacy concerns were another factor contributing to the discontinuation. Most
respondents were aware of what app developers were doing with their data but were also
anxious about what they were doing with it. To eliminate this feeling, they decided to delete
the app:
“Like for me, because I use it for running so they kept track of the exact tours that |
was running and everything and like the exact spots and everything was like recorded and 1

don’t know where all this information went.” (R5, 25, female)

4.4.2 Distancing

Another passive coping strategy used by the respondents was distancing, in which users
emotionally or physically distant themselves from the app and its functions. This coping
strategy targeted dependence/independence and integration/disintegration paradox.

It has been found that users who feel overly dependent on mHealth apps, experience
several negative emotions, such as stress, fear, and frustration. As a means of reducing negative
emotions, users distanced themselves and claimed that they learned not to become affected by
the app's information. Users distanced themselves from the app by not recording workouts and

leaving their smartwatches and smartphones at home, thereby preventing it from tracking their
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activities. The reason cited by some respondents for not tracking their physical activities was
that they felt less pressured when exercising without their apps.
“I would enjoy running more if I don't use the tracking app or if I don't have my phone with
me.” (R4, 26, female)

In addition to that, one respondent even said that mHealth apps can desensitize people from

their emotions.

“So I think it sort of desensitizes us from our own emotions. Like, for example, I did a
hike today that I've done before and today I had my watch on and the first time I didn't and [
can say that it was much easier to do the hike the first time without the watch because you're

not constantly checking how far you've hiked.” (R9, 23, female)

Furthermore, respondents stated that they had distanced themselves from the apps once they
had achieved their goals. Despite this, they do so when they feel they need to use it again. This
was mostly the case for individuals seeking weight loss.

“So, I'm in a dieting phase at the moment, so I know that counting calories is
important, but I know this only this will only last 10 to 12 weeks.nd I know I'm not going to be
counting calories for the rest of my life every day. So yeah, I know it's only like a couple of
weeks. So, yeah, I'll continue using them until I don't need them anymore and then I'll use

them again when I do.” (RS, 22, female)

Distancing also targeted the integration/disintegration paradox. However, it is important to note
that this coping strategy focuses primarily on positive experiences rather than negative ones. In
some cases, users felt they had acquired sufficient understanding of each feature, including
their heart rate when running at a particular pace, how many calories they are burning, etc. As
a result, they did not use the app as frequently as in the beginning and therefore kept distancing
themselves from it. However, when there were days when they wanted to track their

performance again, they did not hesitate to use it again.
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4.4.3 Ignoring

Based on the study's results, ignoring was also a frequently mentioned coping strategy.
Respondents have indicated that they avoid or ignore the information provided by mHealth
apps or, in general, the app as a whole. This is often the case when users acknowledge the
paradox of self vs peer comparison and goal accomplishment vs failure. Thus, ignoring mainly
targets the emotion of pressure, frustration and disappointment. In order to decrease negative
emotions, it has been reported that many users are simply ignoring the push notifications sent
by their app once they are unable to meet their goals, as well as messages from peers and
colleagues who share their activity data with them. As a result, the respondents accepted the
information provided and did not allow it to affect them.

"It just doesn't matter. I just keep using it. And because even if you miss one day, that's fine.

You just start again the next day.” (RS, 22, female)

Some respondents even stated that once they started ignoring notifications, they were able to
perceive their surroundings more than when they were not using their phones or smartwatches
during their run or hike. Due to the absence of their respective apps, they could fully enjoy
being outdoors and exercising without constantly having to be reminded of how well they were
performing or how many kilometres they had covered.

“I've also experienced it with a lot of people, that they're not in the moment when they are

doing a hike or run. They just care about what the watch says.” (R9, 23, female)

Because of this, users tend to ignore these apps and do not use them every time they workout.
The information provided and the progress are also not taken too seriously by them.

“Ignorance is bliss.” (R9, 23, female)

4.4.3 Adjusting

Adjusting was another coping strategies mentioned by the respondent to deal with
negative emotions, such as the fear of getting back to old patterns, because of not being active
enough, which users aimed to avoid and also not being able to reach their goal. Several users
stated that they wanted to improve their lives and well-being in every way. For some the usage
of mHealth apps was one way to do so, as these apps allows users to discover their so-called
poor habits and give insights regarding their physical activity levels. Although the majority of

respondents stated that they wanted to become more aware of their overall well-being, they
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also noted that the ability of the app to track bad habits was, for some, stressful and
disappointing to witness.
"Okay so it's not the app's fault that I have these habits, but the fact that the app is showing

me that is causing this stress. (R1, 27, male)

The negative emotions, as a result, demotivated some of the users, as they felt that the app had
exposed them. As a result, respondents reported initially distancing themselves from the app to
avoid being confronted with negative information. Although some participants reported feeling
disappointed, pressured and stressed at first, they also felt motivated to improve their
performance and lifestyles. As a result of adjusting their thinking patterns and viewing these
discoveries as positive, they were able to lose negative evoked feelings and create positive
ones, such as happiness and pride.

“I didn’t expect that they would change my habits and make it more positive” (R1, 27, male)
Moreover, the self-tracking apps also increased respondents’ physical activity. This was
commonly found for step counting applications on smartwatches such as Apple Watch, Garmin
and Fitbit:

“So what I did is because the app always reminds me that I did not take enough steps and [

can see how many I took. I started walking everywhere.” (R7, 23, female)

Concept Definition Quote

Discontinuing Users stop using the app. “Well I completely stopped using it.”’ (Respondent 5, 24, female)

Distancing Users distant themselves from the | “I kind of at those times distanced myself from these apps. So I,
app and its functions. for some time I didn't use it over the four or five years. I just

stopped checking the numbers and yeah, that's the way I dealt
with it.” (Respondent 11, 26, female).

Ignoring Users received smartwatches asa | “I tend to ignore stuff like that because I don't get really bothered.
gift and started using it out of So yeah, I don't really get bothered because there's other days
curiosity. that I do more. So, there might be a day that I don't make 10,000,

which is my standard, then other days that I do 7000 or 5000 or
even, and like maybe a week passes and I do 27,000.” (R1, 26,

male).
Adjusting Users adjust their behaviour and “I think I changed my routine by going more outside in the
habits to the requirements of the morning. Before tracking my steps, I used to start studying
app. directly after I woke up. Now I try to get my steps first in the

morning, as I feel more energized and productive when I do my
steps before studying. I think it’s the feeling of pride and joy that
pushes me to continue and also changing my habits in a good
way.” (Respondent 6, 25, female).

Table 3: Coping strategies
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4.6 Future Outlook

Eleven out of the twelve participants indicated that they would continue to use mHealth apps.
Despite this, several users indicated that they were aware of the dangers and risks associated
with these applications. Therefore, users made several suggestions for the development of
future mHealth applications. A number of users argue that mHealth apps are great tools for
assisting people with their physical health tracking and becoming more active. Several users
have reported that the apps have helped them become more aware of their health and have
further motivated them to take better care of themselves and exercise more. Despite this, most
respondents reported that they would use these apps more cautiously because they found them
toxic and dangerous. Thus, they stated that they would like to see some changes, so they will
continue to use these applications in the long run. A few users also emphasized the importance
of personality traits in this research. According to one respondent, users' willingness to
continue using these apps could be influenced by their personality traits. As a general rule,
people who are happy with their lives tend to deal with the negative emotions associated with
mHealth apps better than people who are already experiencing difficulty with their lives.
Consequently, many respondents stated that these apps could potentially be hazardous,
especially for young people who cannot distinguish between reality and virtual experiences.

The following chapter will discuss and integrate these findings into a broader context.

"So, I think it depends on the personality. If you're an easygoing person, if you are happy and
healthy in general, then this wouldn't affect you. But if you are in a depressed state of mind,
or how do you say like in a more depressive phase in life, then I think this could have a big

negative influence.” (R4, 26, female)
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5. Discussion

5.1 General Discussion

In the last few years, mHealth apps have rapidly grown in number and popularity
(Olsen, 2021). Accordingly, the paradoxical feelings of tension that accompany positive or
negative emotional reactions are also more present with the use of mHealth apps. Although
there is already extensive literature on the topic of mobile mHealth apps, this research
contributes to a topic that has not received extensive attention - the emotional impact of using
mHealth apps. In this regard, the purpose of this study was to gain insights and explore more
about the emotions that users experience when experiencing contradictory feelings and how
they cope with them in practice. In this regard, this study aimed to answer the following
questions:

A) "What are the emotional consequences elicited by paradoxical tensions of using
mHealth applications?"
B) "How do users cope with these emotional consequences?"

In order to evaluate the effectiveness of mHealth apps, this study first identified the initial
motivation of respondents. The three main motivations were seeking guidance, receiving
insight and curiosity. As a second step in understanding why users behave as they do while
using mobile health apps, users' positive and negative experiences were explored. As a result,
five main paradoxical reactions have been observed in relation to the use of mHealth apps:
Motivation/ Demotivation, Dependency/ Independency, Self-comparison/ Peer comparison,
Goal accomplishment/ Failure and Integration/ Disintegration. In turn, these paradoxes evoked
both positive and negative emotions from the users. This study found that Joy, Happiness,
Pride, Satisfaction, and Motivation were the most prevalent positive emotions, while Anger,
Frustration, Disappointment, Guilt, and Fear were the most prevalent negative emotions. In
response to the tensions that were associated with mHealth apps, users developed coping
strategies that were aimed at relieving stress-related feelings. This research identified four
coping strategies: Discontinuing, Distancing, Ignoring and Adapting/Adjusting. Furthermore,
respondents emphasized both the benefits and the dangers of mHealth apps, such as
contributing to unhealthy standards that negatively affect physical and mental health and distort
perception.

Several researchers have identified paradoxes, tensions, and coping strategies related
to technology (e.g. Blazevic & Klintwort, 2029; Mick & Fournier, 1998; Jarvenpaa & Lang,
2005). Despite many similarities between this study and prior studies, some differences exist,

such as identifying positive and negative emotions evoked by mHealth apps, which were often
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not explored. This discussion is mainly based on Blazevic and Klintwort's (2019) and Mick
and Fournier's (1998) research, which is the basis of most studies related to technology
paradoxes.

A discussion and integration of the research results will follow in the below section. In addition,
the practical implications and contribution to knowledge will be discussed. Furthermore,

limitations of this study, ideas for further research and a conclusion will be presented.

5.1.1 Initial Motivation

In this research, respondents initially decided to use mHealth apps as a means to
measure their actual state, track their individual performance, and acquire knowledge regarding
how to do so. Accordingly, the basis of the original motivation was seeking guidance and
receiving insights. There were also two respondents who began using mHealth apps only out
of curiosity after receiving a smartwatch as a gift and hearing positive opinions from friends.

In this study, all respondents were aware of the benefits of mHealth apps, which were
known to positively impact their mental and physical health. Consequently, consumers have
been more motivated to use and engage with mHealth apps since their main goal was to
improve their overall health and increase physical activity. Mummah et al. (2016) also
identified awareness and self-monitoring as one of the most promising methods of changing
sedentary behaviour and increasing physical activity. Similarly, Duttweiler (2016) asserts that
self-tracking allows for behaviour modification, performance improvement, and behaviour
control. Nearly all respondents to this study were positive about the self-tracking and self-
control capabilities provided by mHealth apps. Among the main reasons that users chose to use
mobile health applications were their curiosity about their performance and their desire to
increase physical activity. The findings of Duttweiler (2016) and Mummah et al. (2016) were
widely supported by respondents, who reported that mobile health apps and self-tracking had
improved certain aspects of their lives. In particular, running and calorie counting applications
were frequently used to accomplish specific objectives such as losing weight, increasing
running distance and improving sedentary behaviour. In addition, respondents to this study
particularly appreciated the factual information and insights provided by their mHealth
applications. Providing factual information allowed respondents to better understand users'
behaviours and habits, and respondents positively acknowledged it. Additionally, several users
appreciated the gamification features within their apps, which incorporated gaming dynamics

to make exercising enjoyable and entertaining. In accordance with that, Schmidt-Kraepelin et
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al., (2022) found that gamification and attractive rewards in mHealth apps eliminate the
monotony of day-to-day activities and motivate users to achieve their daily goals, thus

enhancing their engagement.

5.1.2 Paradoxes

This study explores the experiences of users with mobile health apps by adapting the
paradoxes of technology proposed by Mick and Fournier (1998) and Blazevic and Klintwort
(2019). The paradoxes identified by this research correspond in their core with the paradox
definition as “a statement that appears self-contradictory.” (Bar-Hirrel & Quine, 1968). A total
of eight paradoxes have been identified by Mick and Fournier (1998). However, this study
identified only five paradoxes. Therefore, some of Mick and Fournier’s (1998) findings do not
apply to this study. The paradox of competence vs incompetence is one of them. Due to the
fact that the respondents in this study are young adults with extensive experience with
smartphones and smartwatches, this paradox is not applicable. The paradox of new/obsolete
identified by Mick and Fournier (1998) cannot be found in this study as well. This is due to the
frequent updates offered by mHealth apps, which makes them unlikely to be outperformed
quickly by others. A further paradox identified by Mick and Fournier (1998), but not in this
study, is the paradox of assimilation/isolation. There was no indication among the respondents
that mHealth apps could lead to human separation. The difference in findings can be attributed
to the fact that Mick and Fournier (1998) focused on household technologies twenty years ago,

whereas this study focuses on mobile health applications.

Motivating/Demotivating

Blazevic and Klintwort (2019) also identified a paradox of motivating/demotivating,
which resembles the paradox of engaging/disengaging identified by Mick and Fournier (1998)
and Jarvenpaa and Lang (2005). In light of the paradox stated above, users perceive mHealth
apps to be engaging and motivating in the sense that they aid them in achieving their goals and
becoming more active. However, once these goals have not been achieved or users receive
undesirable push notifications, they become disengaged and unmotivated. In line with
Asimakopoulos et al. (2017), this research reveals that insights and visualizations regarding
progress and performances enhance mHealth users' motivation and are seen as helpful. The
motivational aspect arose mostly from the positive results the users saw. This, in turn,
motivated users to continue using the app and be more motivated to achieve their daily goals

and improve their performance for the following days. Positive emotions such as happiness
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and joy were evoked in response to these factors. The main reason for this can be attributed to
the accomplishment of their goals. Further, in accordance with Wong and Kwok (2016), this
study found that gamification increases a user's motivation, enhancing physical activity. This
is also in line with King et al. (2013), who argued that gamified mHealth apps show that "the
physical activity participation in all subjects increases while sedentary behaviour decreases."
The respondents in this study also claimed that they felt happier and more satisfied once they
received vibrations after reaching their goals and visualizations such as a trophy or firework.
These positive emotions were also found in the Duus et al. (2017) study, where a gamified
design elicited positive emotions in users, such as pride and happiness.

Nevertheless, this study revealed that most respondents perceived the app as positive
and motivating at first but shifted to negative perception, later demotivating the users. In most
cases, this was due to the inability to reach their goals and push notifications, which induced
stress and pressure within the users and negatively affected their mental health. Further, a
feeling of guilt and disappointment was generated by the negative information displayed
regarding their performance and being reminded that one is not meeting their goals. This has
also been underlined in a statement by Duus et al. (2017) and Kerner and Goodyer (2017) that
poor performances and negative push notifications cause feelings of guilt, pressure and stress

among mHealth users.

Dependence/ Independence

Jarvenpaa and Lang (2005) also identified the paradox of dependence and
independence. Similar to the paradox of freedom vs enslavement, the respondents indicated
that using mHealth apps can result in dependency, such as enslavement (Mick & Fournier,
1998). In this instance, dependency is referred to the fear of overemphasizing what an app is
saying and thus, allowing the app to control a respondent's emotions and experiences.
Following, Duhachek's (2005) findings, the respondents in this study also aimed to control their
emotions and make them not dependent on the application. As a result, when users recognized
that their emotions and experiences were caused by the app, negative emotions such as fear
and anxiety elicited in them, which they tried to avoid.

However, this was not the case for all respondents. Some respondents were better at
maintaining a certain distance from the app than others. As a result of using mHealth apps for
an extended period of time, some users became familiar with important key performance
indicators. This resulted in no longer needing to use the app regularly. Consequently, users

experienced positive emotions such as happiness and satisfaction. In addition, some users were
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also able to put less emphasis on numbers. As a result, they did not allow these facts to affect
their emotional state and simply accepted them as facts.

In conclusion, these findings indicate that different behaviors among users also result
in different abilities and tendencies to become dependent or independent on the mHealth

applications.

Self-comparison/ Peer comparison

This study identified a new paradox involving the conflict between self-comparison and peer
comparison. According to most users, they do not wish to share their performances with other users in
order to focus primarily on themselves. Several users have reported feeling pressured and stressed when
they receive notifications regarding the activity levels of their friends and family members.
Nevertheless, some respondents noted that sharing their information with their family members
motivated them to become more active. The most frequent experience of this was reported by those
who described themselves as competitive. Despite several studies showing that competition motivates
people to exercise and become more active, this study does not support these findings (De Korte et al.,
2018).

Users expressed a sense of pressure and embarrassment as a result of competition. It is common
for users to feel frustrated and embarrassed, particularly when their performance falls short of that of
others with whom they compare themselves. This is also consistent with the findings of Uphill and
Jones (2007), who found that athletes and performers experienced feelings such as anger and anxiety
when competition threatened their personal goals. These findings were also confirmed within this
research as some users were afraid of the appraisals and opinions of others on their performances. In
contrast, this was not the case for all respondents. A few respondents said they enjoyed competition, as
they were competitive people. Accordingly, personality traits and characteristics may have a significant
impact on mHealth adoption as well as provide alternative findings to the paradox of self-comparison

and peer comparison when explored.

Achievement/ Failure

The paradox of achievement vs failure is closely related to the paradox of confirmation
vs disconfirmation explored by Blazevik and Klintwort (2019). When the app confirms
respondents' expectations regarding their performance, there is a sense of pride and satisfaction.
In contrast, when they are not performing at their expected level, users feel frustrated and
disappointed and sense a feeling of failure. As described at the beginning of this thesis, mHealth
apps can elicit both positive and negative emotional reactions within users. It has been reported

by Chastin et al. (2014) that when users have positive experiences with mHealth apps and their
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expectations are met; they are more likely to continue to use them. More specifically, when the
user experiences satisfaction, the app is more likely to be used in the future. The results of this
study confirm this, as satisfaction was one of the most cited positive emotions among
respondents when their expectations were confirmed. The respondents described the feeling as
the result of knowing that they moved their bodies and are closer to achieving their goals. As
a result, satisfaction in this research was primarily attributed to achieving goals, not the app
itself, such as ease of use (Alanzi, 2022).

It can be concluded from these findings that technology and consumers can become
increasingly integrated and reliant on one another. This is also consistent with the findings of
Duus et al. (2018). According to this study, most consumers place greater trust in technology
confirmations than in their own abilities. In addition, they place a great deal of importance on
the confirmation of the app, and allow their emotions to be influenced by it. When the app does
not confirm their anticipated performance, they feel frustrated, contrary to when it does

confirm, they feel pleased and satisfied.

Integration/ Disintegration

As described by Blazevic and Klintwort (2019), this paradox results from the
respondents' contradictory perceptions of how mHealth apps fit into their lives. In health-
related areas, it has been shown that the intention to use is greater when mHealth apps have
low effort expectancy (Lima et al., 2019; Sun et al., 2013). This is also evident in this research.
As noted in other research (Blazevic & Klintwort, 2019; Jarvenpaa & Lang, 2005; Munson &
Consolvo, 2012), ease of use contributed to integration, whereas inconvenience led to
disintegration. Many users expressed their gratitude for step counting and running applications
because of their ease of use since their steps were automatically tracked throughout the day
without having to open the application. The fact that all respondents carry their phones with
them wherever they go makes the integration of the mHealth apps also easier. Similarly,
respondents stated that they liked features such as simultaneously tracking their performance
and listening to music on Spotify, which would connect to their running app (Nike Run Club
app).

Conversely, users complain about difficulties integrating their apps due to technical
incompetence. Some users who were lifting weights complained that they could not track their
progress and did not know which setting to select. Disintegration was also caused by the lack
of personalization of mHealth apps and unreliability in data accuracy. A majority of

respondents suggested that the apps should be customizable based on the individual. Meaning
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that apps should not only focus on the weight and height of the users but also on their fat and
muscle percentage to make the provided data as accurate as possible. Several researchers claim
that smartwatches, such as the Fitbit, Garmin and Apple watches, are reliable and accurate.
Thus, the participants trust the collected and presented data (Bender, 2012; Duus et al., 2018).
This study, however, indicates otherwise. Respondents in this study mentioned facing technical
difficulties, such as smartwatches tracking hand movements as steps while sitting.
Accordingly, this made the integration of their respective mHealth applications difficult.
Unlike respondents in other studies, mHealth users in this study have questioned the data
provided and decided not to rely too heavily on the information and input the apps provided.
Consequently, this study suggests that activity apps such as step counters and running apps are
often perceived as easy to use and beneficial and, therefore, are easily integrated into users'
daily lives. In contrast, workout apps are often not fully integrated.

The respondents in this study further discussed the contradicting feelings of reminders
and push notifications. In one regard, users reported that reminders were helpful and
motivating, making integration more likely to occur. Some of them, on the other hand, found
it stressful and pressuring. Recent research supports these findings. A study by Hernandez et
al. (2020) found that push notifications have effectively motivated people to lose weight and
become more physically active. In contrast, Lentferink et al., (2022) shows mainly negative
experiences with mHealth apps when the frequency of push notifications could not be adapted.
Therefore, future interventions should examine the effect of different message contents and
notifications frequency , as well as, to optimize notifications so that they will be perceived as
helpful and encourage integration.

To conclude, users who experienced positive experiences with the application were
satisfied, as demonstrated by Jarvenpaa and Lang's (2005) study. It was reported that users felt
satisfied and motivated as a result of this positive experience. In contrast, when users'
expectations of their apps were not met, and they faced difficulties, they experienced negative

feelings such as frustration and pressure.
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5.1.3 Coping strategies

When using mHealth applications, respondents often experience paradoxical tensions
that lead to feelings of stress and pressure. As a means of dealing with these emotions, users
employ coping strategies. This is in agreement with Mick and Fournier's (1998) study, which
found that consumers often employ coping strategies when technology negatively impacts
users daily lives. The same applies to this study. A total of thirteen coping strategies were
identified by Mick and Fournier (1998) with regard to household technologies. This research,
in turn, identified four coping strategies. The following paragraphs discuss and contextualize

the four coping strategies found in this study.

Discontinuing

Discontinuing can be referred to the term ‘abandonment’ in Mick and Fournier’s (1998)
research. In this strategy, the user stops using mHealth apps completely. It is mainly the
tensions of dependence vs. independence and motivating vs. demotivating that trigger negative
emotions in users and cause discontinuance. Many users reported experiencing feelings of
stress, guilt, anxiety and frustration as a result of push notifications and not being able to reach
their goals. As a result, they decided not to use them anymore.

Nevertheless, it is worth mentioning that users decided to discontinue their use of these
apps due to their concern about becoming too reliant on the data and insights provided by these
applications. By deleting the app, users were able to maintain control over themselves and their
emotions, preventing over dependence on the app. In addition, privacy concerns also
contributed to the development of fear and anxiety. It was mentioned by a few respondents that
being unaware of the application developers' use of their personal information made them

concerned.

Distancing

In this study, distancing was the most frequently used coping strategy. As described by
Mick and Fournier (1998), 'distancing' is a consumption avoidance strategy in which
consumers apply restrictive rules to technology use. Similarly, respondents in this study
reported intentionally distancing themselves from the app to reduce feelings including: stress,
fear, and frustration. In this sense, most respondents indicated that they used their respective
apps less to record workouts, physical activities, etc. The users even left their smartphones and
smartwatches at home, which were connected to their app, so that they would not even

experience the negative emotions that these applications often elicited.
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Conversely, users were also distancing themselves as a result of positive experiences.
Several respondents indicated that after using mobile health apps for a longer period of time,
they had developed a sense of understanding and did not require further guidance. In
accordance with the findings by Duus et al. (2018), users reported gaining confidence as a
result of learning from the tracker and acquiring their own, internalized capacity to manage
their health and well-being. Accordingly, as in line with Duus et al., 2017) findings, the
knowledge transfer enabled users to make health and fitness-related decisions on their own and
not be reliant on the app any longer. Thus, users wanted to stay in control as a result, they

distanced themselves from time to time (Blazevic & Klintwort).

Ignoring

This coping strategy was also acknowledged by Mick and Fournier (1998) and Blazevic
and Klintwort (2019). The concept of ignoring is used in this study to address the paradoxes of
self-comparison versus peer comparison, as well as achievement versus failure. Consequently,
this coping startegy primarily targets the feelings of pressure, frustration, and disappointment.
This study found that respondents considered ignoring to be one of the most effective strategies
for overcoming, as well as preventing the emergence of negative emotions. Knowing
beforehand that they would not reach their daily goals or that the app would not confirm their
expectations, users anticipated that they would feel disappointed as a result. Thus, prior to the
appearance of these emotions, they ignored their application. Ignorance was primarily
attributed to the push notifications that were sent when goals were not met. Also, peers and
colleagues were simply ignored when they sent messages about their activity status, to avoid
the feeling of pressure. Accordingly, this coping mechanism can also be understood as a form
of “self-defeating behaviour” (Trice et al., 2001). According to Blazevic and Klintwort (2019),
this behavior may be described as mental abandonment. Based on this, the authors found that
respondents often temporarily give up on their goals and desires when they assume they will
not be able to improve their performance, and therefore ignore the application requirements.

The results of this study also support this finding.

Adjusting

Adjusting, known as 'accommodation' in Mick and Fournier's study (1998), is a rather
confrontative strategy, requiring users' action to diminish the tensions. As consumption
avoidance strategies are more passive, this coping strategy indicates a positive one. This is in

line with Blazevic & Klintwort's (2019) findings, in which users change their behaviour to
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reduce tension and negative emotions. Among the respondents in this study, this strategy was
applied to reduce negative feelings arising from bad habits, including stress and
disappointment. In addition, respondents who were concerned about reverting to old unhealthy
habits also aimed to reduce the feeling of fear. Accordingly, users were more aware of the
habits and behaviour that they sought to improve. As a result, their levels of physical activity

and sleep patterns were adjusted.

5.2 Theoretical Contributions

In response to the call from scholars, such as Duus et al. (2018) and Duhachek (2005),
the purpose of this study is to provide an in-depth analysis of the emotional impact mHealth
apps have on consumers. As well as the emotional impact of mHealth apps, this study examines
the paradoxical tensions users experience and their coping strategies in detail. Further, in this
study, information and insights have been obtained from active mHealth users from five
different countries in order to address the limitations of several researchers. Accordingly, this
research focused on the development of new knowledge on paradoxes with a particular focus
on the emotional impact of mobile health applications on users.

First of all, this Master Thesis contributes to the research’s theoretical lens and other
literature on paradoxes of technology (Mick & Fournier, 1998; Jarvenpaa & Lang, 2005;
Blazevic & Klintwort, 2019). This research not only identified paradoxes and coping strategies
similar to former findings, but also identified a new paradox self-comparison/peer-comparison,
which was not found yet in the existing literature on technology paradoxes. Furthermore, this
thesis contributes to the literature gap that exists regarding the consequences of paradoxical
tensions on mHealth users' emotions by shedding light on when negative emotions such as
frustration, disappointment and guilt may occur.

Furthermore, the results of this study add significant value to the existing literature on
mobile health. Despite the rise in the number of mHealth apps and its literature in recent years,
the number of mHealth users has not remained consistent. Users stop using the apps. In addition
to stopping using the app, the users also develop coping mechanisms to deal with it. Although
coping strategies have been discussed in past literature, the users' experience of emotions has
not been extensively examined and analyzed. Consequently, this research contributes to the
growing literature on consumer behaviour theory and consumer emotions. By identifying ten
emotions, this thesis provides a more comprehensive conceptualization of emotions with regard
to mHealth than that presented in current literature (Blazevic & Klintwort).

Moreover, the findings of this study indicate that emotions have a significant impact
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on the way users engage with mHealth apps. The more positive emotions users experience
while using mHealth apps, the more likely they are to continue using them. In contrast, the
more negative the emotions are, the more distance users establish with the apps. Additionally,
this study found that emotions vary across consumers, as there appears to be a relationship
between personality traits and emotional reactions. Future research will be required to analyze

further the personality traits of users regarding Mhealth apps and examine their experiences.

5.3 Managerial Implications

In this study, positive and negative aspects of mHealth apps, their paradoxes, and the
emotions associated with them were identified, as well as the coping strategies of users.
Specifically, the identified emotional reactions related to paradoxical feelings indicate a
number of managerial implications. In order to sustain a long-term usage of mHealth apps, the
following aspects should be taken into consideration.

First, from a managerial perspective, the economic success of mHealth apps relies
mainly on consumers' positive emotions. Consequently, managers and app developers should
invest in research to eliminate negative emotions caused by mHealth apps. With regard to that,
this research provides relevant insights which have not been researched in previous literature.
Users of the Garmin watch were the only ones who did not experience negative emotions. The
reason is that the Garmin watch reminds its user to take breaks to avoid over-exercising. As
this result confirms the impact on users' mental health, managers and app developers have a
highly responsible role. Managers and developers should pay more attention to different
message contents and push notifications, as well as the frequency of these notifications.
Moreover, they should examine the possibility of optimizing these in order to make them
perceived as helpful and encouraging. In fact, one user suggested that the app should use
affirmations whenever a goal is not achieved. Instead of challenging the person to still reach
the goal, these reminders could be made in a more understanding and forgiving way. These
affirmations could positively affect users' feelings resulting in a more positive usage in
frequency with the app. Additionally, one user even requested that the app encourages users
not to use the app frequently in order to be able to listen to their own bodies and therefore avoid
dependency.

Since five of eleven users experienced temporal distancing from the app as a response
on negative feelings, managers and developers should try to track people’s emotions.
Interestingly, a user of the Garmin watch stated that the app checks the user's emotions after a

tracked exercise session. This should be implemented in all mHealth apps. Developers could
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go further by integrating artificial intelligence into their apps' software. Al could analyze the
relationship between the users' experienced emotions and the usage frequency. With each
notification of the app and each reaction of the user, it would be possible for the app to
continuously learn more about the user and, hence, improve in order to support a long-term
use.

Furthermore, some users wished that mHealth apps would allow more personalization.
More specifically, a user requested a more detailed and accurate assessment of their body's
fitness, besides their height and weight. Additionally, users' personalities might be a factor to
investigate since this study confirmed that users react differently to the same mHealth
notifications. Developers and managers should examine which content and push notifications,
as well as the app's structure, positively and negatively influence different personality types.
Consequently, a personality test could be included in the account creation process. Once the
user's personality has been determined, the entire app features and notifications should be
customized and adapted accordingly.

A few respondents further highlighted the positive experience of gamification of the
app. Getting trophies can improve the users' feelings, but gamification can blur the line between
reality and virtuality. App developers and managers should recognize and investigate the risks
associated with failing to distinguish between these two worlds. Therefore, a minimum age for
the use of mHealth apps should be discussed. In addition, some respondents questioned the
minimum age due to the fact that younger users may listen to their phones more than they do
to their bodies.

The findings indicate that managers and developers need to pay closer attention to users'
feelings since positive feelings and the avoidance of pressure and disappointment are driving
factors for increased usage frequency of mHealth apps. From an economic point of view, it is

not only managers and app developers who benefit, but above all the healthcare sector.
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5.4 Limitations

Although the research was successful in achieving its objectives and producing relevant
results, there are some limitations which could not be eliminated. As a first point, it should be
noted that this study is not representative, and therefore, it cannot be generalized, as no more
than eleven respondents were interviewed for this study. Further, although this research
initially conducted twelve interviews, one had to be excluded, resulting in a sample size of
eleven. In addition, the respondents of this study were selected based solely on the researcher's
networks by a convenience sampling criterion and a snowball sampling procedure. The
findings of this study are limited to individuals with specific demographic and socioeconomic
characteristics, making generalizations difficult. Furthermore, the sample is not balanced by
gender and age, as there are three men and eight women ranging in age from 22 to 33.
Therefore, it might not be valid to generalize this study's results to individuals younger than 22
and older than 33 years. Even though this study examined respondents from five different
countries rather than being restricted to one nationality, its findings may not be generalizable
due to the uneven distribution of nationalities: 60% German, 10% Luxembourgish, 10%
Belgian, 10% Turkish, 10% Greek, and 10% South African. It is even more challenging to
generalize and transfer these findings to a broader context due to the unequal distribution of
nationalities.

Also, since semi-structured interviews encompass a degree of freedom in formulation
and questions, the interviews were not entirely consistent and, thus, differed in their thematic
focus. Upon examining the apps investigated in this thesis, it should be noted that only a small

number of mHealth apps are covered, such as Health and Nike Run Club.
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5.5 Future Research and Recommendations

This study's objective was to explore the experiences of mHealth users, in particular,
focusing on their emotional responses to using these apps. Through a qualitative approach, the
research was able to gain a comprehensive understanding of how users feel when paradoxical
tensions are experienced and what emotional reactions these cause while using the apps. Due
to the limited number of respondents in this research, future research should examine the
identified paradoxes, the positive and negative emotions, and the coping strategies to overcome
them in greater depth. In addition, it would be beneficial to determine which types of mobile
health applications elicit paradoxical tensions and negative feelings. Considering that there are
a variety of mHealth apps available, including step counters, nutrition tracking apps, meditation
apps, etc., it would be interesting to find out which type of mHealth application causes the most
paradoxical tensions and negative emotions.

Additionally, although mobile health applications were initially developed to manage
diseases and treatments, such as diabetes, hypertension, etc., there is a growing interest in these
applications among individuals who are not chronically ill (Seiwert et al., 2013). The ever-
increasing number of users downloading mHealth apps and its growing market value are
evidence of this assertion (Al-Blooshi et al., 2020). Most research has been conducted in the
health care sector, where chronic disease patients have been the focus. Therefore, future studies
should focus on the experiences of mHealth users who are not in treatment for any disease yet
are still interested in maintaining a healthy lifestyle.

Furthermore, this research revealed that some respondents rely more on the app and its
provided information than others. As a result, several negative emotions such as fear, anxiety,
disappointment, and stress were induced. In this regard, personality traits seem to play a
significant role. The respondents who described themselves as competitive also experienced
the most negative emotions due to their overreliance on numbers and data insights. In contrast,
individuals who stated that they are more laid back were not overly concerned with the
information provided by the app and could maintain a healthy relationship with it. Accordingly,
it would be interesting first to investigate the participants' personality traits, group them, and
then analyze whether they experienced paradoxical tensions and emotions similarly or differed
from one another. Furthermore, the duration and intensity of emotions can also be examined.
Consequently, one can determine which type of mHealth app most appeals to the respondents
with similar personality characteristics.

Another limitation is that the respondents had difficulty distinguishing feelings from

experiences. To be more precise, participants who had positive experiences in relation to
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mHealth apps also interpreted these as positive emotions and vice versa, which does not have
to be the case. Before conducting the interview, the interviewer should clarify the term
emotions and explain what these entails.

Moreover, since respondents often discontinue using their mHealth apps early on,
future research can assess what is needed to make these apps fully integrated into users' lives
and what factors promote long-term use. A focus could be placed on push notifications since
these appear to affect respondents the most and have a negative impact on their mental health.
Participants in this study also cited push notifications as one of the main reasons they distanced

themselves from mobile health apps.
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6. Conclusion

This master thesis explores the emerging literature around mHealth apps and its effects on
consumer behaviour by answering the following research questions:

A. “What are the emotional consequences elicited by paradoxical tensions of using

mHealth applications?”

B. “How do users cope with these emotional consequences?”
To investigate the paradoxical tensions that exist within the domain of mHealth apps and to
gain a deeper understanding of users' emotional reactions, experiences as well as their coping
strategies, a qualitative research approach with semi-structured research questions was used.

As a result of this study five paradoxes have been identified, including Motivating/
Demotivating, Independence/ Dependence, Achievement/ Failure, Self-comparison/ Peer
comparison and Integration/Disintegration. These paradoxes evoke several positive and
negative emotions reactions in users. The most prevalent positive emotions discovered were as
follows: Happiness, Joy, Satisfaction, Pride and Motivating. Whereas the most commonly
occurring negative emotions were: Stress, Guilt, Disappointment, Fear, Anger, Pressure and
Frustration. As a means of diminishing the negative feelings that arise as a result of paradoxical
tensions, users employ coping strategies. A total of four coping strategies were identified in
this study, namely Discontinuance, Distancing, Ignoring, and Adapting/Adjusting.
Nevertheless, users also point out that mobile health apps have potential risks, such as
promoting unhealthy and toxic behaviors that can negatively affect users' physical and mental
health.

Respondents in this study recognized both the positive and negative aspects of mHealth
apps and were able to draw a clear distinction between the app and the real world. While the
positive experiences outweigh the negative ones, the negative experiences have been discussed
the most. Although some of the respondents were able to cope with the paradoxical tensions
and the negative emotions associated with mHealth apps, others were not able to do so. As a
result, they deleted the application or distanced themselves from it. Thus, discontinuation was
primarily attributed to negative feelings such as stress, anger, disappointment, and frustration
created by the paradoxes encountered. Further reasons for users to distance themselves from
these applications were their fear of becoming emotionally dependent upon them. In light of
this, several actors, including app developers, managers, health institutions, and policy makers,
should consider how potential risks, paradoxes, and negative emotions can be reduced and

improved in the future.
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Appendix

Appendix A: Interview questionnaire

Before we start with the interview, I would like to thank you in advance for participating in my

research for my Master Thesis.

As discussed, beforehand, this research is about exploring the experience of users with mHealth

applications.

When answering the questions, please keep in mind that there are no right or wrong answers.
Furthermore, I would like to inform you that I will treat your answers with confidentiality and
all your responses will be pseudonymized. Further, it is essential to point out that you are free
to withdraw at any time during the interview and that you may also later request the removal
of your data from the analysis. Please also note that your data will be used only for this Master's
thesis project.

The interview will start with some general questions and then we will work towards the core
of the interview. In total this interview will approx. last 45 min. I ‘d also like to let you know

that during the interview I may be taking some notes on things we discuss.

Before we start, do you have any questions upfront that you would like to ask? Do you agree
to participate? If so, do you mind the interview being recorded?
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Introduction

Let’s start with some first questions about you. How old are you? Where are you currently
living? Would you like to share your level of education and profession?

Usage
Now, I would like to ask you some general questions regarding the use of mHealth
applications/apps.

1) Which mHealth app(s) do you use at the moment?

2) How does this app work exactly? / What exactly do you do with it?

3) When you use this mHealth app, how often do you interact with it (or, how often do
you use it)?

4) For how long now have you been using it?

5a)  Did you use other mHealth apps previously?

5b)  Which ones?

6) For what purpose did you use it/them?

7) Why did you stop using it/them

Getting back to the app you now use:

8a)  Why did you decide to use this app (or, for what purpose did you download this app)?

8b)  What were your expectations from the use of this app?

9) Have your expectations been met? / Have you observed any changes in your life by
using this app?

Experience, Emotions & Coping strategies

Positive Experiences

10)  What are the positive aspects of using this mHealth app? / What positive experiences
have you had so far with using it?

11)  Were these experiences expected or not?

12)  To what would you attribute these experiences?

13a) When experiencing these positive aspects from using this app, how did you feel
exactly?

13b) Which emotions did you experience more frequently and in what moments?

13c) What do you think caused this emotion?

14a) How do you think these positive experiences affected your usage of the app?
14b) How do you think these positive experiences affected your health-related behavior?

70



Negative Experiences

15)  What are the negative aspects of using this mHealth app? / What negative experiences
have you had so far with using it?

16)  Were these experiences expected or not?

17)  To what would you attribute these experiences?

18a) When experiencing these negative aspects from using this app, how did you feel
exactly?

18b)  Which emotions did you experience more frequently and in what moments?

18c) What do you think caused this emotion?

19a) How do you think these negative experiences affected your usage of the app?

19b) How do you think these negative experiences affected your health-related behavior?

20)  Have you ever felt that some of the negative experiences you just mentioned were in
conflict with some of the positive ones you mentioned earlier?

21a) Ifyes, how did that make you feel?

21b) How did that affect your usage of the app or your behavior?

Closing questions

22) How would you describe your overall experience with mHealth apps from the beginning
until now?

23) Do you intend to continue using this app in the future?

24a) If yes, why? / Does this have something to do with the positive experiences you have had
so far with it?

24b) What changes would you like to see in this app, so you can have similar or more positive
experiences with it in the future?

25a) If you do not intend to continue using it, why? / Does this have to do with the negative
experiences you have had so far with it?

25b) What changes would you like to see in this app, so that it can help avoid negative
experiences in the future?

Do you want to add anything else?

Suggestion: after closing the interview, you can ask them what they thought of the interview,
how they felt during it (comfortable etc).
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