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Worldwide, obesity is a salient public health problem, particularly for
young women. Mobile fitness technology, such as smartwatches, trackable
wrist bands, and fitness apps, provides interventions that are affordable and
tailored to engage women in physical activities. However, systematic reviews

suggest that women's adherence to mobile fitness technology is problematic.

Relationship management theory (RMT) is used in this dissertation to
explore the solutions to this challenge. RMT gives guidelines on how to engage
the publics and establish long-term stable relationships through strategic
communication. Mobile fitness technology centers around interacting with
users about exercise data and fitness information. Given its communication-
centered nature, short-term abandonment of mobile fitness technology is

actually a problem of how to engage users via strategic communication to



establish long-term quality relationships.

The research questions ask how women make meaning of their usage
and assess the relevance of RMT in explaining women's connections to the
technology. Fifty female users in total participated in the one-on-one semi-

structured qualitative interviews.

The data suggests two types of relationships: human-technology
parasocial relationships and user community relationships. Based on the
findings, this study generates practical implications for technological
interventions to achieve success in changing women's obese and low
participation in exercise. It demonstrates that sophisticated sociocultural factors
play a crucial role in facilitating long-term relationships between females and

mobile fitness technology.

Interestingly, the relational outcomes also include not only users’
exercise behaviors, but also show spillover effects on their perceptions of the
technology companies. Traditionally, a company's relationship management is
facilitated by public relations practitioners with tangible products or
community events. Mobile fitness apps generally have no real human
organizational representatives to interact with users, and users do not have
“bricks and mortar” spaces to get to know each other to build community
bonds. This study extends the RMT theory in the form of a virtual
organization-public relationship (OPR) and elaborates on the outcomes and

moderators of the virtual OPR.
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Chapter 1: Introduction

Worldwide, obesity is a salient public health problem, particularly for young
women. According to the World Health Organization (WHO, 2019), the global obesity
rate in 2016 was three times the rate in 1975. In 2016, 1.9 billion adults worldwide were
overweight. According to WHO, the global obesity rate has increased faster among
females since the 1980s. Wane, van Uffelen, and Brown’s (2010) review summarized 29
studies on women’s health, which stated that young women aged 18 to 36 years old gain
weight much faster than any other age group of females.

There is a strong association between the obesity problem worldwide and the low
physical activity participation rate among young women. In the United States, young
adults between 18 to 29 years old showed a significant decline in physical activity
participation compared with adolescents below 18 years old (Caspersen, Pereira, &
Curran, 2000). Among them, more young women were physically inactive than men at
this age, and more men participated in sustained regular physical activity than women. In
China, adult women were also found to participate much less in physical activity than
males (Sit, Kerr, & Wong, 2008). A physical activity prevalence study with 20 countries,
including China and the United States, reported that gender difference at the young adult
stage was significant: more young adult males were active than females in most countries
(Bauman et al., 2009).

Systematic reviews suggest that women’s adherence to physical activity programs
is problematic, particularly the attrition rate in intervention programs reaches as much as
50% in some programs (Hutchesson, Hulst, & Collins, 2013; White, Randsdell, Vener, &

Flohr, 2005). A two-year follow-up study with a randomized sample of 137 U.S. women
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reported that only 17% of participants in the intervention group persisted in the
prescribed regular walking physical activity during this study period (Findorff, Wyman,
& Gross, 2009). In another aerobics intervention program for young women, only 4.7%
of participants completed 150 minutes of prescribed physical activity each week during
the whole intervention period (Arikawa, O’Dougherty, Kaufman, Schmitz, & Kurzer,
2012). Most early dropout participants were more inactive than average at the baseline,
which means that young women who should receive more help chose to give up sooner.
Fitness Technology Usage in China and America

American and Chinese women’s meaning-making experiences of mobile fitness
technology usage is valuable. First, the United States and China are the two leading
countries in mobile fitness technology in terms of market size, annual revenue, and
number of active users (Statista, 2019). Second, because of the distinctive preference for
ideal beauties in the United States (toned skin and activeness) and China (fair skin and
passiveness) (Fowler & Carlson, 2015; Zhang, 2012), it will be interesting to examine if
and how such ideologies impact women from these cultures in using mobile fitness
technology differently. Finally, these two cultural contexts enrich the theory application
in this dissertation.

In this study, I chose Chinese American women to explore American cultural
influences. Due to diverse ethnicities in the general population in the United States and
the limited sample size of this qualitative study, I decided to focus on American women

with Chinese ethnicity.

Intervention: Mobile Fitness Technology

Mobile fitness technology is one intervention that might be able to reduce the
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problem of low fitness among women. Mobile fitness technology is defined as the use of
mobile devices for fitness purposes. Mobile fitness technology includes smartwatches,
trackable wrist bands, and fitness apps. Mobile fitness technology is affordable and
tailored to engage women in physical activity. Subscriptions to apps, for example, are
cheaper than membership fees to gyms. Also, people can do yoga, aerobics, and
weightlifting at home with demonstrative videos from these apps so that commute time to
gyms can be saved. Fitness apps embedded in wearable devices assist users in monitoring
their physical activities. Some apps, such as MyFitnessPal, offer healthy food suggestions
that enable people to monitor nutrition intake, as well. Other fitness apps such as the
Fitbit facilitate large user communities so that people can compete against friends and
share physical activity experiences with virtual communities.

Mobile fitness technology generates great profits, which suggests a promising
trend for the industry. Revenue from the global fitness market will reach U.S.$16.857
million in 2019 (Statista, 2019). Wearable devices account for $14.528 million, and
mobile fitness apps contribute $2.329 million. According to Statista (2019), mobile
fitness apps are expected to grow at an annual growth rate of 7.2% from 2019 to 2023.
The user penetration rate hit 11.2% in 2019 and is still expected to increase.

Young women have become the primary consumers of mobile fitness technology.
In China, 61.6% of total users of physical activity apps have been women, and 45.4% of
total users were under 25 years old by June 2018 (Jiguang, 2019). In the United States, a
March 2017 national survey among adults found that 24% of American women used a
fitness application to track their physical activities regularly (Statista, 2019). Almost all

of the followers of the popular fitness app Sweat: Kayla Itsines Fitness, were females



(AllCorrect, 2017). Women also constituted 77% of the followers of another calorie and
exercise tracking app, MyFitnessPal, in the same year. However, little research has
delved into the usage of mobile fitness technology among women.

Even with the potential for increasing physical activity, mobile fitness technology
has difficulty engaging users (e.g., Hebden et al., 2014; Leinonen et al., 2017). Although
mobile fitness technology provides convenient and low-cost opportunities, few
participants persist in using it longer than a few months. For example, a national
intervention program with a large sample found significant changes in the experimental
group in the first three months, but no difference was identified between the control
group and the experimental group after six months (Jauho et al., 2015; Leinonen et al.,
2017). It was because the majority of participants had abandoned the technology at the
second checkpoint. A national survey reporting 60% of mobile phone users in the United
States downloaded one or more such apps, but half of them had given up using the apps
(Krebs & Duncan, 2015). This study reported the top three reasons for discontinuing
usage were: time-consuming to enter data manually, decrease of interests in the apps, and
extra expenditure embedded in the apps. Another large sample survey reported that 30%
of owners abandoned their wearable devices due to perceived ineffectiveness, loss of
interests, and technological problems (Bindi, 2016).

Low engagement via mobile fitness technology is a challenging problem for
public health. Exercise needs to be regular and persistent in order to benefit adults (CDC,
2018). CDC’s physical activity guidelines require adults to participate in 150 to 300
minutes of moderate-intensive exercises every week. Mobile fitness technology cannot

fully enact its intervention effects on people unless users utilize it on a regular basis for



the long term. Meta-analytical reviews have shown that the current research on fitness
technology has a limited understanding of the perceived relationship users feel with
fitness, and with technology. Research has overlooked long-term relationship-building
with users (e.g., Gardner, de Bruijn, & Lally, 2011; Modave et al., 2015; Payne, Lister,

West, & Bernhardt, 2015).

Purpose of the Study

Relationship management theory is used in this dissertation to explore the
dynamics of the connections and motivations women have to their mobile fitness devices.
The existing research in the fields of communication and technology identifies human-
technology relationships as a trend and calls for more research to extend this direction of
scholarship. The human-technology relationship research informs my study by providing
insights into the parasocial relationships between artificial intelligence and humans. The
originality of this study lies in its application of relationship management theory to a
parasocial human-technology relationship.

The purpose of this study was to apply relationship management theory to the
context of mobile fitness technology to explore how women from two different cultural
backgrounds make meaning of their relationships with mobile fitness apps. The
phenomenon of women’s usage of mobile fitness technology is situated in public health,
communication and technology, and women studies. Relationship management theory
provides a strong framework to analyze various forms of relationships and suggests
strategies for long-term quality relationships. Indeed, engaging publics via relationship

building is the essential function of public relations practice. Therefore, the problem of



establishing and maintaining long-term quality relationships with publics through mobile
fitness technology should be informed by public relations scholarship.

Relationship management theory, particularly its recent scholarship on strategic
communication via digital media, fits well with the mobile fitness technology context
because this technology is communication centered. The usage of mobile fitness
technology is not a consumption process, which distinguishes it from material
consumptions such as food intake. Eating food is to take the nutritious materials into
one’s body, and these materials disappear after consumption. Using a smartwatch,
tracking wrist band, or a fitness app does not involve any visible material consumption.
The basic function of all mobile fitness technology is to provide meaningful information
to users via digital media, such as exercise data, coaching advice, encouraging words
during one’s jogging, or demonstrations of gestures through video clips. In other words,
this technology is built around strategic communication with users. Given that strategic
communication via digital media is the trend of the current relationship management
scholarship (e.g., Men & Tsai, 2015; Smith & Gallicano, 2015), this scholarship is well
applicable for the mobile fitness technology context.

Relationship management theory is also necessary because mobile fitness
technology facilitates two of the three types of relationships that this theory addresses.
Relationship management theory posits three types of relationships in the organization-
public relationship (OPR) context: interpersonal, professional, and community
relationships (Bruning & Ledingham, 1999; Ledingham, 2003). Mobile fitness
technology creates user communities, which makes the theory applicable to community

relationships. Research has found substantial evidence on the benefits of exercising with



supportive communities than exercising alone. The MyFitnessPal company stated that
individual app users who connected with 10 or more friends on this fitness app lost four
times as much weight when they were compared with users who exercise alone
(Myfitnesstribe, 2014). A recent study researched a community of employees from the
same company who received Fitbit trackers for free as part of their company’s health
promotion initiative (Zhu, Dailey, Kreitzberg, & Bernhardt, 2017). The study’s structural
modeling results demonstrated that both social sharing (sharing exercise data on social
media) and social competing (competing against each other online through exercising
data) both significantly led to the exercise intentions of community members. The
potential of relationship management theory in the research on user community
relationships lies in its guidelines for relational outcomes and relationship cultivation
strategies.

This technology also facilitates another type of relationship: human-technology
relationship, which is coherent with the interpersonal relationship in relationship
management theory. Interpersonal relationship in OPR refers to a public member’s
personal relationship with an organizational representative. Recent scholarship of
relationship management extends organizational representative from a human to a virtual
representative such as Al technology and robot (e.g., Lew, Walther, Pang, & Shin, 2018).
Advanced fitness apps embedded with Al technology is able to give instructions and
personalized feedback to users like coaches or dietitians. For example, CNN reports that
the Aaptiv app talks to users with coaching advice (Burke, 2018). The Boohee app can
remind individual users to take how much more or fewer carbs, protein, and vitamin they

should eat, which is tailored to the meal data provided by the users. Therefore, mobile



fitness technology can function as a human agent to interact with a user, which satisfies
the definition of interpersonal relationship in relationship management theory.

In order to engage young women in using mobile fitness technology, this study
explores how young women make meaning of mobile fitness technology and to assess the
relevance of relationship theory in explaining women’s connections to the technology.
Research in women studies contributes to this study with research on ideal body image,
women’s exercise intention, and women’s adoption of technology. Despite the
phenomenon that the major body of users of mobile fitness technology is young women,
little research has delved further into the sociocultural aspects of technology usage among
this population. Literature from women studies alone is insufficient to explain what and
how new technological factors change women’s exercise participation.

Adopting qualitative interviews, I invited users to narrate their complex
experiences, which helped provide a more sophisticated picture of the relationships
between technology and human beings, as well as relationships among users. The
research method of the qualitative interview was used to answer research questions
because it allowed users to reflect on their experiences with their chosen mobile fitness

technology in naturalistic settings in-depth.

Significance of the Study

The findings of this study contribute to theory in public relations by extending
and elaborating relationship theory into an area under-explored: that of relationships with
technology and with health. Also, this study extends the theory in the form of a virtual
organization-public relationship (OPR). Traditional OPR is facilitated by public relations

practitioners with tangible products or community events. Mobile fitness apps have no
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real human organizational representatives to interact with, and users do not have “bricks
and mortar” spaces to get to know each other to build community bonds. Cultivations
strategies, moderating factors, and relational outcomes from this study contribute to
public relations literature by conceptualizing virtual OPR in the current mediated era.

Current research on mobile technology conceptualizes technology as a tool for
human beings, which primarily focuses on the perceived easiness and usefulness of the
technology (Lunney, Cunningham, & Eastin, 2016). However, criticisms emphasize that
this simplified perspective of easiness and usefulness only discusses people’s technology
adoption at the preliminary trial stage, while overlooking complex factors that impact
people’s decisions and behaviors in the post-trial stages (Graaf, Allouch, & Dijk, 2017).
Furthermore, while mobile fitness technology becomes more humanized with
simultaneous feedback and personalized coaching to users, merely two variables do not
capture the current complexities in human-technology interactions. Biundo and
Wendemuth’s (2017) book states that human-technology interactions have shifted to a
new relationship paradigm: technology’s companionship to human beings. Relationship
management theory from public relations brings new implications to mobile
communication research through conceptualizing technology as a humanized entity that
can engage in communication with humans so as to facilitate quality relationships
between the technology and humans as well as relationships among users. With the
relationship management theory, this study adds humanistic theoretical constructs such as
trust, sense of mutuality, and community belonging to the literature of mobile fitness
technology.

Organization of the Dissertation



This dissertation includes background literature and theory, methodological
approach, results, discussion, implications, and an interview protocol. Chapter one
introduces the background and purpose of the study. The next chapter starts with
theoretical constructs in relationship management theory and explains that two types of
relationships are relevant to this study: user community relationship and parasocial
human-technology relationship. I continue to review empirical evidence on these two
types of relationships relating to the context of mobile fitness technology. Finally, I
review the definitions and existing literature on mobile fitness technology, women’s
exercise intentions, ideal body images, and comparisons between Chinese and American
women’s technology adoption.

Chapter Three starts with qualitative research methods and then moves on to
social constructivist epistemology and qualitative interviews. I present sampling
strategies, recruitment methods, data collection, confidentiality, validity and reliability,
and reflexivity. In the fourth chapter, I move on to discuss results, which are organized
around findings to answer RQ1 and RQ?2. Finally, I discuss implications, directions for
future study, and limitations of the study. References are listed before an appendix. The

appendix includes the interview protocols for the qualitative interviews.
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Chapter 2: Literature Review

This chapter reviews the literature relevant to this study. First, this section
introduces relationship management theory, including relationship types and relational
outcomes. I argue that two types of relationships are relevant to this study: community
relationships among users and human-technology relationships. To support this argument,
I present evidence on how these two relationships impact users’ continual usage of digital
technology.

Then, I define mobile fitness technology and discuss users’ motivations. Then,
this review presents the sociocultural factors relevant to this technology. Next, I delve
into the sociocultural characteristics of the population of this study, Chinese American
and Chinese women, in terms of their exercise participation, ideal body image, and
technology adoption. Research questions are presented at the end of the review.
Relationship Management Theory (RMT)

Definition of relationship. The Cambridge Dictionary defines a relationship as
“the way in which things are connected or work together” or “the way two or
more people are connected, or the way they behave toward each other” (Cambridge
Dictionary, 2019). These two definitions have rich connotations. First, it points out that
the entities in a relationship do not need to be human beings exclusively, and nonhuman
entities can have relationships, too. Moreover, these definitions divide relationships into
two situations: human and nonhuman relationships. For a relationship involving
nonhuman entities, a connection or collaboration (“work together) constitute the criteria
for a relationship. This definition will be discussed in detail in the section of the

parasocial relationship, in which a human and a technological entity work together to
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achieve goals. In that section, I will discuss that this type of relationship symbolizes the
third wave of HCI (human-computer interaction) (e.g., Banks, 2015).

For a relationship involving human entities, a connection or interaction (“behave
toward each other”) are sufficient to satisfy the definition of a relationship. It means that
as long as two entities have a connection or interaction, there exists a relationship
between them. Based on this line of reasoning, social interactions can be used
interchangeably with relationships. Much literature has used interactions equivalently
with relationships. For example, in interpersonal communication literature, a relationship
is defined as two parties connect and exert influence on each other (Berscheid & Peplau,
1983; Harvey & Pauwels, 2009; Lea & Spears, 1995; Wood, 1996). This definition
resonates with the definition by the Cambridge Dictionary, which emphasizes that a
connection or mutual influence (a basic form of interaction) between two parties
constitute an interpersonal relationship.

Notably, none of these definitions of relationships include human consciousness
of the relationship. The essence of a relationship is a connection, collaboration or
interaction between two entities, which does not require either party’s verbal consent or
confirmation of the relationship. In an extreme case, an irresponsible father may refuse to
confirm his relationships with his children, but the biological relationships still exist due
to the genetic connections, regardless of his confirmation. In another example, a random
customer who buys a cup of coffee from MacDonald’s may not perceive having any
relationship with the company. However, a customer relationship with a company
establishes as soon as the customer completes the purchase, and thereby the company has

legal responsibilities to provide safe services and products based on this relationship. In
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the 1994°s Liebeck v. McDonald’s lawsuit, a 79-year old woman split the hot coffee from
MacDonald’s on herself and sued the company for commentary damage (Schmerler,
2011). Her lawsuit was based on the liabilities embedded in the organization-customer
relationship. This relationship originated from her purchase behavior rather than a verbal
statement from her or the company to claim the start of the relationship.

History. As early as 1984, public relations scholar Ferguson pointed out that the
scholarship of public relations should surround the study of organization-public
relationships (OPR). Since Ferguson’s (1984) call, the field of public relations
relationship has evolved into a discipline of relationships. The strategic management
paradigm of public relations conceptualizes public relations as the management function
of an organization to develop and maintain mutually beneficial relationships between the
publics and itself (Center & Broom, 2000).

Mutually beneficial relationships with the publics are essential for an organization
because the publics, particularly key constituencies, determine the survival or closure of
the organization (e.g., Grunig, Gurnig, Dozier, 2002; Hon & Grunig, 1999; Ledingham,
2003). Mutual benefits from the OPR refers to the situation in which both the
organization and the public obtain benefits from a productive relationship instead of the
organization as the only beneficiary (Hon & Grunig, 1999). The function of public
relations practice is to reach a common understanding and build relationships
strategically between an organization and its publics (Aldoory & Sha, 2007; Grunig, 2006;
Toth, 2006). Organizational strategic relationship building includes management of

communication (planning, control, and performance evaluation), strategy (prioritize key
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publics and determine relevance to the organization), and relationships (two parties are
mutually dependent on each other and enact mutual accommodation) (Hutton, 1999).

Relationship management theory (RMT) is a fundamental theory in OPR, which
incorporates scholarship from the interpersonal relationship and system theory. The
foundational scholars of RMT, Broom, Richey, and Casey (1997), compared the
relationship between an organization and its publics as the interpersonal relationship
between two people. Their proposed relationship management theory posits that OPR is
constituted by “the patterns of interaction, transaction, exchange, and linkage between an
organization and its publics” (p. 18). Ledingham and Bruning (1998) further argued that
an organization’s relationship with its key publics is mutually influential in terms of
economic, social, cultural, or political well-being of the two social entities. Relationship
management theory has become one of the essential scholarly inquiries in the field of
public relations (Coombs & Holladay, 2015).

Types of relationships. Relationship management theory suggests three types of
relationships within OPR: 1) community, 2) interpersonal, and 3) professional
relationships (Bruning & Ledingham, 1999; 2003).

Community relationship in OPR traditionally refers to an organization’s
relationship with a community to which the organization makes contributions. For
example, a corporation’s PR department enacts corporate social responsibility (CSR)
initiatives to help socially or economically marginalized communities. In this way, a for-
profit organization seeks to build its socially responsible reputation by serving

disadvantageous communities.
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Interpersonal relationship in OPR usually refers to the interpersonal
communication between two human beings at the personal level: an organizational
representative and a member of the publics. In other words, a human representative of an
organization enacts as a persona of the organization to build up an intimate relationship
with a client, which in turn makes the client have a positive impression of the
organization as a whole. For example, a university student has an intimate personal
relationship with MacDonald’s cashier, which leads the student to perceive the
MacDonald company as trustworthy and approachable.

Professional relationship refers to an organization’s relationships with business-
related professionals, such as journalists, supplies, or other organizations, at the
professional level. For example, a PR practitioner of a financial organization seeks to
build professional relationships with a journalist in the Financial Times by sharing
organizational contents and inviting the journalists to the organization’s press
conferences. Building media relations is an example of professional relationships that an
organization’s PR department usually manages.

Relationship outcomes. Relational outcomes have been explored and tested
widely in the relationship management scholarship (e.g., Huang, 2000; Ki & Shin, 2005;
Huang, 2001). This study adopts the five outcomes proposed by Bruning and Ledingham
(2000). The five relational outcomes are the public’s perceptions of 1) trust, 2)
commitment, 3) involvement, 4) investment and 5) openness of the organization
(Ledingham & Bruning, 1998). Trust refers to the degree to which a public believes the
organization does what it promises to do. Commitment refers to the degree to which a

public perceives the organization is committed to making contributions to the community.
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Involvement is defined as the degree to which a public perceives the organization is
involved in the development of the community. Investment refers to the degree to which
a public perceives the organization invests in the prosperity of the community. Openness
is defined as the extent to which a public perceives the organization shares its plan with
the community.

Ledingham & Bruning (1998) states that their proposed relational outcomes are
borrowed from the outcomes of an interpersonal relationship. In other words, they apply
attributes of a relationship between two human beings into a relationship between an
organization and its publics. This means an organization, as a conceptualized non-human
entity, is assigned with human-like qualities in its relationship with publics. The
theoretical origin of interpersonal relationships in the relationship management theory is
both essential and informative for this study. Because the relationship management
theory is an application of human-to-human interpersonal relationships in the human-to-
nonhuman relationships (organization is the nonhuman entity), this means the theory can
also be applied in the human-technology relationships, which are also human-to-

nonhuman scenarios.

Long-term relationship commitment. The tendency for enduring and
committed relationship has always been a preexisting assumption for relationship
management theories. After Dr. Ferguson’s (1984) call for the scholarship attention to
relationships, relationship building has been the goal as well as one of the salient
strengths of both public relations research and practices. She proposes that a relationship
should be conceptualized as a dynamic process instead of a static state, which implies a

long-term orientation to explore relationships. Echoing Ferguson’s call, relationship
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management scholars Broom, Casey, and Ritchey (1997) define the targeted relationships
for management as repeated patterns of interpersonal events mediated by communication.
This definition suggests that scattered, irregular, or unpredictable interpersonal

encounters do not necessarily lead to the relationships that deserve strategic management.
Only consistent and regular interpersonal communication builds relationships between

people over time.

Furthermore, high-quality relationships should be established through long-term
recurrent communicative efforts. Ledingham and Bruning (1998) identified the outcomes
of relationships in public relations as trust, involvement, investment, commitment, and
openness, which are achieved through the employment of strategic communicative
activities. Undoubtedly, these outcomes need a long time to be cultivated. For example, it
is hard to establish mutual trust and commitment when people converse with a stranger
on the subway. Therefore, a person does not have a stable relationship with a stranger
after merely one conversation on a random occasion.

Similarly, Grunig (1993) argued that the achievement of public practices lies in
the longstanding behavioral relationships with publics rather than spontaneous and
irregular image promotion through symbolic activities. Grunig and Grunig (1998)
emphasized that communication programs should be coordinated strategically and
coherently by public relations departments to “build long-term, trusting relationships”
with crucial constituencies (p. 141). Other studies from the Excellence Study also
consistently called for the strategic management of an organization’s communication
activities so that the activities are coherent for building mutually beneficial relationships

with publics (Dozier, Grunig & Grunig, 2013; Grunig & Dozier, 2003). In other words,
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all these studies suggested that the goal of relationship management theory is to build
enduring and stable relationships with publics through a series of well-planned
communicative efforts. The time framework is embedded as the goal of the theory.

Long-term stable relationships are essential for mobile fitness technology because
research shows that a salient problem with such technology is short-term usage.
Researchers in Finland found that their mobile interventions significantly decreased
young people’s sedentary hours in the first three months in their pilot study (Jauho et al.,
2015). However, users from both the control and the intervention groups showed no
significant differences in terms of weight loss, waist circumference, and body fat after six
months (Leinonen et al., 2017). During the six-month trial usage, only 16.4% of
participants (41/250) used the researcher-provided mobile services more than five times.
Likewise, Hebden et al. (2014) witnessed some positive changes in the short-term among
participants using their mobile fitness app, but there was no significant change between
control and trial groups after three months. They pointed out that low engagement with
publics was a significant problem for mobile health apps and invited future studies to
focus on building long-term engaging relationships with users. Given that relationship
management theory in public relations literature focuses on long-term stable relationships
as its outcome, this theory can provide new insights into this problem.

Applying RMT to mobile fitness technology. The recent relationship
management scholarship on 1) mediated community relationship as well as 2) alternative
form of interpersonal relationship in OPR are both relevant to the context of mobile
fitness technology. First, community relationship is pertinent to the OPR of technology

companies because facilitating user communities has become a common practice for
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mobile fitness technology companies such as Fitbit, MyFitnessPal, and Keep. For
example, the Keep app has 140 million people who downloaded it, and 8 million devices
turn on the app actively (Zhijing, 2019). Therefore, the app’s online user community is
massive. Not surprisingly, many technology companies employ user communities as their
selling points to build their brands in the market and establish relationships with the
publics. MyFitnessPal published its research findings on its user community in a detailed
handbook named The Rise of Fitness Tribe (Myfitnesstribe, 2014). They defined fitness
tribe as “a group of two or more people who team up to engage in healthy behavior, build
healthy habits, or achieve a health or fitness goal” (p. 4). They claimed that the number of
people in the fitness tribe could vary from 2 to 200, 000. Based on a survey on exercise
community with 2,220 participants, MyfitnessPal claimed it found empirical evidence on
the overwhelming health benefits of exercise-together than exercise alone. Accordingly,
the company invites users to establish fitness communities via the app. That is to say, the
company seeks to facilitate mediated user communities to help the publics exercise more
regularly and effectively. Therefore, mediated community relationship has become
fitness companies’ OPR strategy. Recent scholarship on relationship management theory
has expanded the definition of community relationships from an organization’s
community services to organization-mediated community relationships, which renders
the theory applicable in the context of mobile fitness technology. PR scholars posit that
communication technology affords new opportunities for organizations to reach out to the
publics: to establish and maintain communities in which relationships are facilitated
among key publics, such as the organization’s supporters and customers (Kent & Taylor,

2002; Kent, Taylor, & White, 2003). Kent and Taylor argue that this mediated
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community relationship contributes to OPR if the organization strategically manages the
community and enacts empathetic listening. They explain that empathetic listening
enables organizations to find common grounds between an organization and its publics,
which is essential to build mutually beneficial relationships. The facilitation of user
community relationships via mobile fitness technology is a new type of mediated OPR,
which, to my knowledge, has yet received any research attention in public relations.
Second, relationship management scholarship has extended the interpersonal
relationship to a parasocial one between human and nonhuman agents. Parasocial
relationship refers to people’s perceived relationships with human-like persona (Coombs
& Halladay, 2015; Giles, 2002, Horton & Wohl, 1956, Schramm and Hartmann, 2008).
Interpersonal relationship refers to the phenomenon that a human organizational
representative maintains an intimate and personal relationship with a customer, which
leads to the customer’s positive perception of the organization (Bruning & Ledingham,
1999; 2003). Nowadays, non-human agents with human-like persona have been
commonly adopted by organizations to communicate with their real human customers.
For example, people talk to automated customer service persona via phone when they
need banking services. Customers make online complaints about missed delivery from
Amazon through textual interactions with a web robot within Amazon’s app. Automated
call centers or web robots usually are intangible without human-like physical appearance,
but they enact effectively as organizational representatives to interact with human
customers. Empirical evidence from experiments demonstrated that customer service
agents were perceived as the personae of an organization by the publics, and positive

interactions between a non-human representative and a real human customer facilitated
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the customer’s positive perception of the organization (Lew, Walther, Pang, & Shin,
2018). Notably, the nonhuman agents in the experiments interacted with human
customers only through simple exchanges of online texting, and no human picture, profile
information, or voice was provided. Under this condition, human customers were still
able to attribute human-like qualities to the nonhuman agents and make meaning of their
interactions to form their perceptions of the organization as a whole. These findings
suggest that an intangible nonhuman agent can enact as an effective organizational
representative to facilitate positive OPR merely through non-verbal cues.

Current mobile fitness apps and devices are able to function well or even better as
nonhuman organizational representatives by the same token. Advanced apps such as the
Keep and Nike Running Club can speak to the ears of a jogger with a real-human voice to
give verbal encouragements and simultaneously update completed distance. This function
means the apps observe a jogger’s real distance via GPS and always inform new numbers
of distance to its user. In other words, these apps do not repeat simple pre-designed
scripts. They speak differently based on the real-time jogging situation. They are much
more intelligent and humanized than the simple online chatbots in the aforementioned
experiment. Even for the smartwatches and wrist band trackers, they interact with users
via texts and symbols on the screen, similar to the textual interactions between chatbots
and humans. Given that simple online chats between nonhuman agents and customers are
conceptualized by PR scholars as a form of OPR building, the interactions between
human users and mobile fitness technology should also be considered as the building of
OPR, too.

Parasocial Human-Technology Relationship and Continual Usage
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Before I discuss the human-like relationship (parasocial relationship) with
technology, I will first review the current third wave in human-computer interaction
(HCI), which is the relationship turn. Because this type of relationship is categorized as a
parasocial human-technology relationship in HCI, I move on to introduce the concepts of
parasocial relationship and persona. Given the robust evidence on parasocial human-
technology relationship’s contributions to users’ continual usage of the technology, I
argue that the parasocial relationship between the publics and their mobile fitness
technology is the other type of relationship pertinent to this study.

Third-wave in HCI: relationship with technology. In 2007, Harrison, Tatar, &
Sengers presented their work on “the three paradigms of HCI”. Since then, their three
paradigms have been extensively adopted in the field of HCI, and three paradigms are
now commonly referred to as the three waves of HCI (e.g., Badker, 2015; Gunkel, 2018).
According to Badker, the first wave of HCI was originated with industrial engineering
and ergonomics till 1992. During this wave, researchers sought to enable humans to have
accurate control of the computational machines so that humans and machines coupling
together to achieve optimal performance (Gunkel, 2018). Badker stated that the second
wave of HCI happened between 1992 to 2006. Liam Bannon’s (1992) work From Human
Factors to Human Actor was considered as a pioneering piece to turn on the second wave
of scholarship in HCI. The focus of the research changed from accurate control of
technology to information flow and transmission via the technology (Gunkel, 2018).

The third wave of HCI has focused on the relationship between humans and
technology. This wave emerged when interactive technology with artificial intelligence

(A]) and multimedia has been commonly used at home and during people’s spare time
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since 2006 till now. Badker’s (2006) milestone keynote speech “when second wave HCI
meets third wave challenges” signified this transition. She stated that technology has
shifted to computer-supported cooperative work (CSCW) and participatory design (PD).
Collaboration, interaction, participation, and individualization have become the
characteristics of the technology of the third wave.

The goal of the human-technology interaction has shifted from information flow
to achieve supportive and situational actions between the two social entities, human and
interactive technology, in complex and rich social realities (Harrison et al., 2007). Social
relations between humans and technology emerged from these situational, meaning-
making, and collaborative goal-oriented interactions, as David Gunkel (2018) argued in
his book chapter The Relational Turn: The Third Wave HCI and Phenomenology. The
relational focus of HCI has resonated with many scholars in this field. Biundo and
Wendemuth (2017) collected this line of research in their edited book, Companion
Technology: A Paradigm Shift in Human-Technology Interaction. Guzman and Lewis
(2019) also supported this argument by arguing that technology’s relationship with
humans should be the current research agenda in HCIL.

An excellent example of the third wave of HCI manifests itself in the
collaborative relationship between a human and the Google map application. The app
analyzes the real-time traffic data as well as the driver’s current geographic location to
give synchronized direction guidance to people. The human and the app closely
collaborative together to achieve the goal of finding and then adopting the best route to
the destination. In this scenario, the technology is individualized because it tailors its

feedback to individual needs for the destination. It adapts to new destinations
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immediately when the human driver does not follow its instructions or change their
destinations. The real-time feedback can give people the human-like impression of the
app: as if the app watched the road and cognitively processed the traffic information
simultaneously. More importantly, the agency of both parties is respected: a human can
choose where to go and changes this decision at any time, and the technology analyzes
the most recent traffic information to give reasonable suggestions. A collaborative
relationship is established between the human and nonhuman agents. More importantly, a
human and the app participate in the decision making and behavioral pursuit of a
common goal (the destination) from the beginning to the end, which validates this type of
collaborative relationship.

In the aforementioned example, technology becomes a communicative subject
that interacts with a human in a highly participatory way. Social relations emerge when
humans and technology connect and collaborate to create new social realities. Human
beings assign social meaning to their communication with technology, which constitutes
relational dynamics. Information and shared meaning go back and force between human
entities and technology entities. Physical, cognitive, and emotional intimacies can also be
established between humans and technology; therefore, technology can also fulfill the
criteria for the other entity in a relationship with a human user (e.g., Banks, 2015). HCI
scholars coined this relationship as parasocial relationships between humans and
technology (e.g., Goh et al., 2017).

Parasocial relationship and persona. The parasocial relationship was first
coined in media psychology, which refers to the phenomenon that TV viewers one-

sidedly perceived themselves developing a human-like relationship with a persona in the
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TV program (Giles, 2002, Horton & Wohl, 1956, Schramm and Hartmann, 2008). The
word persona originated in Latin, which refers to a person wearing a mask during
performances for dramas or rituals (Goh, Kulathuramaiyer, & Zaman, 2017). In
parasocial relationships, personae refer to the characters with which audience members
strongly identify and develop imaginary relationships. Because viewers perceived TV
persona as having eye contact, body gestures, and verbal interactions with them, they
believed they developed relationships with the TV persona in terms of understanding and
developing a sense of intimacy with the persona (Horton & Whol, 1956).

Parasocial relationships are mediated relationships resembling face-to-face
interpersonal relationships. Research showed that people reported affective involvement,
companionship, admiration, encouragement, belonging, gratitude, and even loyalty in
parasocial relationships (e.g., Cole & Leets, 1999; Giles, 2002; Derrick et al., 2009). Not
surprisingly, people usually described the personae in their parasocial relationships as
friends. They rated the intimacy of these relationships much more than daily
acquaintances and only less than very close friends (Koenig & Lessan, 1985). Just as they
did in friendships, people demonstrated a stronger willingness to disclose themselves as
well as deeper empathy to the personae (Branch et al., 2013; Gardner & Knowles, 2008).
Dependence was also reported in parasocial relationships: when TV shows or comic
books ended and people could no longer see their adopted personae, people reported
sadness as if they could not see their friends (Giles, 2002; 2004; Duncan, 2019).

Recent research shows that the personae in parasocial relationships embody a
broad continuum of human-like social entities, including invisible characters such as

radio talk show hosts (Rubin & Step, 2000) and fictional figures (Hoerner, 1999). More
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important, internet, virtual reality, and social media enabled people to develop parasocial
relationships with personae such as avatars in the video games (Banks, 2015), athlete
archetypes on Twitter (Frederick, Lim, Clavio, & Walsh, 2012), organizations
(Labrecque, 2014; Pressrove & Pardun, 2016; Zhong, 2015), and technology (Vaidyam et
al., 2019).

Technology as a persona and users’ continual usage. Goh, Kulathuramaiyer,
and Zaman’s (2017) recent review of persona research reflected how interactive
technology sought to create personae for people to develop parasocial relationships. They
categorized four types of technology-created personae: goal-oriented persona, role-based
persona, ad-hoc persona, and engaging persona. Among these, the technology as
engaging persona represented the most recent trend in designing interactive technology
since the third wave in HCI (e.g., Badker et al., 2012; Cabrero, Winschiers-Theophilus,
& Abdelnour-Nocera, 2016).

Much empirical research has validated human’s parasocial relationships with
technology with artificial intelligence and multimodality. In other words, humans treat
the persona of technology as a human-like social entity that plays an essential and
collaborative role in human decision making and actions. Technology as a persona in
these relationships takes forms of: the mobile applications of intelligent personal
assistants (IPAs) such as Alexa or Siri (e.g., Han & Yang, 2018), robo-advisors in
financial industry (a type of software which gives people finance advice based on
mathematical rules) (e.g., Belanche, Casald, & Flavian, 2019), smart systems in

automobiles (Keller et al., 2019), social TV (an interactive TV set ) (Shin, 2016),
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chatbots and conversational agents for mental health (Vaidyam et al., 2019), and avatars
in online games (Banks & Bowman, 2016a).

Moreover, robust research found parasocial human-technology relationships led
to continual usage intentions of the technology at the post-adoption stage. In other words,
the degree to which people associate human qualities with their technology predicts their
intentions to continue using it. Han and Yang (2018) adopted the framework of parasocial
relationship to conceptualize mobile applications of personal assistants as the personae.
Their structural equation modeling confirmed that people’s parasocial relationships with
these mediated personae positively associated with their satisfaction (R?>=0.589) as well
as continual usage intention with the applications (R?>=0.579). Similarly, Lee and Kwon
(2013) also reported that the parasocial framework significantly predicted the continual
usage of mobile devices. Likewise, Chiu and Huang (2015) found that the parasocial
relationships between users and social network sites significantly associated with their
gratification with the sites (R>=0.675), which led to their continual usage intention of the
sites (R=0.662). The evidence from these studies suggests that parasocial relationship is
a framework with strong predictive power on users’ continual usage intentions for
interactive technology with Al and multimodality.

Although there has been none research on the parasocial relationship between
human and mobile fitness technology to my knowledge, I argue that the parasocial
framework is applicable and necessary in this context for three reasons. First, people’s
parasocial relationships have been found with mobile devices (Lee and Kwon, 2013) as

well as mobile applications (Han & Yang, 2018). It is also possible that users can develop
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parasocial relationships with wearable fitness devices (smartphones or trackable wrist
bands) as well as mobile fitness apps.

Additionally, the publics’ continual usage of mobile fitness technology is
desirable from the perspectives of public health. Because of this robust evidence from
parasocial relationships on users’ continual usage intention, it is necessary to explore how
technology companies can cultivate parasocial relationships between their technology
devices/apps and the publics.

Research findings on the intangible humanness of technology persona support the
application of the parasocial framework in the context of mobile fitness technology.
Classic parasocial research on TV figures used perceived physical attractiveness and
body language of the figures to predict parasocial relationships (Hartmann & Goldhoorn,
2011). These constructs would be hard to apply to mobile fitness trackers or apps. Yet,
Han and Yang reported that perceived social attractiveness of the personae of mobile
applications was more significant than their physical attractiveness in predicting users’
parasocial relationships. Lee and Kwon used the perceived warmth of the interactions
with the technology to predict users’ parasocial relationships. Accordingly, verbal,
textual encouragement, tailored real-time feedback, and coaching advice can also be
counted as perceived humanness of mobile fitness technology, and thereby parasocial
relationships can be applied to the persona of this technology.

Mobile Fitness Technology

Definition. Mobile fitness technology refers to technology that is used in mobile
devices for fitness purposes. In Goggin’s (2012) book Cellphone Culture: Mobile

Technology in Everyday Life, he defined mobile technology as a technology for
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networked wireless smartphones that provides the functions of a cellphone, camera,
notebook, music player, games, and internet usage. Furthermore, some other scholars
argued that mobile technology includes hand-sized digital mobile devices (Lu, Yao, &
Yu, 2005). Therefore, smartphones, tablets, e-book readers (e.g., Kindle), and networked
digital gadgets (e.g., smartwatch, Fitbit) can all be classified as types of mobile

technology.

In the field of public health, mobile technology is embodied in mobile health
gadgets for people to wear on their bodies (e.g., Fitbit wristband), online intervention
programs for specific populations, and health apps embedded in smartphones or tablets.
For example, the fitness application Keep provides demonstrative aerobics and yoga
videos and personalized training guides for users. These days, there is a trend to converge
digital fitness gadgets, internet intervention, and mobile apps. For example, the Fitbit
wristband records people’s running miles, and people can check their data in the Fitbit
application on their smartphones. The Fitbit website also provides fitness information and
discussion board to users. Vickey, Breslin, and Williams’ (2013) review of mobile fitness
apps listed Nike+, RunKeeper, DailyMile, MyFitnessPal, and Endomondo as the most
popular fitness apps in the United States. Keep app is one of the top three mobile fitness
apps (MFAs) in China with 160 million users, and most of them are adults under 30 years
old (Jiang, 2019). The functions of various MFAs include monitoring and keeping
records of one’s physical activity and diet data; making personalized training plans;
giving physical activity feedback and guidance; providing an online community to
socialize with other application users; providing demonstrative videos; setting reminders

for diet or exercise; sending newsletters on health information; and so on.
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Users’ motivation. The motivation of using mobile fitness technology still fits
into the two categories: either socializing with other humans via the technology (user
community relationship) or strengthening one’s health through the technology (parasocial
human-technology relationship).

A recent study on the usage of WeChat for health purposes in China showed that
Chinese people’s motivation for this application had five categories: seeking health
information, building self-agency, interacting with others, utilizing the conveniences
afforded by the technology, and expressing their identities (Zhang & Jung, 2018). A
qualitative interview study in the United States found different kinds of motivation with
self-tracking fitness technology: directive tracking (to achieve explicit goals),
documentary tracking (to record one’s physical activity data), diagnostic tracking (to find
causes for physical problems), rewards collecting (to collect badges and grades), and
fetishized tracking (to explore new technology) (Rooksby, Rost, Morrison, & Chalmers,
2014). Based on different categories of motivations and usage behaviors, another
qualitative study in America distinguished five types of users: curious immobiles
(physically inactive, but want to explore the devices), aspiring starters (physically
inactive, but motivated to improve), motivation seekers (physically active and seek to
maintain or improve physical activity level), quantified selfers (physically active and try
to record one’s physical activity data) and persistent roamers (physically active but
consider the tracker to be unnecessary) (Jarrahi, Gafinowitz, & Shin, 2018).

These studies suggested that U.S. users focused more on their physical activities
with the help of technology, whereas users in China embraced the socialization

affordances of technology. However, more studies are still needed to verify this argument.
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Also, the aforementioned studies did not delve into the sociocultural aspects of people’s
usage motivation. These aspects can better explain how sociocultural environments
impact people’s usage decisions and behaviors, as people do not merely use new
technology in a vacuum.

Exercise as community. Fitness app users demonstrate strong desires for social
companions to exercise in communities. For example, in MyFitnessPal’s large sample
survey, around 56 % of its app users stated their needs to exercise in communities.
Fitness apps nowadays provide social features in the apps’ built-in communities such as
community ranking based on daily exercise time, chatting with other users, commenting
on others’ posts, networking with strangers using the same app, sharing real-time status
(Huang & Zhou, 2019). A recent dissertation reported that women with strong social
support were more likely to adhere to daily exercises (Wozniak, 2019).

Many other studies also reported the significant role of exercise communities
(social media communities or fitness app’s built-in communities) on the success of
mobile health (mHealth) intervention programs (e.g., Al Ayubi, Parmanto, Branch, &
Ding, 2014; Khalil, & Abdallah, 2013; Middelweerd et al., 2015; Pumper et al., 2015;
Tong & Laranjo, 2018). Some users stated that their competitive personality was a good
fit for the social competition feature of the apps.

Particularly, a longitudinal study was informative in terms of the user
community’s impact on continual exercise behaviors. After analyzing the exercise data of
6 million users for 5 years, a study reported significant impacts of online communities on
people’s exercise behaviors (Althoff, Jindal, & Leskovec, 2017). In their study, when a

fitness tracking app incorporated social features, user’s usage of the app boosted 30%,
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and retention of users increased by 17%. On average, the app user’s daily steps increased
400 steps per day. This positive behavioral change lasted as long as one year. Therefore,
good relationships in the mediated user communities will motivate users to exercise with

their technology regularly in the long-term.

Positive aspects of usage. Mobile fitness technology that promotes physical
activity at home may provide more affordances for people who want to escape from
masculine gym cultures. Pridgeon and Grogan’s (2012) qualitative study found that
masculine gym culture intimated females who go to gyms on a regular basis. Laverty &
Wright (2010) argued that the gym is still a space to monitor and measure people’s
bodies from a patriarchal and neoliberal perspective. Particularly, women with low body
satisfaction and inconsistent physical activity habits dropped out of the gym programs
after a few months. These women explained that they felt uncomfortable about their
bodies in the male gaze.

Moreover, exercising with others in the gym exacerbated social comparisons of
body shapes. Clark’s (2018) ethnography with women in a working-class gym in the UK
furthered this argument. Her participants explained that the gaze from both males and
females in the gym triggered social comparisons of their bodies, which made them feel
anxious and discouraged. Some mobile fitness technology guides users to do physical
activities (e.g., yoga or aerobic dancing) at home instead of public spaces. In this way,
participants may avoid the judgmental gaze from others.

Because of these negative sociocultural factors about exercising publicly with
others in the gyms, mobile fitness technology provides the affordances for women to

exercise by themselves or with virtual exercise buddies from the user communities of the
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technology.

Negative aspects of usage. Participants reported stress, guilt, less sense of control,
and either blind trust in or suspicion of the authority of the tracking technology (Duus &
Cooray, 2015; Fritz, Huang, Murphy, & Zimmermann, 2014). Duus and Cooray (2015)
found complex feelings for technology among women who used the Fitbit regularly.
While 88% of the participants agreed that measuring their physical activities was
important, 79% of participants also reported pressure from the technology to reach daily
physical activity goals. More than half of the participants complained about the feeling of
being controlled by the device, and one-third of them described the device as an “enemy”
that made them feel guilty for not exercising enough. Similarly, another study reported
that participants felt frustrated when they forgot to wear the self-tracking devices and
failed to record their physical activities (Fritz et al., 2014).

Research finds that feedback from the technology distracts users’ attention and
disrupts their enjoyment of physical activities. Patel and O’Kane (2015) reported that
some users felt annoyed when alerts and notifications from self-tracking devices
disturbed their concentration. These people decided to abstain from bringing any
technology to the gym while exercising. Interviews with female runners in the United
Kingdom found that mobile self-monitoring technology brought both enjoyment and
frustration to users (Little, 2017). While some women embraced obtaining feedback from
the technology, some others commented that such feedback distracted them from
enjoying running and forming connections with nature. Particularly, when data suggested
that their performances went down and weight increased, they felt discouraged.

Notably, research shows that users’ agency plays a crucial role in their decision-
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making regarding their bodies and suggestions from the apps. A qualitative study with
users of a calorie monitoring application, MyFitnessPal, reported that some female users
demonstrated blind faith in the instructions about food intake limits and their ideal
weights from the app. They did not question the appropriateness of such instructions for
their cases, and strictly carried out the plan prescribed by the app. In contrast, some
people abandoned the technology due to unrealistic exercise goals suggested by the
technology (Stulberg, 2017). He explained that the technology prescribed him excessive
goals beyond his physical capabilities, which made running less enjoyable and
counterproductive.
Women’s Technology Adoption

Literature shows that fewer women adopt new technology than men due to
sociocultural factors. Cooper (2006) argued that there is a digital discrepancy between
males and females: women are at a disadvantage concerning the use of technology.
Sociologists of technology argue that social relations and social interests are intertwined
with technology development and usage (MacKenzie & Wajcman, 1999; Williams &
Edge, 1996). In her book Shaping Women’s Work: Gender, Employment and Information
Technology, Juliet Webster (1996) further explained that technology innovation is a
product of complex negotiations of social interests and expertise among social actors. She
further argued that social analysis is always needed to identify whose interests are
prioritized and what social meanings are constructed around technology usage.

A higher percentage of women in the general population adopt new technology in
Asia than in North American, which is explained by stronger collective cultural

influences on people. Cai et al.’s (2017) meta-analysis argued that collective cultural
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orientation strengthened the social norm of technology adoption in Asia, compared with
the more individualistic culture in North America. This explanation was also used in Lu
et al.’s (2017) study when they found that their Chinese sample differed significantly
from the U.S. sample in terms of social influence’s prediction power on the intentions for
continual usage of mobile shopping technology. Lu et al. (2017) argued that given the
prevalence of WeChat and other mobile social media in China, as well as a stronger
influence of collectivism, Chinese people conformed more to the social norms of the
technology usage than the Americans. Similarly, Venkatesh and Zhang’s (2010)
longitudinal data also found that social influence was significantly predictive of the
intention to use technology in China, but it was not significant in the United States.

Women’s low engagement in exercise. Fewer women are motivated to engage in
exercises than men. College women in America demonstrated stronger desires for weight
management than their male counterparts, but their motivation for strength stamina and
competitive sports was distinctively lower (Kilpatrick, Hebert, & Bartholomew, 2005).
Women in China were found to have little interest in weight lifting training because this
exercise was perceived to be associated with masculinity (Gao & Xiang, 2008).

Research has consistently found that gender predicts significant differences in
people’s intrinsic versus extrinsic motivation for physical activities and sports. A study
with 2,199 American participants reported that males demonstrated intrinsic motivation
for exercises, such as strength, competition, and challenge, while females showed
extrinsic motivation, including weight management and appearance (Egli, Bland, Melton,
& Czech, 2011). Similarly, in Asian contexts, a survey study with 1,360 adults found that

females participated in physical activity for appearance and physical conditions, whereas
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males participated in exercises for competition and ego (Molanorouzi, Khoo, & Morris,
2015).

Substantial evidence suggests that the distinction of intrinsic versus extrinsic
motivation is crucial to people’s exercise adherence. A recent experimental study found
that intrinsic motivation was significantly correlated with people’s adherence to exercise
intervention programs (Thegersen-Ntoumani, Shepherd, Ntoumanis, Wagenmakers, &
Shaw, 2016). Qualitative interviews also showed that participants persisted in challenging
training programs as a result of intrinsic motivation (Burn & Niven, 2019). Furthermore,
three-year longitudinal data demonstrated that autonomous motivation, instead of
extrinsic motivation for weight loss and appearance, predicted women’s exercise
adherence (Silva et al., 2011).

However, studies reported that extrinsic exercise motivation, particularly exercise
as a strategy of appearance management, was still the strongest among young women
than any other age and gender groups (Homan & Tylka, 2014; Mullen & Whaley, 2010).
Therefore, in order to explore women’s usage of technology to exercise, a review of
women’s perceptions of ideal body images and body dissatisfaction is necessary.

Ideal body image, body dissatisfaction, and exercise intention. Research shows
that ideal body images for females in the United States are more active with more
muscles, compared with social ideals in China. Cross-cultural comparisons of ideal
beauty between the two cultures found that Chinese models were associated with
feminine and inactiveness, whereas the ideal American beauty embraced activeness,
professionalism, and muscularity (Fowler & Carlson, 2015; Frith, Shaw, & Cheng, 2005).

In Chinese advertisements, images of strong women merely accounted for 10% of total
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female images (Hung, Li, & Belk, 2007). Frith et al. (2005) cited Hofstede (1997) to
explain that the inactive Chinese ideal beauty was influenced by the Confucius ideology
so that obedience to males was promoted widely. Subordination and shyness are still
highlighted as female qualities in China (Fowler & Carlson, 2015). In the West, however,
the female body serves as the stimulation of sex for the male gaze, and thereby women
are portrayed as sexy and proactive in advertisements (Johansson, 1999).

Perceptions of ideal body images are closely relevant to women’s body
dissatisfaction, which further impacts their exercise intentions and behaviors. Research
on women shows that body satisfaction correlates with greater exercise intentions,
whereas body dissatisfaction leads to the decline of intention to exercise (Brunet,
Sabiston, Castonguay, Ferguson, & Bessette, 2012; Ransdell et al., 1998). Furthermore,
Seacat and Mickelson (2009) employed an experiment to demonstrate that when women
were primed with stereotypes of overweight, their self-efficacy in weight control
significantly decreased, and thereby their intentions to exercise dropped significantly.
Therefore, women who have confidence in their body shapes have higher self-efficacy in
body management and are more willing to exercise.

Research Questions

The purpose of this study is to apply relationship management theory in the
context of mobile fitness technology usage among Chinese and American young women.
This theory serves the overarching theoretical framework to guide the study.

Based on the reviewed literature and relationship management theory, I propose
the following research questions.

RQ1: How do young women make meaning of mobile fitness technology?
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RQ2: How is relationship management theory applied in young women’s usage of
mobile fitness technology?

RQ2.1: How is relationship management theory applied in young women’s
participation in user communities facilitated by mobile fitness technology?

RQ2.2: How is relationship management theory applied in young women’s

parasocial relationships with mobile fitness technology?
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Chapter 3: Methodology

Qualitative in-depth interviews were used to collect data and answer the research
questions in this study. 50 one-on-one interviews with young women in the United States
and China were conducted. I adopted a constructionist perspective to explore how young
women made meaning of their adoption and usage of mobile fitness technology. Miller
and Glassner (2016) argued that interviews provide “real evidence of the nature of the
phenomena under investigation, including the context and situations in which they
emerge, as well as insights into the cultural frames people use to make sense of these
experiences and their social worlds” (p. 51). In this chapter, I will discuss the interview
methodology, data collection procedures, and validity/reliability issues relevant to the
research design of this study.
Interview Methodology

Miles, Huberman, and Saldana (2014) summarized four major strengths of
qualitative data. First, good qualitative data are “naturally occurring” (p. 11) in real-life
settings. This feature of data is especially important in this study because, as discussed in
the literature review section, most quantitative studies on mobile fitness technology have
used experimental studies on the trial usage of the technology. From a perspective of
Hawthorne effects, the positive and significant findings from these experimental trial
studies may be over-estimated because participants in experiments were very likely to use
the technology more frequently and longer than they would do in real-life settings.

Second, the three researchers argue that qualitative data provides rich descriptions
of real-life experiences, which renders it appropriate to expose the complexities of social

issues. The exploratory nature of the research questions in this study is to find thick
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descriptions of the meaning-making of young women’s usage experiences. Therefore,
qualitative methodology is a good fit for this study.

Third, qualitative data can reflect a process rather than a snapshot of simple facts
such as “what” and “how many.” Cross-sectional studies on mobile fitness technology
have primarily focused on users’ perceptions of their usage at the surveyed moment,
which did not allow for participants to narrate a non-linear and even fluctuated process of
their usage. However, adherence to mobile fitness technology is the central goal from the
perspectives of design and public health. Therefore, participants’ own narratives of their
usage are worth studying. Qualitative methodology should be used for this study.

Fourth, Miles, Huberman, and Saldana also discuss “lived experience” (p. 11) as
the essential nature of qualitative data. They explain that qualitative data is about how
people make meaning of their social experiences. In this way, they connect themselves
with the social world where they live. People’s meaning-making data is vital for
researchers to understand how participants socially construct and interpret their social
behaviors as well as how they connect to the social world. This perspective is relevant to
the research questions in this study.

In this study, I brought a social constructivist perspective to the interviews. Guba
(1990) explains that constructivist epistemology is not an objective report of the truth in
the social world, but descriptive knowledge on the consequences of social interactions.
He argued that knowledge is an ongoing process due to social construction. Based on this
line of reasoning, knowledge is socially constructed and ever-changing. Denzin and
Lincoln (2005) further explain that the social constructivist paradigm adopts a relativist

approach to existence: multiple realities exist instead of one ultimate reality. They argue
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that knowledge is co-created, not discovered. Schwandt (1998) stresses that the
constructivist paradigm focuses on “the pluralistic and plastic character of reality—
pluralistic in the sense that reality is expressible in a variety of symbol and language
systems; plastic in the sense that reality is stretched and shaped to fit purposeful acts of
intentional human agents” (p. 236). Schwandt continues to explain that the social
constructivist perspective does not merely focus on an individual’s cognitive mean-
making process, but also considers how social interactions, conventions of language and
symbols, and other societal factors altogether impact collective as well as individual
meaning-making.

Social constructivist epistemology fits well with this proposed study for several
reasons. First, this study explored the meaning-making of health technology usage at the
societal level, rather than merely the individual cognitive level. As discussed in the
literature review section, empirical evidence shows that sociocultural factors impact
women’s ideal body images, social comparisons, and physical activity motivation. This
study also explored the similarities and differences of mobile fitness technology usage
between Chinese American and Chinese participants, and societal factors between these
two cultures were compared based on the findings.

In order to answer my research questions, I conducted qualitative, in-depth, semi-
structured interviews with each participant. I chose this qualitative method because in-
depth interviews have strengths that match my research questions, as suggested by Patton
(2002). Patton’s arguments about the qualitative interview are widely supported. For
example, Yin (2015) cited him in the book “Qualitative Research from Start to Finish.”

Stewart, Gapp, and Harwood (2017) also cited Patton to discuss the credibility and rigor
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of qualitative research. Patton (2002) argues that interviews are better than direct
observation, because observation takes place in a long-term period, and it is usually
limited to a specific number of participants due to commute constraints. However, the
observation of only a handful of participants would be insufficient to answer my research
questions. Moreover, some participants may feel uncomfortable if I observe their
physical activities.

Furthermore, Roulston (2010) argues that in-depth interviews help us understand
participants’ feelings and thoughts. Compared with a structured survey or focus group,
one-on-one interviews give individual participants sufficient time to narrate their own
stories. In this way, researchers can have a deeper understanding of participants’
perspectives. The interview lengths varied from 30 to 77 minutes. It would be ideal for
the length of the interviews to be the same for each participant. However, the data
suggested wide variations in the usage length and experiences with their technology.
Some participants were short-term trial users who used the technology just twice and then
abandoned it. Some participants used basic technology, which only tracks their exercise
time. In contrast, some participants used their fitness apps for several years, and thereby
they had in-depth stories to share. Because this study adopted co-constructivist
epistemology of interview and the co-construction nature adds uncontrollable factors to
the interviews, I think the different time lengths of the interviews were appropriate for the
data collection of this study.

Third, in-depth interviews enable researchers to understand the changes in
behaviors or thoughts (e.g., Kvale, 1995; Patton, 2002; Rubin & Rubin, 2005). Compared

with cross-sectional surveys that ask for subjects’ perceptions at the surveyed moment,
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in-depth interviews invite participants to reflect on their past experiences and to make
links between previous behaviors/thoughts and current ones. As my literature review
section pointed out, people’s motivation for physical activities and mobile fitness
technology fluctuates over time in a non-linear way. In-depth interviews facilitate
participants’ reflections on why and how they experience these changes over time.
Finally, semi-structured interviews were used in this study so that participants
could add extra information in addition to my interview protocols. Compared with
structured interviews, which strictly follow interview protocols, semi-structured
interviews give more opportunities to participants to lead the conversations about topics
related to their agenda (Galletta, 2013). This approach is consistent with the social
constructivist epistemology of this study, which perceives the generation of knowledge as

a co-construction between the interviewer and interviewee.

Data Collection

Sampling and recruitment. I recruited participants who satisfied a few criteria.
First, participants were between 18 and 30 years old. United Nations (UN) published the
“definition of youth” to confirm the inconsistent definitions of age ranges for young
people within its different departments (UN, 2013). This document listed that UNESCO
used 24, whereas the UN Habitat used 32 as the upper age limit for youth. United Nations
Development Programme’s (UNDP) Youth Strategy stated it extended the upper age
limit of young women from 24 to 30 by explaining that “a person still needs opportunity
for capacity development” at 30 (UNDP, 2014). Therefore, the upper age limit of 30 was
chosen in this study. A person needed to have used mobile fitness technology such as a

fitness app in the smartphone, or a smartwatch, or a wrist band. The usage lengths were
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not limited. Some participants used it regularly for a long time, or some tried only a few
times, or some used it for a while and then abandoned it recently. I wanted the data to
include as diverse experiences as possible. Experiences of short-term trial usage were
also valuable for this study because they disclosed what factors impeded young women
from using the technology continually.

I recruited both Chinese American and Chinese women. Due to the diversity of
ethnicities in the American population, I focused on Chinese American women. Chinese
American women are defined as female permanent residents or citizens of the United
States of America with Chinese ethnicity (See Table 1). Chinese ethnicity refers to

individuals who have at least one parent with Chinese heritage.

Participant Category Description Numbers of
Participants
Chinese participants | Female with Chinese citizenship, aged 18-30 32
years old
Chinese American Female with American citizenship or permanent 18
participants residency with Chinese ethnicity, aged 18-30
years old

Table 1. Categories of Participants

The sampling of this study narrowed from American women to Chinese American
women for several reasons. First, Chinese American young women are likely to be
influenced by both American and Chinese cultures and may have interesting insights to
compare the two cultural influences on exercise motivation and fitness technology usage.
Second, empirical studies consistently show that Chinese American young people
demonstrate their strong identification with mainstream American culture (e.g, Juang
& Cookston, 2009; Tsai, Ying, & Lee, 2000; Ying, Lee, & Tsai, 2000). The majority of

Chinese American participants in this study were born and grew up in the United States.
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Moreover, Tsai et al. (2000) also reported the length of staying in the United States
positively predicted Chinese immigrants’ acculturation into American culture. The rest of
the Chinese American participants, a handful of Chinese American immigrants, all had
stayed in America for more than 15 years. Therefore, the data from Chinese American
participants, both America-born Chinese as well as Chinese American immigrants,
represented American cultural influence in technology usage. Finally, given my Chinese
ethnicity, recruitment from this population group might be easier for me than other ethnic
groups in the United States.

When I recruited Chinese participants, I defined Chinese participants to be
women with Chinese nationality. There are one major ethnic group, the Han Chinese, and
55 minority groups in China. Han Chinese accounts for more than 90% of the total
population and concentrate in major cities. I did not specify the ethnicity when I recruited
Chinese participants. This was because I encountered young females from major cities in
the east side of China. I assumed they were Han Chinese. However, this was an overlook.
I will discuss the limitations in the limitation section.

Purposive, convenience and snowball sampling were used in this study. I used
purposive sampling because all participants needed to meet the criteria before
participating. I started my recruitment from convenience sampling by posting
advertisements in my social media accounts such as WeChat and Facebook. I also sent
emails to my Chinese and American colleagues who worked at universities and asked
them to circulate among their students. Most participants were recruited in this way. I
also submitted my recruitment to the UMD communication department’s SONA system

to recruit undergraduate students. I also printed advertisements and put them up on the
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notification boards on campus. Snowball sampling refers to the sampling strategy that
asks participants to introduce acquaintances from their social networks to participate in
the study. I encouraged participants to introduce me to their friends who met my criteria.

Using these sampling strategies, I found participants, and it turned out that
Chinese participants came from primarily urban area in East China with undergraduate or
graduate degrees. This geographic characteristic was consistent with China’s economic
development. Coastal areas in the east part of China has stronger economy than the rest
of areas. People need to afford smartphones and fast Internet connections in order to use
mobile fitness applications. Therefore, it was not surprising that most of the participants
came from affluent areas. In addition to the infrastructure, mobile fitness technology
requires a certain degree of digital literacy skills to navigate the applications. Young
people with university education may be more likely to adopt new technology. University
students probably also have more time than people with full-time jobs to exercise. These
factors may explain that most of the participants recruited by this study came from the
young population with university education background.

In this study, I explored multiple platforms of technology such as smartwatch,
wrist tracking bands, and fitness applications. I did not limit to one platform because I
wanted the study to be open to varieties of platforms to obtain participants as many as
possible. Participants could choose to discuss their favorite mobile fitness technology
with me and explain the reasons. In addition, varieties of platforms enabled comparison
of data across platforms. There is little research to compare different platforms of the
mobile fitness technology. This qualitative study can bridge the gap by comparing user

experiences across platforms.
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The profiles of all participants are summarized in the Table 2. Chinese American
participants are given the pseudonyms beginning with the letter “A”. Chinese participants

are given the pseudonyms beginning with the letter “C”.

Participant Occupation Age Education Mobile Fitness
Pseudonyms Background Technology Usage
Al Student 20 Bachelor’s Fitbit wristband: four
degree months
Myfitnesspal (app):
on and off
A2 Contract 27 Bachelor’s Samsung galaxy
Specialist degree watch: wear it

everyday for more
than six months

A3 Gap year 22 Bachelor’s Fitbit wristband: for
degree two years so far
A4 Lawyer 26 Bachelor’s Myfitnesspal(app): a
degree year, not using it
anymore
Runkeeper( app): on-
and-off
A5 Student 25 Master’s Fitbit: three years
degree
A6 Sport retailor | 26 Bachelor’s Myfitnesspal (app):
degree used a year and does
not use it anymore
Nike Training Club
(app): have used it
since 2013
A7 Student 18 Bachelor’s Garmin 620 watch:
degree 2015-2017, 5 times a

week; from 2017-
now, irregularly

A8 University 29 Bachelor’s Samsung health app:
administrator degree 5-6 years

Fitnotes app: two
years regularly, not

anymore
A9 Student 20 Bachelor’s Mi wristband: don’t
degree exercise much due to
lacking of time
A10 University 30 Ph.D. WeWalk (app): more
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Faculty

than 1 year and still
use it

All Student 20 Bachelor’s Samsung Gear S3
degree (smartwatch) &
Samsung Health
(app): two years
regularly
A12 Student 20 Bachelor’s Apple watch: more
degree than ten months
A13 Student 20 Bachelor’s Apple health app:
degree four to five years and
still use it. Stay active
Al4 Technical 24 Bachelor’s AmazFit Bip
consultant degree Smartwatch by
Huami: more than 1
year and still use it
regularly
A15 Student 20 Bachelor’s Pebble : 2016-
degree 2018; Fitbit wrist
band: 2018; and
Apple watch: Jan-
April 2019. Use them
regularly everyday
Al6 Student 21 Bachelor’s Samsung sport gear
degree for 2 years everyday
A17 Student 18 Bachelor’s Health app in the
degree Iphone: more than 1
year, check it
regularly
A18 Business 22 Bachelor’s Interval timer app to
operation degree record cardio
specialist workout: more
frequently this year
C1 Student 18 Bachelor’s Keep (app): three
degree months, abandoned
C2 Student 18 Bachelor’s Keep (app): one
degree moths (100 minutes
in total), abandoned
C3 Student 19 Bachelor’s Keep (app): 20 days
degree for 600 minutes.
Deleted it.
Budao lepao (app):
used one semester
C4 Office 22 Bachelor’s Xiaomi (wrist band):
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administrator

degree

two months so far
Keep (app): have
used it for 5 years
regularly and still use
it

C5

Student

19

Bachelor’s
degree

Keep (app): used it
on and off for 6,000
minutes during 2
years.

Cé

Student

19

Bachelor’s
degree

Xiaomi (wrist band):
used three to four
months. Don’t use it
anymore.

Keep (app): have
used everyday for
one year for 10, 000
minutes.

C7

Student

22

Bachelor’s
degree

Keep (app): used it
on and off for 9
months and
accumulated 1,397
minutes on it.
Abandoned it.

C8

School
teacher

22

Bachelor’s
degree

Keep (app): used it
on and off for 907
minutes during the
past two years.

Cc9

Student

20

Bachelor’s
degree

Keep (app): used for
three to four years
and accumulated
20,000 minutes on it.
Xiaomi
(smartwatch): used
every day for two
years.

C10

Student

21

Bachelor’s
degree

Keep (app):
irregularly during the

past seven years and
spent 9,000 minutes
in total.

C11

Student

21

Bachelor’s
degree

Boohee (app): used
its exercise and diet
instruction regularly
for one year. Three to
four times per week.
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C12

Internin a
company

22

Bachelor’s
degree

Keep (app): used for
four years. Deleted
other fitness apps
and only used Keep
now. Three to four
times per week.

C13

Student

19

Bachelor’s
degree

Nike’s Run Club
(app): used two to
three times a week
regularly for five
years.

C14

Student

20

Bachelor’s
degree

Xiaomi (wrist band):
used it to walk every
day for one to two
years.

WeWalk & Ant Forest
(apps): walk every
day

C15

Student

21

Bachelor’s
degree

Keep (app):
occasionally use it

and spent 163
minutes during six
months.

Cl6

Accountant

30

Master’s
degree

Xiaomi (wrist band):
walked 10,000 steps
everyday
continuously for 508
days. Still use it.

C17

Student

29

Ph.D.

Keep (app): five to
six times per week
for two and a half
years

C18

Student

26

Ph.D.

Keep (app): two
months and
abandoned.

Huawei (wrist band):
every day for one
year

C19

Student

24

Master’s
degree

Apple’s watch: every
day for six months.
Exercise five days a
week for a few years

C20

Student

26

Ph.D.

Keep (app): two
weeks and
abandoned it.
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Xiaomi (wrist band):
one to two months
and abandoned it.
WeWalk (app):
checked the data
every day for one to
two years

C21

New Media
Specialist

25

Bachelor’s
degree

Keep (app):
accumulated 30,000
minutes on it in the
past two years, and
will conintue.
Boohee (app):
control diet for one
and a half years.

C22

Gap year

22

Bachelor’s
degree

Keep (app): used it
on and off for 2,452
minutes during the
past four to five
years.

Xiaomi (wrist band):
every day for two
and half years to
measure steps

C23

Student

23

Master’s
degree

Keep (app): used two
months intensively
during the past two
years

Boohee (app): used it
on and off

C24

Student

22

Master’s
degree

Keep (app): spent
240 minutes on it
during the past three
years

Gudong (app): ran 72
kilometers for 19
days

C25

Student

22

Master’s
degree

Keep (app): spent
200 minutes on it
during the past year
(on and off).

C26

Corporate
Strategist

24

Bachelor’s
degree

Keep (app): used on
and off for 1,000
minutes during the
past three years.
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C27

Student

22

Master’s
degree

Huawei (health app):
check the step data
every day

Jog 5 kilometers
every day for one
year and
accumulated 248.47
kilometers in total

C28

Student

26

Master’s
degree

Keep (app):
downloaded in 2015

and then deleted it.
Recently downloaded
it again to jog and
learn aerobics

C29

Student

22

Master’s
degree

Keep (app): used it
every day in the first
year and now used it
three to four times
per week this year
Xiaomi (wrist band):
tried it for a while
and abandoned it

C30

Student

26

Master’s
degree

Keep (app): 5 days a
week for six months
and will continue to
use the app.

C31

Student

28

Ph.D.

Keep (app): used one
and off for three
years

Gudong (app): used it
for jogging
intensively for two to
three years

Bohee (app): on and
off for three years

C32

Student

25

Master’s
degree

Keep (app): used it to
run every day and
accumulated 9,401
minutes in one and a
half years

Table 2. Participant Profile

The participant number in the two culture categories was uneven for a few
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reasons. It was much harder for me to recruit participants in the United States because I
was an international student and had limited access to Chinese American communities.
Furthermore, in order to make the incentive fair for all participants, I gave $10 and its
equivalent amount of 65 RMB in the Chinese currency. However, due to the different
currency values in the two countries, 65 RMB may be perceived to be a greater incentive
for Chinese participants. Despite difficulties in recruitment, I believe the number of
participants is appropriate for this study. Above all, the primary purpose of this study was
to apply the relationship management theory in mobile fitness technology. This in-depth
qualitative study focused on finding emerging themes from participants’ reflections rather

than applying any statistical comparison.

Procedure

Before data collection for this study, I completed a pilot study and did qualitative,
in-depth interviews with 40 Chinese participants who used the Keep app and were aged
18 to 35 years old. The total lengths of verbal interviews were 2, 666 minutes for 47
participants in addition to thee email interviews. On average, each interview lasted 56.7
minutes. There were 11 males and 29 females. The pilot study was informative to this
study in several ways. First, ideal body shape and body dissatisfaction emerged in the
pilot study as salient themes that informed this study to delve into these factors. Second,
the wide discrepancy between male and female usage of fitness apps in the pilot study
prepared me to focus on women’s experiences in this study. Third, themes such as the
parasocial relationships between users and their fitness apps as well as the user
community relationships facilitated by the apps informed this study and also acted as

triangulation of data for this current study.
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For this dissertation study, I used phone interviews as my primary data collection
method. Forty-two interviews were done via phone calls, five interviews were done by
video telephone, and three interviews were done by email. Most participants chose phone
interviews instead of video telephone ones. The advantage of the phone interview was the
better protection of participants’ identities (their faces were invisible for me, so I would
be unlikely to recognize them in the future), compared with face-to-face interviews. I was
also aware of the disadvantage of phone interviews. For example, I was unable to interact
with participants through their facial expressions. Three participants completed the
interview by answering my interview questions via email because we could not find
available time slots for each other. Admittedly, email as a research method generates less
interactive data, and participants ask fewer clarification questions as they usually do in
face-to-face interviews (Burns, 2010).

At the beginning of the interview, I explained the confidentiality policies and
rights of participants. Then, I asked their verbal permission to continue the interview and
to audio record the interview. If participants refused to be audio-recorded, I would take
notes instead. Only one participant refused to be audio-recorded. During the interview, |
asked questions based on my interview protocol (see Appendix). However, I also kept my
questions open if participants proposed new topics that were relevant to my research
questions. At the end of the interview, I asked participants if they had anything to add or
modify, and if they had any questions for me. Some of them were curious about my
research motivation. I explained my prediabetes situation and usage of the Keep app to
them. I gave participants my contact information in case they wanted to change or add

more to the interview in the future. Finally, I thanked my participants for their
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participation. After the interview, I wrote my interview memo about each participant,
which included interesting perspectives on some interview questions, and unique or
common themes across interviews. Later, | used these memos along with the interview
transcripts and audio files for data analysis.

Interview Protocol

An interview protocol helped me keep the conversation on track and elicit
answers to research questions. Given the semi-structured nature of the interview method
for this project, I used the protocol as a guide and kept the conversation open.
Participants also proposed their own questions and topics during the interview so that
their voices could be incorporated into the research. The complete protocol is enclosed in

the Appendix.

The interview started with easy-to-answer questions to build a rapport with
participants and elicit information about their demographics. Interview Questions 1 to 3
was to build rapport with participants and obtain information about demographics.
Interview Questions 4 to 5 were to ask participants’ use of technology and cellphone.

Research Question 1 (RQ1) asked how women made meaning of their usage of
mobile fitness technology. (RQ1) was associated with Interview Questions 6 to 7. I did
not continue to ask about RQ1 because meaning-making of the usage delves deeper into
participants’ experiences, which may seem to be intrusive at the beginning of the
interview. Therefore, I continued with questions for the other research question and came
back to RQ1 from Question 22 to 35. These questions asked about topics such as ideal
body images, cultural influences, satisfaction with body shapes, exercise intention, and

relevant identities, as shown relevance in the literature review.
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RQ2 explored how the five constructs in research management theory were
applied in mobile fitness technology contexts. This research question was embedded in
Interview Questions 8-12. Interview Question 8 was about trust in technology. Question 9
focused on the openness of the relationship between humans and technology. Question 10
talked about involvement, and Question 11 discussed investment in the relationship.
Question 12 dealt with participants’ commitment to the technology. Also, Interview
Questions 13 to 15 explored participants’ interactions with other users in user
communities. Interview Question 16 invited participants to give recommendations
concerning mobile fitness technology. Question 17 delved into the sociality motivation of
participants. Question 18 elicited their perceptions of mobile fitness technology
companies. Questions 19 to 21 asked about participants’ perceived relationships with the
technology.

The protocol was pre-tested through interviews with two U.S. and two Chinese
young adults. I asked for their feedback to adjust my wording of the questions. According
to Roulston (2010), it is necessary to pre-test the interview questions so that the questions

are explicit and clear for participants.

Confidentiality

Before the interview, I informed all my participants about the confidentiality of
participating in this project. I assigned pseudonyms for participants to protect their
identities. The audio-recorded data has been saved in my password-protected cellphone
and laptops. Only my supervisor and I have access to the data. When I present the data in
the written (dissertation and future publications) and oral forms (conference

presentations), I will use pseudonyms and delete any identity-related information, such as
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participants’ home addresses, nearby gyms’ names, previous and current universities, and
names of their friends and families.
Data Analysis

I used inductive thematic analysis (Miles et al., 2014; Roulston, 2010) to analyze
my interview data. According to Miles et al. (2014), inductive analysis is widely adopted
in qualitative data analysis as a “bottom-up” approach. After researchers closely examine
the data, they summarize common patterns of meaning relevant to research questions and
then propose new or modify existing theories to explain these patterns. Patterns emerge
from data after researchers conduct rigorous analysis steps from data processing, first-
cycle coding, second-cycle coding, displaying of data, memo comparison, and drawing
and verifying conclusions (Miles et al., 2014).

Before interpreting the data, I became familiar with the data. I transcribed all the
data myself so that I could process the data a second time after the interviews. I
interviewed American participants in English and Chinese participants in Mandarin.
Therefore, interview data was transcribed in English and Chinese, respectively. After data
analysis, when the quotes in the Chinese language were chosen, I translated them into
English in this report.

After transcribing them, I read the transcripts a few more times to immerse myself
in the data. I started the first-cycle coding after processing the data. Codes refer to the
basic unit of symbolic meaning assigned to a chunk of data, which summarizes the salient
essence or attributes of the data (Saldana, 2014). According to Saldana, I divided coding
into the first cycle and second cycle. In the first cycle, I assigned codes to similar chunks

of data to capture the essence of the data so that I could cluster the same codes together
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for further analysis.

Second-cycle coding is to make more parsimonious and analytical codes after the
first-cycle coding. For this step, I grouped the initial codes to find more general patterns
across these codes. As Miles, Huberman, and Saldana (2014) explain, at this stage, I tried
to condense existing codes into categories, and these categories were considered as
themes. In order to find these themes, I tried to find causes and explanations, human
relationships, and theoretical constructs.

After this step, I made a matrix to display the codes and themes from the original
data. The data-matrix assisted me to compare and contrast data with previously assigned
codes and themes. I went back to the data to see if my categorizations were consistent
with the participants’ meaning-making of their experiences. Based on the constant
comparison, I proposed new codes and themes, deleted existing codes, and moved some
data to different codes or themes. As Miles et al. (2014) suggests, I drew a cognitive map
after the comparison and contrast process, which helped me understand how these codes
and themes were linked to research questions.

My memo started after each interview. During the coding process, I also wrote
my analysis memos while building links between different codes and themes. These
analysis memos were valuable for me to clearly understand how my interpretations and
arguments were developed step by step. According to Miles et al., (2014), it was crucial
to compare these memos with my interview memos as a cross-referencing process. My
interview memos recorded my intuitive perceptions and interpretations right after each
interview, whereas analysis memos summarized my analysis paths after immersing

myself in the data for some time. With my interview memo, I revised my coding schemes.
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Repeated patterns across both interview and analysis memos strengthened my confidence
in interpreting the data.

Finally, after drawing a cognitive map with themes and comparing memos to
revise themes, I built a chain of evidence and then developed arguments based on the
determined themes. Miles et al. (2014) emphasize that the relationship between each step
must make sense. As they suggest, I asked myself questions such as, “If condition A is
true, do we see phenomenon B in my data?” After building initial relationships among
the themes, I member-checked with some of my participants and explained my
interpretations to them to see if my interpretations captured their perspectives. Four
participants responded and gave me feedback. In this way, I triangulated the data by
inviting participants to participate in data analysis. After member-checking, I drew from
exiting theories and evidence to compare with the arguments. Similar evidence
strengthened my arguments, whereas opposite or somewhat different existing arguments
led me to delve further into the data to understand the differences. After refuting rival
evidence and arguments, I finalized the verification, arguments, and conclusions.
Validity and Reliability

Validity refers to the trustworthiness of a statement or argument based on the data
(Freeman, deMarrais, Preissle, Roulston, & St. Pierre, 2007). Kvale (1995) argues that
the specific connotations of validity depend on the paradigms that researchers adopt in
social sciences. Within the positivist paradigm, social reality is an objective and unique
existence regardless of the researcher’s perspectives and values (Tracy, 2010). Therefore,
the social reality is measurable by scientific measurements. The validity of a study means

social scientists measure exactly what they claim to measure of the social reality, and
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their arguments are trustworthy and verifiable (Wolcott, 1995).

In contrast, the social constructivist paradigm takes a relativist view of reality and
perceives that social realities are constructed by observers. Kvale argued that validity is
socially constructed. He further explained that from a craftsmanship perspective, validity
serves as quality control throughout the research process. Researchers check different
sources, incorporate theories and existing findings, member-check with participants about
their interpretations of participants’ narratives, and reexamine rival explanations to make
sure that their findings are credible for other researchers (Miles & Huberman, 1994).
Therefore, a few scholars suggest that credibility, instead of validity, is a better criterion
for good qualitative research. Tracy (2010) argued that the credibility of qualitative work
is reflected in the thick descriptions of the observation, triangulation of data,
crystallization (the reflection of the complexities of the researched problem), and
incorporation of multiple and different voices in the research.

Similarly, reliability has different connotations based on the methodological
paradigms. From the positivist paradigm, reliability refers to the notion that if other
scholars repeat one’s study with the same steps, they should be able to find the same
results (Miles & Huberman, 1994). While this positivist view is widely adopted in
quantitative research, some qualitative scholars argue that this concept is not relevant to
qualitative research because socially-constructed knowledge is fluid and ongoing
(Stenbacka, 2001). From the social-constructivist paradigm, Freeman et al. (2007) argue
that qualitative scholars should provide thick descriptions of the research context, data
collection, and analysis process so that readers can examine and evaluate the research by

themselves. Lincoln and Guba (1985) use the concept of an “inquiry audit” to explain
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that qualitative researchers should disclose details about the research process and product
in order to realize the consistency and dependability of qualitative research. Therefore, I
reported the research process of this study in detail.

Reflexivity

Reflexivity is essential for qualitative research because it acknowledges the
researcher’s bias in the research process and the final report (e.g., Hesse-Biber & Leavy,
2010; Tracy, 2010, 2012). Mauthner and Doucet (2003) explain that researchers all have
pre-existing “epistemological, ontological and theoretical assumptions as well as other
personal, interpersonal, emotional, institutional and pragmatic influences” that permeate
our design of research and data analysis (p. 415). Tracy (2010) asks researchers to be
sincere and authentic with themselves and readers. Researchers’ reflexivity of their
research is consistent with Lincoln and Guba’s (1985) promotion of an “inquiry audit”
among qualitative studies. In this way, readers can have a clearer picture of why and how
researchers choose certain topics and populations, analyze data from specific angles, and
reach conclusions in their studies.

Particularly for qualitative interviews, Roulston (2012) emphasizes the
importance of reflexivity, because interviews are socially constructed between
interviewers and interviewees. Researchers’ reflexivity about the interviews’ physical
contexts, interviewees’ non-verbal languages, the timing of the interviews, and forms of
the interviews (phone call, email, or video-telephone) all provide a detailed description of
the data collection process. These descriptions are part of the data from the social-
constructivist perspective.

The topic of mobile fitness technology is interesting to me for several reasons.
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First, I started to pay attention to physical activities since I started my Ph.D. program in
Maryland. During my first semester, I was diagnosed with prediabetes. It was a shocking
moment for me because I had never imagined this disease would happen to me.

I used to be a basketball player in my primary school’s team for two years.
However, I chose to give up practicing and focusing entirely on studying because
studying was my priority at that time. I thought playing basketball was only a waste of
time. No family members had diabetes before. I asked the doctor, who was a Chinese
American woman: “Why me?” She replied: “Because you are Asian. Asians are prone to
diabetes.” Controlling diet and exercising are the two most effective ways to make
positive changes. Since then, I have tried to spend at least three times at the gym every
week. I realize exercising is not a leisure or hobby, but it is my medication. If I do not
exercise persistently, I will encounter life-threatening medical problems. The importance
attached to physical activities has been changed thoroughly due to my medical situation.

I noticed the technology of fitness apps on social media. In 2016, fitness apps
became so popular in China that almost everyone in my social network was posting their
exercise data on their social media. My high school friend posted her yoga records with
the Keep app occasionally. I became curious: We can just do physical activities by
ourselves. Why do we even need a fitness app? Therefore, after downloading the app in
February of 2017, I did not explore it until the summer vacation when I was at home in
China. I had no access to any gym at that time. I started with a 10-minute lesson in my
living room. Probably because I had training experiences in the basketball team, I found
it very easy to understand the instructions and completed the gestures. After a few days, I

realized that this app could teach me how to exercise at home without having to go to the
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Besides, I found the companion of mobile fitness technology is a fabulous
experience for several reasons. First, a fitness app is much more patient than a real-person
coach. I have always been dreadful for my physical education (PE) classes. All my PE
teachers corrected me frequently when I was playing basketball or running, which made
me feel that I was not good at PE. When using a fitness app, I no longer need a coach so
that I can avoid obtaining negative feedback from them. The app always encourages me
by giving positive verbal feedback all the time. A female voice from the app says, “You

"’

have done great!” or “You are close!” Second, the app gives me instructions on what to

do and counts the times for me. A female voice counts: “one”, “two,” and “three” when I
do pushups. In this way, I can concentrate on my exercise. I found self-counting times of
pushups to be time consuming and distractive. Third, I found the Keep app very helpful
in terms of reminding me to do physical activity on time and recording my physical
activity data. Fourth, I enjoy self-learning in general, and it is easy for me to learn to do
postures demonstrated by the app. Finally, the app grants badges to me, and thereby I feel
honored to be a grit app user. I have used mobile fitness technology persistently since

then. Within only one year, I have accumulated 10,000 minutes of physical activity time

and reached a high level of membership.
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Chapter 4: Results

The purpose of this chapter is to present the research findings from 50 qualitative
in-depth interviews with both Chinese American and Chinese young women aged 18 to
30 years old. This chapter is organized by findings on the two research questions RQ1
and RQ2. I avoided using the real names of participants to protect their identities when
their quotes were cited in this section. Chinese participants’ quotes were translated from
Mandarin to English by me.

Summary

After data analysis, I found two types of different relationships in the mobile
fitness technology contexts: user community relationships and parasocial human-
technology relationships. To answer RQ1 about young women’s meaning-making of their
usage, I found five themes: perceived ideal body image, body satisfaction, motivation to
exercise, motivation to use the technology, and identities related to the usage of the
technology.

Regarding RQ2.1 about young women’s participation in the user communities, [
found three sub-categories of themes: relationship forms, relational outcomes, and
moderating factors. The data suggested four forms of user community relationships:
transnational community of the Chinese diaspora, socially responsible community,
offline exercise-together community, and online community of discussion interests. I also
reported three outcomes of user community relationships: users’ commitment to
continual usage of the technology, appreciation of the technology company, and
involvement in exercise. | found four moderating factors for user community

relationships: perceived network penetration, perceived social functions of the technology,
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privacy concerns, and perceived authenticity of user communities.

To answer RQ2.2 about the parasocial human-technology relationship, I reported
three sub-categories of themes: forms of relationships, relational outcomes, and
moderating factors. In terms of forms of relationships, I found three forms: acquaintance
relationship, coach-student relationship, and digital buddy relationship. Seven outcomes
of these relationships were identified: high trust in the technology, commitment for
continual usage, appreciation of the company, trust in the company, commitment to the
organizational brand, involvement in the exercise, and investment in other products from
the same brands. Moreover, I reported two moderating factors: sociality motivation and
perceived efficiency of technology usage.

A summary of findings listed in the table below.

Research Questions Sub-Categories of Themes of Findings
Themes
N/A (1) perceived ideal body
image
RQ1: young women’s (2) body satisfaction
meaning-making of their (3) motivation to exercise
usage (4) motivation to use the
technology

(5) identities related to the
usage of technology
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RQ2.1 applying RMT to
the participation in the
user communities

forms of community
relationships facilitated
by the technology

1)
2)
3)

4)

transnational community
of the Chinese diaspora
socially responsible
community

offline exercise-together
community

online community of
discussion interests.

outcomes of the user
community
relationships

1)

2)

3)

users’ commitment to
continual usage of the
technology

appreciation of
technology companies
involvement in exercise.

moderating factors to
develop community
relationships.

1)

2)

3)
4)

perceived network
penetration

perceived social
functions of the
technology

privacy concerns
perceived authenticity of
user communities.

RQ2.2 Applying RMT in
users’ parasocial
relationships

forms of parasocial
relationships

D
2)

3)

acquaintance relationship
coach-student
relationship

digital buddy relationship

outcomes of parasocial
human-technology
relationships

1) high trust in technology
2) commitment to continual

usage

3) appreciation of

technology companies

4) trust in the company
5) commitment to the

organizational brand

6) involvement in the

exercise

7) investment in other

products from the same
brands.

66




moderating factors in 1) sociality motivation
parasocial human- 2) perceived efficiency of
technology relationships the technology usage

Table 3: Summary of the Themes in the Results
RQ1: Women’s Meaning-Making of Their Usage

Participants’ meaning-making related to their usage of mobile fitness technology
was reflected in the following emerging themes: (1) perceived ideal body image, (2) body
satisfaction, (3) motivation to exercise, (4) motivation to use the technology, and (5)
identities related to the usage of the technology.

Perceived ideal body image. Perceived ideal body image was found relevant to
young women’s usage of mobile fitness technology because many of them considered it
as the goal for exercise. This study found distinctive differences between Chinese
American and Chinese participants in terms of ideal body image. Overall, most Chinese
American women had body shape satisfaction and embraced diversity in body shapes. In
contrast, most Chinese participants discussed the importance of achieving the normal
standard for body shapes in China.

Most Chinese American participants stated that there was no universal standard
for ideal body shapes, and body shapes should not be judged. When I asked participants
to describe their ideal body images, one Chinese American participant said: “I don't
really think about it [the ideal body image]”. Another participant said: “There is an ideal
body image in America, but just the society has been more accepting different body
images.” Some Chinese American participants said body shapes are less critical than

personalities. One woman said: “Curvy is fine. As long as someone looks good. That's all.
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I have no judgment for body image. I really care about personality more than body
shapes.” Some also stated: “I am not sure about ideal body shape. As long as you are
happy with your body, that's good.”

Many Chinese American participants stated that ideal body shape was a healthy
body. For example, one participant used a few adjectives to describe it: “Thin, tall, long
arms and legs, tanned, and toned.” Another woman said:

The ideal body shapes should be healthy. I don't necessarily think of having an

ideal shape. Having a body that is healthy, not skinny or overweight. Having

some muscles would be great. In-shape and healthy, be active.

In contrast, the majority of Chinese participants defined ideal beauty as slim,
gentle, and young (teenager-feeling). Particularly, most Chinese young women described
their ideal body image with quantified measurements of their weight, height, and waist.
One Chinese participant said:

Any skinny girl looks good for me. My ideal body image is to be slim. I should

lose weight. I am 5 feet 4 inches tall, so my ideal weight should be 121 pounds.

My hip circumstance should be reduced to 35 inches.

Another Chinese participant said:

I pursue perfectionism in my body shape. I should have a better body shape. My

height is 5 feet 3. Once my weight reached 105 pounds. Now I have gained

weight, which made me dissatisfied. I want to have that weight back again. That’s
why I think exercise is a life-long thing.
Then she talked about using mobile fitness technology to lose weight. Some participants

considered flat-chest as an indicator of beauty: “Girls with flat-chests look prettier
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because flat-chests indicate slimness. I talked with my friends about ideal beauty. We all
agree on this. The body shape of Kim Kardashian is too exaggerated for Chinese.”

Many Chinese young women discussed the importance of meeting the normal
standard so that people, including family, friends, and strangers in the streets, would not
comment on their body shapes. It seems there was an invisible standard for young women
to monitor themselves as well as for others to monitor them. One participant said: “I
don’t understand why so many people in Chinese society have a strong desire to impose a
universal standard for female bodies.” She reflected that her relatives publicly told her to
lose weight at a family gathering:

When more than 20 people gathered together for dinner today, everyone said to

me: “You are gaining weight again.” My grandparents warned me that [ would

not be able to find someone to marry me if I keep gaining weight like this. But

guys at my age would not be treated like this even if they gained weight. I feel

very offensive.
Some other Chinese women were reminded by their relatives that they would not find
jobs because they looked too fat. One participant said: “My relatives told me that I cannot
be a journalist because my body is overweight. No bosses would give me the job.” Some
Chinese participants also said that strangers in the streets would comment on female
bodies if they thought the females seemed to be abnormally overweight. This comment
was also confirmed by a Chinese American woman who shared her experience of being
criticized on her body shape by a stranger in Hong Kong. She said: “A stranger in the

street approached me and told me I looked too big.”
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Body satisfaction. Because there was no standard for an ideal body image, many
Chinese American participants said they were satisfied with their current body shapes.
One Chinese American participant said: “Mostly I am satisfied. It would be better if I
exercise more. My weight is a little bit underweight. It was up and down. I wish I could
have a bit more muscles.” Another participant said: “I am healthy. I am a little rounder
than somebody who has a healthy weight of my height. In terms of body satisfaction,
mostly yes. I am fine with what I am having now.” One participant said: “I am happy
with where I am right now. I am happy to improve if I can. [ am very satisfied with my
body shape.”

Similarly, another participant stated that any change in her body was not
necessary. She said: “I know myself that [ am healthy. I don't need to evolve into
something that I don't want to be.” A few Chinese American participants said that they
took body acceptance courses in high schools or at colleges, from which they have
learned to accept their body shapes and others’, too. They found such courses very
helpful for them to develop their confidence in their bodies.

Notably, an athletic body shape with muscles was highly desired among Chinese
American women. Many Chinese American participants claimed that they wanted to have
muscles. One participant said, “I want to have muscles.” Another participant said: “My
ideal body image is athletic with muscles. Very strong and very healthy looking.” Some
also said: “It's nice to see muscle gain.” When I invited her to elaborate, she described
that her ideal body should serve the goal of being athletically functional:

I would like to have an athletic build. Not too lean. I would like to see some

muscles, especially in the leg area. I won't do something that won't help me with

70



my sports. [ want to do something that helps me pursue my sports. I want to be

good at my sports.

Not surprisingly, most Chinese participants stated that they were dissatisfied with
their body shapes and wanted to lose weight. One participant said she was too fat with
143 pounds at her height (5 feet 6 inches). Therefore, she ate little and ran 3 miles every
day to lose weight. She lost 22 pounds, but she also once lost consciousness during the
day due to malnutrition and fatigue. Another participant said:

My current weight is 112 pounds. My height is 5 feet, 4 inches. I am dissatisfied

with my body shape. I should have less fat. I am dissatisfied with my weight. My

ideal weight should be less than 100 pounds.

Notably, many Chinese women discussed their mixed feeling towards muscles. In
general, they wanted some lines to indicate that they exercised, but they said too many
muscles would make people associate them with masculinity. One Chinese participant
said: “I definitely don’t want any muscle. I don’t pursue it at all. I don’t like it.” Another
participant state that muscles make women look too strong:

I don’t want muscles on my legs. If you are too healthy [with a lot of muscles],

you will seem to be strong and too big by Chinese standards. Strangers in the

streets will comment on your body. My peers are all skinny. If I am too strong, I

will not be good-looking among them.

However, some Chinese participants also pointed out that fitness culture now was
booming among young women in China, but they admitted that this trend was only

prosperous online rather than in their real-life social networks.
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Chinese young women now have a fitness culture, too. The skinny shape of
bodies no longer dominates the ideal body image in China. I follow some Chinese
fitness influencers on social media. Yet, I have to say that [ witness very few
friends in my real life belonging to this culture.
Indeed, only a few Chinese participants mentioned this fitness culture in the data. The
majority talked about losing weight to be slimmer.

Motivation to exercise. Two major types of exercise motivation were found in
the data: intrinsic motivation to maintain health and build an athletic body, and extrinsic
motivation to lose weight and pursuit of thinness. The majority of Chinese American
women demonstrated intrinsic motivation, whereas the majority of Chinese women in
this study reflected their extrinsic motivation to exercise.

One type of exercise motivation was to keep a healthy and even athletic body via
exercising. This type of participants usually had regular exercise activities every week.
One Chinese American participant stated: “I am a pretty active person. I enjoy exercising.
It is more fun to exercise than [ am good at it. [ am trained to be better at my sport.”
Another Chinese American participant said: “I exercise to strengthen my health.” One
participant stated that she wanted to gain muscles through exercise.

I like feeling strong. I can lift things up and help people move more than the

typical Asian woman can. [ am not really into weight loss. I don't have a weight

number in my mind. It's more about how I feel. I want to have muscles.
Some Chinese American participants claimed that they had a strong motivation to

maintain an active lifestyle:
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I have done sports all of my life. I did dance and volleyball. After college, I did a
lot of weightlifting. Rock climbing. Try to be active in general. I am motivated. |
want to be healthy. I want to be able to do things that I want to do like rock
climbing. I don’t need external stimulations.

In contrast, the majority of Chinese participants considered exercise as a method
to change their body shapes. For example, one Chinese participant said: “My major goal
of the exercise is to lose weight. I have too much body fat. My height is 5 feet 1, and my
weight is 105 pounds. I want to have straighter legs and a smaller waist.” Another
participant explained that weight-loss was her only motivation to exercise.

When I lost my weight and reached my ideal weight, I did not exercise. |

exercised to lose weight. When I did not need to lose weight, I did not have

regular exercise. My exercise was randomly dependent on my mood.
For some Chinese participants, being thinness was the reason to excuse themselves from
exercising. A Chinese participant said: “I don’t exercise because I look thin. Others
always tell me that I look skinny. My ideal body image is the type that looks very very
thin.”

Because many Chinese participants stated their dissatisfaction with their bodies
and wanted to lose weight via exercise, they felt miserable that they “had to” exercise.
One participant said she felt obliged to lose weight due to peer pressure on her weight.
She narrated:

When I weighed myself on a scale, my roommate saw the number of my weight.

They were so shocked that they screamed. From that moment on, I have decided

to lose weight through exercise. There was no fun in exercising. I exercise only to
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lose weight so that I am obliged to exercise. Therefore, I feel miserable when I

exercise.

Interestingly, some Chinese participants wanted to lose muscles through exercise.
One participant explained: “I have too many muscles on my shoulders and legs. They
look too thick. I want to lose muscles on my legs through exercise training.” Some said
she chose flexibility training programs instead of intensive aerobics or lifting weight in
order to avoid gaining muscles. She said: “I prefer to improve my flexibility. Muscles are
not pretty. Muscles are useless. I exercise to control my weight.”

Motivation to use the technology. The data suggests young women’s
fundamental motivation to use their mobile fitness technology was to quantify and to
record their exercise data. Tracking exercise data is also the universal function of all
mobile fitness technology. Motivation to exercise and motivation to quantify one’s
exercise data are distinguished in the results section because this study found complex
relationships between the two different motivations. Women with acceptance of varieties
of body shapes and high satisfaction with their bodies had less motivation to quantifying
and recording their exercise data. In contrast, long-term users of mobile fitness
technology had strong desires to digitalize and accumulate their exercise data either for
improving athletic performance or losing weight.

Motivation to measure and record one’s exercise data was found common across
participants, particularly long-term users of mobile fitness technology. A Chinese
participant used the Keep app to record her exercise data every day for one and a half
years. Her app data suggested that she accumulated 9, 401 minutes on it. She said:

“Before I used the Keep app, I did not know how much exercise I had completed. After

74



using it, I realized that I have persisted in so many days with so many miles.” Another
long-term user from China said she used these apps to monitor her food intake and
weekly exercise amount. She reported that she used the Keep app for 600 days since 2016
at 30,000 minutes during the past one and a half years. As a result, she said she lost 11
pounds last year.

I used the Boohee app to monitor my daily food intake accurately. The Keep app

was to record my exercise time. It reminds me of the exercise every week. If I see

my weekly report that my exercise time decreases, | would feel uncomfortable
and want to exercise more.
This participant also added that when she achieved her weight-loss goal, she continued to
use the apps to maintain the weight as well as to maintain her health.

Because many Chinese American participants had higher acceptance for various
body shapes as well as higher body satisfaction with themselves, their motivation to
exercise was health-oriented. Few of them used diet-tracking technology because their
focus was not on weight-loss. They used much simpler mobile fitness technology, such as
smartwatches or step trackers, compared with the technology used by Chinese
participants. They stated that they just wanted to make sure that certain numbers of steps
were completed every day to build healthy bodies, but such motivation was not essential
for them. For example, a Chinese American participant described that she used Fitbit to
track her steps because she would like to have digital data, but she only persisted in using
it for four months. She said: “I would like to have a digital record of my steps because if |
used a pen and paper, I would lose it.”” After four months of wearing the Fitbit wrist band,

she found it troublesome to wear it and take it off every day. She said: “Why to bother?”
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Although she did not record her exercise data regularly since then, she still went to the
gym four times a week regularly.

Some Chinese American participants stated that their curiosity to see their
exercise data decreased over time. One Chinese American participant used the Mi wrist
band tracker for a while and gave up using it for a long time. In the beginning, she was
curious to know about heartbeat and steps when she initially adopted to use it, but now
she was no longer interested in checking her exercise data. She said: “I am not into
accumulating data via the wrist band. I am not interested. I don t’ really care how my
numbers changed.” She also added that she did not care about body images. She said:
“Body image does not matter as long as you are healthy. I am very acceptable to various
body shapes.” Another Chinese American participant said: “For Fitbit, I didn't have a
plan. Now I would forget to wear it. I don't focus on it anymore. I am not really serious
about tracking steps.”

Some Chinese American participants who considered themselves to be athletic
used exercise trackers for a long time because they wanted to track their heart rates and
running speeds to make sure their training goals were achieved. One Chinese American
participant was an active Frisby player who sometimes had seven games on one weekend.
She used the Fitbit wrist band for three years and still checked her exercise data every
day to make sure that she reached her exercise goals. She said:

It is interesting to see my exercise data. I have Frisbee tournaments. I used the

Fitbit to see how active I am on a regular weekday, like how many miles I had run.

I look at the numbers almost every day. I check my data. I check it to see if your

data is there.
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This quote suggests that the participant used technology to improve her sports
performance.

Notably, some Chinese American participants purposefully gave up quantifying
and recording their exercise data because she perceived it as unnecessary digital self-
surveillance. She explained that the technology would inform people if they fail in
exercise goals, which could be detrimental to people’s mental health. She said:

The technology tells you whether you fail or not in a very black and white way.

When I fulfill my daily exercise goals, the fitness technology tells me: “You work

out today. Congratulations.” If I don’t work out, it will tell me: “You fail today.”

With the wrong mindset, it can be a very unhealthy relationship.

Then, she narrated how she was obsessed with measuring her exercise at the adoption
stage of the technology, but later resisted this type of digital self-monitoring. The
technology elicited into a bad cycle of feeling guilty of eating too much but not
exercising enough. She reflected:

When I got the Fitbit, I got obsessed with how much I was walking and running. I

was watching what I ate. In the long run, it was not helpful because I had low

esteem. It got me out of control. I ate a lot again. Then I went back to exercise a

lot. I developed a bad relationship with my body.

Currently, she has decided to give up tracking. She said: “I decide to not to worry about
what [ was eating and steps. Just being present with my friends.”

Identities related to the usage of technology. Three dimensions of identities
were found in the data: persistent identity, athletic identity, and cultural identity.

First, perseverance as an identity was found to be salient in the data. Most long-
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term users of mobile fitness technology attributed their persistent and regular usage to
their perseverance in pursuing goals in general. One Chinese participant persisted in
walking 10, 000 every day continuously for 508 days. She stated:

I consider myself to be a gritty person. I persisted in have achieved the daily goal

of walking 10,000 steps for so many days that I feel good about myself. I have the

confidence to accept other challenges, too. I now have a different mindset. Why
cannot I? I can achieve anything!
One participant used the Keep app almost every day for one year and accumulated over
10, 000 minutes on it. She stated:

My self-control is outstanding. I will evaluate how important exercise is for me. If

I like it and consider it as a priority, I will do it persistently. It is my own decision

to use the app to exercise.

In contrast, short-term users tended to describe that they were not perseverant
people, or exercise was not their priority at the moment. A Chinese participant only used
the Keep app for around ten times and then deleted the app two years ago. She
downloaded again last year, spent 100 minutes on it, and then deleted it for a second time.
She explained: “I do not have perseverance in general. I cannot concentrate on one thing
unless I am stressed out about it.”

Second, about half of the Chinese American participants claimed athletic
identities, whereas only a few Chinese participants demonstrated so. One of the Chinese
American participants went to the gym six times a week and did weightlifting one hour
and a half every day. She wore the Fitbit wrist band every day for more than three years.

She said she had an athletic identity in the following quotes:
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If I didn't have the sport in my life, I felt like a loss. During my growing up, [
played basketball. I always have something in sports going on. I would say I have
an amateur athletic identity. Someone who enjoys sports does it regularly.
Some others said exercising as their hobby partially defined their athletic identities. For
example, one participant said: “I do tie part of my identity to how strong and fit [ am.”

Conversely, very few Chinese participants claimed that their athletic identities
were desirable. One Chinese participant said: “In China, you will find few young women
who are really into exercising and sports. Most young women just want to lose weight.”
Even among long-term users of mobile fitness technology, few of them claimed they
enjoyed exercising and had athletic identities. One Chinese participant who used the
Keep app regularly for two and a half years stated that she considered thinness to be the
social norm, and muscles were undesirable. She explained:

If I have too many muscles, I would be oversized. Walking 10,000 steps a day is

so mild that I will not gain a lot of muscles. I also practice yoga at home and

avoid weightlifting. In this way, I should not become too muscular.
This quote suggests the participant persistently exercised but did not want to be seen as
muscular, which implies that a woman is not feminine enough.

There were a few Chinese participants who demonstrated their athletic identities,
but they narrated stories about how people in their social networks depreciated their
toned body shapes as well as their exercise-centered lifestyles, which in turn gave them
much social pressure. One participant said when she had a first date with a Chinese man,
the man said she was “abnormal” because she spent too much time exercising. Besides,

the man said she looked fat because she had too many muscles.
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Third, most Chinese American women stated that despite the influences from
Chinese cultural heritage, they leaned towards American cultural identities, which
advocated exercise and toned bodies. Many participants repeated this sentence in the
interviews: “I am an American.” They reported pressure from or even conflicts with their
Chinese family members about body shapes, diet, and exercise. One participant reflected
how she resisted Chinese heritage cultural influences on her body acceptance:

Growing up, I was not the typical stereotypical Asian woman. They are usually

skinny and small. I grow up tall and more muscular. My family would always

comment: “You have to stop growing.”
The data shows Chinese American women also resisted such pressure through claiming
American identities. One participant said:
I lean towards the American-minded ideal body images, mainly because I think
the Chinese ideal body image is a little unrealistic and can be unhealthy if the goal
is more aesthetic and less health-related. I think a person should focus more on
one’s character and moral values than how one looks.
This quote suggests the participant chose to identify with American culture in terms of
societal ideal body shapes.

Most Chinese young women emphasized their Chinese identities by comparing
Chinese standards with American standards. One participant said her Chinese identity
determined her body shape could never satisfy American aesthetic standards:

I am Chinese. I do not have a Western body, like big boobs and butt. I don’t like it

because Asian women cannot develop into that type of body. This is determined

by the genes. I don’t appreciate Western beauties. Fitness should demonstrate the
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beauty of the body, rather than emphasize certain parts of the body such as chest

and butt.

Kim Kardashian was mentioned frequently by Chinese participants as an example of
undesirable body shapes from American culture. A participant said: “Kim Kardashian
looks too big, too strong. I am Chinese, I don’t like to be like that.”

RQ 2.1: Applying RMT to the Participation in the User Communities

This section reports themes related to the application of relationship management
theory (RMT) in the young women’s participation in the user communities facilitated by
mobile fitness technology. It is organized by the following sections: 1. forms of
community relationships facilitated by the technology, 2. outcomes of the community
relationships, and 3. moderating factors to develop community relationships.

Forms of the Technology-Facilitated Community Relationships

The data suggest that participants categorized mobile fitness technology into four
forms of community relationships: transnational community of the Chinese diaspora,
socially responsible community, offline exercise-together community, and online
community of discussion interests.

Transnational community of the Chinese diaspora. This study found mobile
fitness technology-facilitated transnational communities across China and the United
States. Participants who were immigrants working in the United States reconnected with
friends and relatives in China via sharing data about daily steps and discussing fitness
related topics.

For example, one participant was a Chinese American woman who was born in

China and then immigrated to the United States at a young age. She left China for 20
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years ago and now worked with a stable job in America. She said although she still had a
lot of friends and family members in China, it was hard to find common topics or
experiences to discuss with them. They discussed exciting restaurants, shopping malls, or
parks in China, to which she could now no longer relate due to 20 years of absence.
Additionally, their time zone was different from hers so that it was hard for her to talk
with them simultaneously. However, to her surprise, after her relatives in China
recommended her to use the WeWalk function of the most widely used Chinese mobile
app WeChat, she found this app facilitated a closer relationship between her relatives in
China and herself.

The WeWalk automatically records users’ daily steps via the WeChat app in
people’s smartphones, which means users do not need to turn on this data recording
function purposefully. Their daily steps are, by default, shared among their social
networks within the app every day. She felt it was very convenient to use because she did
not need to download new apps or turn on and off the apps when she exercised.

According to her, the WeWalk function gave great incentives for everyone in the
community to check on each other. She reflected on a story in which her aunt checked on
her daily steps and encouraged her to walk more during the day.

My aunt is in her mid-60s. Once, she told me: "I have looked at how many steps

you have had every day. I am telling you that you are not exercising enough.

Look at me! See how many steps I have walked every day?" It has become a way

in which you connect with your relatives. I feel I have been closer to my aunt now.
This participant also narrated a story in which the sudden increase of her daily steps

aroused curiosity among her relatives, and they approached her to ask for details via the

82



app. It turned out that she was having a conference during that period. In this way, she
found the app created new topics to discuss among community members. She explained:

Sometimes when I walked more steps, I would tell them that I was traveling and

that was why I had more steps. Then we would have more topics to talk about

afterward. They would ask me “What did you see?”
When I invited her to comment on the changes that the app has brought to her life, she
responded:

Technology is just a means to the end. As humans, we have all kinds of needs,

you know, like interpersonal needs. The app makes you feel like people actually

care about you. It facilitates interpersonal relationships.
This mobile fitness technology opens new opportunities for her to feel the connection and
care from her community back in China, which further motivates her to use the app.

Socially responsible community. This type of community refers to the online
virtual community in which people use their exercise data in exchange for real-life
socially responsible goals. The technology companies of the apps created incentives
related to public interests and social responsibilities, such as planting new trees in the
desert, in order to reward individual users’ exercise behaviors.

The Alipay app is also a popular mobile phone app in China with more than one
billion users. Ant Forest has been a new function added to this app since 2016 by the
Alipay company in China. This company promises to plant trees in the desert for its app
users who accumulate specific virtual points via environmental-friendly lifestyles. In
other words, when people walk every day, their steps are accumulated and recorded via

the app. When their overall steps reach a specific number, which is usually massive, the
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company will plant a tree under the individual names. People will also obtain a certificate
to thank them for helping with the environment.

The company encourages family, couples, and friends to accumulate the steps
together for this socially responsible goal. This virtual community named the Ant Forest
has attracted an enormous number of Chinese people to participate. According to
Alipay’s website, 500 million people had participated in this project by August 27, 2019.
As aresult, 122 million new and real trees have been cultivated in the desert areas of
China, which earned the company an award from the United Nations.

Many Chinese participants had participated in this community. For example, one
participant expressed her strong desire to plant a tree in the desert with her friends via her
daily steps. For her, walking every day was not only a form of exercise but also a way of
participating in this virtual community with a common goal to protect the environment.
The participant explained that this goal was vital for her because she was deeply touched
after watching a documentary about the lives of people in the desert areas. The
documentary mentioned a specific type of tree that could help revert the environment of
the desert. This motivated her to dream of planting this type of tree to help others. She
did not need to buy the seed and plant the tree by herself. All she needed to do was to
accumulate daily steps, which was a win-win situation for those people and herself. She
explained:

I watched a documentary, which explained that this type of tree was very helpful

for the environment in the desert. This type of tree is just amazing! I was deeply

touched by the documentary. I want to help local people living there. I really want

to achieve this goal.
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It was also noteworthy that the Alipay company set the bars very high for
exchanging trees. For this participant, she needed to walk around 10,000 to 20,000 steps
every day continuously for two years in order to plant a real tree. This goal encouraged
her to walk in a persistent way. She said: “I will need to walk every day for one and a
half years to reach this goal. I have only accumulated half a year so far. [ want to plant a
tree in the Xinjiang desert to stop the expansion of the desert.” Because the bar was high,
she described that she was greatly motivated to use the Xiaomi wrist band to track her
steps. The wrist band was complementary to the Alipay app. Steps tracked by the band
would be transmitted to the app. She stated that she did not want the app missed any one
single step:

I really enjoy recording my steps. I do not want any step missed by my wrist band.

Not even one step! I always remember to turn on the Ant Forest function in the

app so that I can accumulate my steps. I really want to plant the best type of tree

[in the desert].

These quotes demonstrate that mobile fitness technology created a socially responsible
community that adds more social meaning to users’ daily exercise behaviors. Participants
reflected that their exercise was not merely for individual-centered goals such as weight
loss and bodybuilding. They exercised for the sake of improving the life quality of many
others who were enduring due to climate change. Walking every day as much as possible
could be mundane for individuals until greater meaning was assigned to this behavior.
Moreover, real trees planted in the desert made their contributions visualized, compared
with other forms of contributions such as money. The data shows participants were very

motivated to participate in this type of socially responsible community.
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Offline exercise-together community. This community refers to two types of
real-life communities in which users of mobile fitness technology became buddies to
exercise together: exercise-together community among strangers and among
acquaintances. Some mobile fitness apps enable users to share their locations publicly so
that they can find other app users nearby and approach each other via the app. Strangers
found each other via the technology and established interpersonal relationships to
exercise together. The Keep app is one of such apps to facilitate offline communities
among strangers with Artificial Intelligence (AI). On the other hand, this study found
Chinese American participants had exercise-together communities among acquaintances
via Fitbit.

Some Chinese participants turned on the “near me” function of the app and got to
know strangers who shared the same interests of jogging in their neighborhood. One
participant told me how she encountered a young man who used the same app for jogging.
They started to talk and became exercise buddies. She reflected:

It has been great to have someone to jog together and supervise my exercise. We

meet at my apartment lobby every day and then turn on the Keep app to jog

together.
In this way, these two strangers established an interpersonal relationship via the fitness
app.

Furthermore, participants also explained to me how the Al in the Keep app
assisted in building offline exercise-together communities among strangers. The Keep
app encouraged users to recommend the daily jogging routes that they found safe and

jogging friendly. Al analyzed the big data of user-generated content on the suggested
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routes in the same neighborhood and generated the best jogging route. The information
on this route was available with the function of “best route planning” within the app.
Participants told me that after adopting the AI’s suggested route, they found a lot of
familiar faces from their neighborhood who jogged on the same route every day. After
seeing these people daily, people began to talk to each other and exercised together. In
this way, the app facilitated offline exercise-together communities among strangers.
Some participants turned on this function to join in their local exercise-together
communities. For example, one participant shared a story about how she got to know a
stranger via the app and then jog together regularly. She had used the Keep app almost
every day for 5 years and developed high trust in the app. Therefore, she made her
location public with the app and turned on the “best route planning” function. She said:
I went out to my neighborhood for jogging as usual. I turned on the app’s feature
of best route planning. This would make my location publicly visible for other
users. Therefore, I knew I would encounter people near me who also use the same
app for jogging.
According to participants, joining local exercise-together communities generated at least
three benefits to the safety of female participants. First, females made locations publicly
visible so that their friends and family could track their locations in time. Furthermore,
family and friends knew they jogged with a lot of people from their local residence so
that they had necessary and trustworthy companionship rather than jogging alone by
themselves. Thirdly, the recommended route was frequently recommended by other local
users to be secure. They knew that they exercised in safe geographic locations. For

example, some participant commented:
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On our way, we will see the same group of people jogging around the same route

recommended by the app. Thanks to the Keep, I notice many joggers in my

neighborhood use this app for jogging every day.
On the other hand, some other exercisers formed closer communities such as
accountability groups among friends via mobile fitness technology. One Chinese
American participant described:

I heard a lot of coworkers talking about their data on the Fitbit and had

competitions against each other. I had accountability friends to workout. We will

remind each other to work out. We check out each other. I had three to four

friends in my group.
This participant emphasized that they were not in an antagonistic relationship. They
shared the same hobby of exercising which brought them together. The mobile fitness
technology, Fitbit, generated data for them to discuss in their small but close community.
This community is built on existing social networks among people who are close to each
other. Without the Fitbit or other tracking technology, friends can still establish
accountability groups to exercise together. Yet, people may forget accurately how many
days and miles they had run. The fitness technology renders the accountability
community with empirical data, which strengthens the monitoring among users and
pressures them to enact their actual exercise behaviors.

Online community of discussion interests. This type of community refers to the
users’ online community with various discussion interests. Much mobile fitness
technology, including MyFitnessPal, Fitbit and Keep, offers online discussion boards for

users to post their pictures, ask questions, and give comments to each other. These
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discussion boards afford opportunities for users to form online communities based on
their discussion interests.

Some participants proactively participated in this type of online to seek useful
knowledge, share interests and obtain emotional support. A Chinese participant reflected
that the enormous size of the online community offered her sufficient information on her
interests in fitness. She said:

Keep has a massive online community. Occasionally, I post my exercise data and

skim some influencers’ posts in this community via my phone. I have learned
much useful information from their experiences.

Some participants posted their experiences and questions in such communities.
Their participation was encouraged by feedback from other users. One Chinese
participant said:

I participate in some online discussions in this community in the Keep app. [ am
interested in dieting and building body shapes. I would click in and chat with
people online about these topics. They would reply to my comments. I felt good
about it.

This quote suggests the participant developed positive emotions after obtaining feedback
from the online community.

In my pilot study, one Chinese participant considered herself to be an influencer
in the Keep’s online community. Because she had been an athlete since teenager time and
truly enjoyed exercising, she felt it unnecessary to record her exercise data via the app.

However, she still used the app due to the fact she had built a supportive online
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community within the app. She posted pictures and videos of her exercise moments
regularly in the community where she received thousands of likes. She explained:

I liked the Keep’s online community because people here truly appreciate women

with muscles. I feel that people here tend not to like those extremely passive,

gentle, and feminine young girls. They appreciate active women. They understand
me. I feel good about myself after receiving so many likes and connecting with
my fans here.
This quote suggests that mobile fitness technology attracts people with minds alike online
so that it was easier for users to find their comrades who shared not only their hobbies of
exercising but also values.

Outcomes of the Community Relationships

The relationship management theory posits trust, open communication,
involvement, investment and commitment as the outcomes of OPR. Neither open
communication nor investment was found in the data. The results suggest three outcomes:
1) users’ commitment to continual usage of the technology, 2) appreciation of technology
companies, and 3) involvement in exercise.

Commitment to continual usage. Because of the social bondage with other
community members, many participants who talked about their participation in
technology-facilitated communities also stated firmly that they would continue to use the
technology to exercise. They spoke of favorable social comparison and pressure from
community members. One participant explained that the pride of outperforming others in
her community via WeWalk was motivating. I invited the participant to elaborate more

on the enjoyment of exceeding others in her community. She clarified:
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It's not competing. But it gives you incentives to engage yourself in exercising. I
can see my own and my cousins’ walking steps every day. It is more interesting
and motivating [to exercise in the community]. Before using the app, sometimes |
became lazy and skipped walking. With the app now, I am like, “I got to maintain
my records!”

This quote suggests her determination to keep her record in her online community in the
app.

Some participants talked about face-keeping in the online community as their
motivation to continue to exercise regularly with the technology. One participant
explained that she exercised regularly and often posted images of her body and exercise
updates. She said because everyone in the community saw these beautiful pictures of her,
she did not want to disappoint people when they saw her in real person. She said:

I often post about my diet, part of my body, and exercise plans. I wanted to obtain

attention and praise. A lot of people would leave praising comments on my posts.

I don’t want people to say: your pictures online look so pretty, but why you look

so fat offline?

This quote reflects that community participation, in turn, gave her peer pressure to
continue using the technology to quantify her exercise and keep a slim figure.

Appreciation of technology companies. Although the relationship management
theory posited trust as an outcome, the data of this study shows participants appreciated
the technology companies to facilitate community relationships for them, rather than
demonstrated trust in the company. In other words, they had positive perceptions of the

companies, but such perceptions did not reach the degree of trust.
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Positive community relationships facilitated by the WeWalk also cultivated this
participants’ positive perception of the company which develops the app. One participant
said,

I feel that the Tencent company [which develops the Keep app] is pretty smart in
identifying this niche market of personal health and designed this fitness app to
meet the social need. The fitness app provides a free and convenient way for
people to realize this goal. It's pretty popular among Chinese people. I think the
fact speaks for itself.

This comment suggests that her satisfaction with the app has a spillover effect on
her perception of the company.

Another Chinese participant enjoyed both the exercise-together community and
the online discussion community. She said when she completed exercising every day, she
posted in the online community every time. She said she liked the young people’s culture
in these communities. She stated:

I think the Keep company is a great company tailoring to the current fitness

culture among young people. Its communities were grounded in young people. |

have a lot of trust in it.
This quote suggests her positive experiences of online communities facilitate her trust in
the company as well.

Involvement in exercise. Many participants reported their actual behavioral
changes due to their active participation in their user communities. One participant said
the community monitor facilitated her exercise habit. She now walked 5,000 steps a day

on average.
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It does help facilitate my regular exercise habits. If I don't walk, it would be
noticeable [by my community members]. I would say to myself: Tomorrow, |
definitely have to do it! Yes, there is a change after using it. In a way, [ am
particularly into walking now.
This quote suggests the community relationship contributed to her behavioral change in
exercise.

Similarly, many participants also said they were more motivated to exercise
because of their goals to plant trees for people in the desert areas. This goal assigned
greater meaning to their mundane walking. One participant described that she wore the
trackable wrist band all the time and purposefully walked more now. She said:

I now walk much more than before. I know I want to plant a tree in the desert. It

will be so meaningful to have a tree in the desert. I know I need a long time to

achieve this goal. I now ask my friend to walk together with me so that we work
towards the goal together.
This quote suggests that the participant purposefully invited her friend to join in the
socially responsible community and work towards a common goal together via exercising
with the technology.

Moderating Factors to Develop Community Relationships

The data suggests individual factors among participants who did or did not
participate in the technology-facilitated user communities: 1) perceived network
penetration, 2) perceived social functions of the technology, 3) privacy concerns, and 4)

perceived authenticity of user communities.
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Perceived network penetration. Perceived network penetration refers to
participants’ perception of how many of their friends and families have been connected in
the networks via the technology. This study found that perceived network penetration
moderated community relationships in two ways. First, the more friends and families
participated in the user community, the more willing participants were to participate in
such a community, too. Besides, the more friends and families were connected via the
technology, the more motivated participants were to exercise in exchange for societal
contributions such as planting real trees. In this way, their exercise became a form of
performance in front of family and friends.

Many participants explained that they decided to use WeWalk, Ant Forest, or
Fitbit because many people from their existing real-life social networks had already been
using the same technology. Some participants enjoyed the community due to the usage of
the same technology among their families and friends. For example, one participant
commented: “I notice that in China, people have started to pay more attention to their
health, particularly among senior citizens. A lot of attention has been given to things like
how to take care of your health.” Many of her relatives recommended WeWalk to her.
She said, “I still have a lot of relatives in China now. [Bacause so many of them used it,]
WeWalk has become a part of our lives.”

In contrast, some participants were aware of the user communities, but they
rejected checking such communities because they knew nobody there. Although many
participants expressed privacy concerns to get to know strangers via the mobile fitness
technology, they complained lacking close friends who used the same technology on a

regular basis, which constituted the barriers for them to engage in the user community.
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For example, one Chinese American participant used Apple’s smartwatch, but none of
her friends used it. She said, “I don't really share data or compete with other people.
When I exercise, a lot of my friends don't use apple watch.” A Chinese participant argued
that lacking friends in the user community caused her to perceive the community to be
psychologically distant. As a result, she lacked any interest in participating in the
community, either.

I have no close friends using this fitness app [that [ am using]. We don’t talk

about this app. I only used the app to record my running data because I don’t

know anyone in this community. This online community is unfamiliar and distant

for me. It will only waste my time if I post anything in this community.
Some participants explained that having close friends who regularly posted in the online
community would be a great incentive for her to participate in the user community. In
reality, she had no friends in the user community. She said,

I like to watch things other people post. If my friends posted and I saw them, I

would be encouraged to leave positive comments and reviews. [ would then also

feel the urge to exercise, and my exercise would somewhat become more often.
This quote suggests that network penetration to one’s close social networks is essential to
engage users to participate in the user community.

In addition to checking in user communities, some participants discussed how the
perceived network penetration was related to the sense of fulfillment when they
participated in the Ant Forest community. Friends and family in the app’s network were

able to witness their perseverance in exercising as well as their good intentions to societal
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good. One participant explained that she felt fulfilled to be able to have real trees planted
in the desert while 40 of her friends and families could witness this. She said:

I have many good friends in the Ant Forest, 40 of them. Everybody is using it.

That’s partially why I am using it. This app gave me real rewards: planting real

trees in the desert. I planted a tree last year. I feel very fulfilled. The app gave me

a digital badge. I posed it so that everyone in my community could see it.

She also mentioned that one of her relatives in the network of this app had the same plan
to plant trees. The virtual points of this relative were catching up. She said: “I feel the
pressure. Now I exercise every day to keep my record. I am so motivated.” From these
quotes, it is not hard to see that participants subconsciously perceived her participation in
the Ant Forest as a performance for friends and families. Therefore, if the network’s
penetration is high, this means their performance got more audience. Not surprisingly,
Ant Forest’s developers attributed this community’s success to individuals’ desires to be
a hero in their community. They said in an interview: “There always is a dream of
becoming a hero in every ordinary person’s heart” (BottleDream, 2018). In this way,
perceived community penetration played a role for individuals to demonstrate their heroic
performances in their communities.

Perceived social functions of the technology. Many participants resisted the idea
that mobile technology could also function as a social technology, similar to social media.
They would rather use specific social media app to get to know new friends instead of
fitness technology. A Chinese participant explained she rejected the user community of

the Keep app because she did not perceive the app as a social medium:
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I will not use a fitness app to get to know new friends. It would cost me extra time
to make friends. Above all, the most important function of a fitness app is to
exercise, not to social. As long as I exercise through it, the app has achieved its
mission.
This quote suggests that the participant rejected the sociality function of the app, which
explained why she was not interested in participating in the technology-facilitated
community.

Some participants gave little attention to strangers’ “likes” to their profile in the
community even when they received such “likes”. One participant said she did not care
about it because these users online were strangers. She perceived the app as an exercise
tool instead of a community. She said:

I found some strangers who gave me “likes” on my profile in the app’s online

community. I did not know them, so I did not care. I don’t care about the

interactions in its online community because I only consider the app as a tool, not

a social medium.

Therefore, the fewer people perceive their apps as social media, the less they participated
in such online communities.

Privacy concerns. Privacy concerns were found to moderate the users’
community relationship because the more privacy concerns the participants had, the less
likely they would participate in such communities. This study found contrasting privacy
concerns between Chinese American and Chinese participants. Chinese American
participants concerned privacy disclosure to strangers could lead to safety problems,

whereas Chinese participants feared that the exposure of their exercise data would cause
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peer pressure as well as parental surveillance. Interestingly, that privacy concerns among
Chinese American participants originated potential safety threats from strangers, while
Chinese participants were more anxious about privacy disclosure to people from existing
social networks.

Many participants expressed their concerns about privacy disclosure via mobile
fitness technology, particularly among most Chinese American participants. They
explained this was the primary reason why the technology failed to facilitate an online
user community for them. They did not want to post their exercise routes in the online
community, due to safety concerns. Even when sharing function is available, some
participants chose to ignore this function. One Chinese American participant said: “There
is an option to share statistics with friends through either Fitbit or Apple watch. I have
never used to connect with them.” Another Chinese American participant explained:

I am a very private person. I have social media, but I don't post anything. I don't

put myself there. Fitbit is like a social media sort of thing. I don't have any

interest in putting my life there in the [Fitbit’s] online community. I don't post

anything for a year in the Fitbit. I don’t share my life on social media.
Similarly, a Chinese American participant said: “I do not post things ever. I think other
people do not need to know how often I exercise, and I also think that it’s too easy for
information to be spread in this way.” Some participants admitted that although more
community interactions via the technology might be beneficial for them to use the
technology in the long term, data disclosure to strangers still made them feel

uncomfortable. One Chinese American participant said:
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I do not connect with others via this technology. I do not post. I would rather keep
my personal information private. I do not like sharing private information with
strangers. I do not check other users’ posts.

Therefore, she chose not to use the online user community at all.

Interestingly, quite a few Chinese participants chose not to post their exercise
updates in fear of losing face. The statement that “exercising is a private thing”
frequently emerged in the data. When I asked why they perceived exercising to be private,
some participants told me that they were afraid that their exercising failed to change their
body shapes as they wished. One participant in my pilot study explained explicitly:

I do not post my exercise updates because I did not want my friends to know that

I have been exercise a lot. What if I did not lose weight? They would laugh at me:

“You have exercised so hard, but your body shape is still the same!”

For her, failing to lose weight and to become thinner via fitness technology would make
her lose face in front of her friends, which was her major barrier to share her exercise
data.

Finally, many Chinese participants reflected negative consequences due to
privacy interference by parents via mobile fitness technology. One participant reflected
how her friend’s mother had a conflict with her because the synchronized data in the
WeWalk community led to a privacy disclosure. She said:

My friend broke up with her boyfriend that day. We were walking on campus at

midnight. My friend’s mother noticed my update of exercise data via the app. She

immediately called us and ordered us to go to sleep. From then on, I have given

up using the WeWalk.
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Other Chinese university students in this study narrated similar stories. They did not
notice that parents monitored their behaviors through the sharing feature of fitness apps.
They either gave up using the technology or filtered out parents in their online networks
of the apps.

Perceived authenticity of user communities. Although many online
communities of discussion interests were massive, many participants discussed the
authenticity of such communities. For example, some of them perceived the fitness
influencers in those communities to be inauthentic. It was because participants felt they
were unable to achieve the same level of fitness as these influencers did. A Chinese
participant said:

I am not interested in online strangers’ exercise experiences. | feel that we are not

living in the same world. I feel they are so fake. These online influencers show off

their progress every day, which seems like they have nothing else to do during the
day.
This quote suggests that there was a far psychological distance between her and the
influencer.

Furthermore, some participants said these influencers seemed insincere because
they had implicit or explicit business intentions. For example, a Chinese participant
explained she did not participate in the user community because the influencers just
wanted to sell things to people:

I did not follow any influencer in the Keep’s online community because many of

these influencers just wanted to sell stuff to others. Therefore, I think they are not
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so credible. Although some of their before-and-after pictures had some motivating

effects on me, I would never post anything in this community.

Therefore, the less authentic the user communities were perceived to be, the less likely
participants were to participate.
RQ 2.2: Appling RMT in Parasocial Human-Technology Relationships

This section discusses the results relevant to the relationship between humans and
technology. It is organized around 1. forms of parasocial human-technology relationships,
2. outcomes of parasocial human-technology relationships, and 3. moderating factors of
parasocial human-technology relationships.

Forms of Parasocial Human-Technology Relationships

Most long-term users personified their technology as another human being and
elaborated on their relationships with this human-like social entity. Participants pointed
out three forms of parasocial human-technology relationship: 1) acquaintance
relationship, 2) coach-student relationship, and 3) digital buddy relationship. All these
three types of relationships are parasocial relationships because participants humanized
their used technology as a human-like social entity in the relationship.

Acquaintance relationship. Participants described their relationships with their
mobile fitness technology as relationships with acquaintances such as old friends or
neighbors. Because they used the technology every day for the long term, they felt like
greeting old friends or neighbors regularly in the mornings or evenings. For example, a
Chinese American participant used the Fitbit wrist band for three years to record her
exercise data. She described her relationship with the wrist band as a relationship with an

acquaintance. She said:
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My relationship with Fitbit is more like an acquaintance level of relationship. |
spent 5 minutes every day to see my data after my workout. Now that [ am so
used to checking it daily. It will be weird now, not having it. I use Fitbit to track
my exercise. It has become part of my routine.
Another Chinese participant who used the Xiaomi Wrist Band for several years also
stated that checking exercise data once in the morning and once in the evening was like
greeting an acquaintance regularly every day. She stated:

I do have a relationship with Xiaomi. I look at its screen routinely every day, once

in the morning and once in the evening. I want to see my data, and Xiaomi

provides the necessary data output. It is a two-way communication.

Some other long-term users described that their relationships with the technology
started at the stranger level when they first downloaded at the fitness app. They did not
know how to use the apps, and the apps did not know about their individual preferences
and exercise habits. When time went on, the relationship strengthened. They explained
that the two parties acquired to each other better: the users learned to navigate the apps
more skillfully, and the app got to know users better after recording the users’ exercise
data.

When time goes on, the app understands me deeper and deeper, and I am familiar

with it bit by bit. I now open it routinely at a fixed time of the day. Our two

parties [The app and me] have a great communicative relationship. It is a human-

like interpersonal relationship for me.
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It is noteworthy that this participant explicitly pointed out her relationship with the app
was equivalent to the human-to-human interpersonal relationship as a result of long-term
communication between the two entities.

Coach-student relationship. The coach-student relationships between users and
technology in this study were manifested in these four aspects: learning postures from
demonstrative videos from the fitness apps, acquiring exercise knowledge to protect their
bodies, realizing their physical strengths and weaknesses from the data, and obtaining
diet and nutritious feedback from the technology.

Participants stated that they learned much about exercising from coach-like fitness
apps, which provide demonstrative video clips for various types of exercise programs.
Many of them expressed their gratefulness to the Keep app or Nike Training Club (NTC)
for informing them how to exercise by themselves. One Chinese participant said:

If I did not use the Keep app, what I knew about exercise was only one form:

jogging. After using the Keep, I have learned so many new exercise methods. |

am very grateful for the app. It has taught me a lot about fitness and exercising. It
was like my coach. I have an interpersonal relationship with it.

Moreover, some fitness apps taught exercising knowledge. A long-term user said
the app taught her necessary exercising knowledge to protect her body. She stated:

I really appreciate the Keep. This app has taught me so much! I have learned to

warm up my body before exercising and stretch my body after exercising. I did

not know that before. It also gives me suggestions on what to eat in order to have

a healthier and fitter body. It is a great teacher.
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Furthermore, as a good coach points out the strengths and weaknesses of their
advised athletes, some participants discussed how the technology let them know about
themselves. One participant used the App’s smartwatch to exercise every day. She said
the watch helped her understand her physical strengths:

The watch gave me valuable reminders. When I exercise, if my heart rate goes

over 120, it reminds me to slow down to avoid fast heartbeats. It also tells me how

much I can exercise to my physical extremes. I know myself better through it.
The exercise data assisted her to monitor her body more accurately.

Finally, many Chinese participants also reported that Al enabled some fitness
apps to give individualized nutrition advice after users input their food data. For example,
one participant said she enjoyed obtaining feedback after she recorded her diet in the
fitness app Boohee (Bohe, in Mandarin). She said the app read her data and then gave her
personalized feedback based on nutrition knowledge. In this way, the two parties built a
deeper mutual understanding. She reflected:

One day, after I input my food consumption into the app, it told me that I

consumed too many carbs. I listened to this advice and changed my diet afterward.

The app’s advice is scientific and professional. This app has expertise in nutrition.

It is a nutrition specialist.

This comment suggests that the participant personified her app as a nutrition expert and
followed the prescribed advice seriously.

Digital buddy relationship. Many long-term users compared their mobile fitness

technology as a loyal and supportive exercise buddy who set goals with users,

accompanied them to jog, cheered them up during the exercise.
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I found synchronized verbal encouragement emerged repeatedly from the data.
Participants stated that this feature elicited the feeling of human companionship. For
example, one participant said she used the Keep app to set her daily goals to jog. The app
would give constant verbal encouragement during her jogging. She said she felt like
someone was running beside her to complete the course. She described her experience in
the following quotes:

When I run, it speaks to my ears: “good job!”” Along the way, it encourages me by

reminding me: “you only have one kilometer left ahead! Don’t give up.” When I

felt tired and could not run anymore, these words motivate me. I have a buddy

relationship with the app.

Notably, some participants stated that they were so immersed in the parasocial
relationships with their apps that they talked back to the apps. For instance, one
participant said she would tease the app as if they were having a genuine dialogue with
each other. She described as if she and a coach from the app were in the same space. She
stated:

I now talk back to the Keep. It says to me: “Now your body warms up, and you

feel relaxed.” I will reply: “Come on, I feel so tired now!” The coach in the app

says: “You can persist, right?”” My reply is: “This is so tiring, coach!” I feel our
dialogue was so real and immersive like we were in the same space.
This experience confirmed the parasocial interactions between the participant and the
technology, facilitated by the app’s verbal encouragement.
Additionally, some participants explained that the apps knew their jogging

distance precisely. The Keep app verbally updated joggers on their completed and
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remaining distance respectively at every kilometer. Participants said this constantly
changing feedback was better than simple repetitive encouragement because updated
feedback instilled the sense of real-time companionship into individuals. For example,

one participant reflected:

I jog every day with the Keep app. It talks to me all the time. It tells me when to
breathe and how to jog with appropriate postures. It updates me on how long I
have completed. I feel like it watches me run. The app has a female voice, very
sweet. I have become familiar with her now, like an old friend. Once I hear her
voice, I start to run subconsciously.
Interestingly, some participants rejected human companionship during their jogging
because they preferred the companion of the Keep app. One participant narrated the story
that she rejected her friend to jog together because she preferred to jog with the Keep app.
The participant explained that she could not jog without the app. She described:
Without the sound of the app, I absolutely refuse to jog. I would feel panic
because [ would not know how much I would have completed and how much
would be remaining. I must have its verbal companion. The talk of the app gave
me the feeling that someone is with me.
Furthermore, participants discussed the advantage of technology companionship:
reliability of the technology. Human buddies may delay or cancel the appointment to run

together, but technology will never do. One participant said:

If I choose to have a human jogging buddy, this person might cancel our meet-up
occasionally for various reasons, like: “I am too tired today,” or “My period has

come”. Yet, when I choose the Keep app to be my buddy, it never abandons me.
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This quote reflects that the perceived reliability of the technology companionship was
higher than human companionship.

Outcomes of Parasocial Human-Technology Relationship

I found seven relational outcomes of the parasocial human-technology. In terms
of perceptional outcomes, the data suggested 1) high trust in the technology, 2)
commitment for continual usage, 3) appreciation of the company, 4) trust in the
technology companies, and 5) commitment to the organizational brand. Moreover, this
study also reported behavioral outcomes such as 6) involvement in the exercise and 7)
investment in other products from the same brands.

Trust in technology. Participants who established parasocial relationships with
the technology described that they had high trust in the technology. For example, one
participant used the app of Nike Running Club for more than four years and considered it
as her jogging buddy. She said she trusted the expertise and privacy protection of the app.

I really trust it. I have used it for so long. The recording of distance and jogging

speed was accurate. It does not ask for a lot of my personal information. It

protects privacy very well.
When the parasocial relationships were established between participants and their
technology, some of them trusted the technology blindly. The participant who completed
10,000 steps every day for over 500 days said she found its recording of steps may be
inaccurate, but she still trusted it very much. She said: “I think 10, 000 steps every day
was not scientific. It takes a lot of time, too. But 10, 000 steps sound like an admirable

goal. That’s why I have been doing it.” She stated about her trust in the technology:
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I used the Xiaomi wrist band for more than two years. Sometimes I found the step
recording was not so accurate. Its operational system has stopped to update. In
spite of all these weaknesses, I trusted it highly. I still use it now.
Some long-term regular users described their trust in the belief that exercising with the
technology would bring them health benefits, although the calorie consumption indicated
by the technology may not be accurate. One participant who used the Keep app five times
a week for two years said:
My trust in the Keep app is around 80%. It indicates how much calorie is burnt
through each exercise program. However, that depends on if my posture is correct
or not. I don’t trust these calorie numbers, but they don’t impact my usage. As
long as I exercise with it, I believe that I have burnt my calories.
This quote suggests that the participant trusted in the technology to bring her health
benefits, and she cared less about quantifying her exercise.

Commitment to continual usage. Most participants who claimed buddy
relationships with their mobile fitness technology discussed their commitment to continue
their usage in the next three months or longer future. One participant said the app had
become irreplaceable for her. No matter how many new mobile phones she had changed,
she always installed this app in the new phone.

At the very beginning, the app was only a tool that enabled me to record my

exercise. I did not know it would survive [in my phones] for so long. After several

years, regardless of what new apps are recommended by my friends, regardless of
how many phones I have changed, Keep has always been the most comfortable

app for me. I always install it in the first place.
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This quote suggests this participant has been committed to using the Keep app. The app
was irreplaceable for her. She has been a strong supporter of the product. Similarly, one
participant said she would continue to use it because developed attached feelings for the
technology:
In the next 3 to 6 months, I will continue to use Xiaomi unless there is any new
technology. I have formed a habit with my wrist band. I will wear it every day. |
have dependability on it. I will persist in walking steps with it. [ have attached to
it. [ love my Xiaomi.
Another participant said she had developed a regular exercise habit with the technology
so that she would continue to the Keep app frequently in the future. She said:
I plan to continue to use the Keep app regularly at four to five times per week. |
need it to coach me to do exercise programs and accompany me to jog. As long as
I turn it on, I can exercise anywhere, even at home.
Some participants stated that their smartwatches were like exercise supervisors. They
would continue to wear it because once they put the watches on, they knew that they
should exercise. One participant said:
Apple’s smartwatch is my exercise supervisor. When I put it on, I know I should
exercise. I like it. I have developed dependability on it. I continue to wear it
because [ would feel at a loss if I did not wear it.
A participant who used the Keep app for 30, 000 minutes during the past two years said
she planned to use it for 200 to 300 minutes each time and three to four times each week
in the next three months. Many participants said they thought exercise was a lifelong

thing, and they decided to build lifelong friendships with their mobile fitness technology.
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One participant used the Keep app every day for one and a half years. She said the app

was her close friend, and she would keep using it until the company closed it. She stated:
I think exercise is a lifelong thing. I will continue to exercise regularly because
exercise is good for my health. My relationship with the Keep is both strong and
sticky. It is my jogging buddy. I don’t want anyone else to jog with me. I will
keep using it unless the company shuts down.

Therefore, these quotes demonstrate that participants described their strong commitment

to continual usage after developing a human-like relationship with their technology.
Appreciation of technology companies. Many participants who enjoyed their

parasocial relationships with free fitness apps expressed their appreciation for the

technology companies who provided the apps. One participant said:
I appreciated the Keep company. It was established in 2015, and I started to use it
since then. I have witnessed the company’s expansion. It gave free exercise
programs at the beginning, and now still provides them for free. I have a sticky
relationship with its app and a positive impression of the Keep company.

Other participants said their favorable relationships with the apps were equivalent to their

positive impression of the technology companies. One participant said:
I think my relationship with the Keep app and relationship with Keep company
are the same thing. I cannot distinguish them [between these two relationships]. |
think the Keep company did a great job to develop this app which teaches users
useful information about exercising.

This quote was from a long-term regular user who stated the app as her coach. She

described her gratefulness for the company because it developed a good app to help her.
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Trust in technology companies. This study also found parasocial human-
technology relationships cultivated users’ trust in the applications’ developers, too.
Because many of them considered the technology as their trustworthy acquaintance,
coach or exercise buddy, they also perceived the technology companies behind these apps
to be reliable, too. One participant said she trusted the Xiaomi wrist band to be a loyal
friend so that she perceived the company with a social conscience.

I have used Xiaomi for so many years. It is very stable. I feel positive about this

wrist band. Therefore, I think the Xiaomi company is a company with a social

conscience because its products are of high value for their costs. Due to my
positive interactions with the Xiaomi wrist band, I have a positive impression of
the Xiaomi company.
Indeed, good product experience facilitated participants’ perception of the technology
company. One participant said: “It [the app] did a good job. So far, the app works well. I
have a positive perception of the company which develops it.” Some participants
reflected because they perceived the fitness apps to be professional, they trusted the app
companies to be well operated. One participant said:

Keep gave me the impression that it was very professional as a coach. I believe

the Keep company had a good management team to operate it carefully. The

exercise programs were well designed. The company must have invited experts to
produce its contents.
Some participants’ experiences with the app were so rewarding that they believed that the

company would continue researching new and fun ways to motivate users to exercise.
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Some of them enjoyed the companion of the Keep app as a result of its exciting story
plots. One participant said:
I enjoy using the Keep app as a jogging buddy. I listened to its story plots to
hypothetically imagine myself saving victims or training dogs while running.
Keep is an app worth exploring. I trust the company in the sense that the company
always develops interesting new things.
She had a positive outlook for the company and was willing to await future surprises.
Commitment to organizational brands. This study found participants who
developed parasocial relationships with their mobile fitness technology also discussed
their commitment to the corporate brands to some degree. When they described strong
parasocial relationships with their mobile fitness technology, they also stated strong
commitments to the organizational brands of the technology. As reported before, some
participants developed attachments to their technology after years of exercise with it.
This affection also expanded to the brand of technology as a whole. Some participants
said they recommended the brand to their friends as many as possible; therefore, they
perceived themselves to be the spokesperson of the brand. One participant always spoke
highly of the Xiaomi company and recommended the brand to many of her friends.
Therefore, she considered herself as a spokesperson for the company. She said:
I will still keep using Xiaomi. I feel that I am like the spokeswoman for Xiaomi.
The CEO of Xiaomi should give me an award because I said so many good things
about this company. This company should invite me to shoot a commercial for

them.
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She said she would continue to buy fitness products only from this company regardless of
other better-quality brands available in the market. Some other participants discussed
their commitment to the organizational brands that they would always consider buying
fitness related items from the same brand. One participant said:

The Keep app was professional. Therefore, I think this brand was professional,

too. If I think of buying anything relevant to fitness or health, I would turn on the

app and browse its online mall to see if Keep has it. I think their items should be
of good quality, too.
This quote suggests that the participant established a commitment to the fitness brand as a
whole.

On the other hand, it is interesting that many participants who claimed no
relationship with the technology also stated that they had no relationship or perception of
the technology company. A Chinese American participant described her step tracker only
as a tool and claimed that she had no human-like relationship with the technology. She
said:

There are no human characteristics of the tracker. No personalities. It doesn't talk

to you. Maybe they could have a mascot to say things to you. That will probably

make me feel more humanized if the app says things to the users. It is not a

humanized buddy, but just a tool. It only tells me how many steps I take.

It was not surprising that she claimed no perception of the tracker’s manufacturing
company. She commented: “I don't think of the company as a whole. I just focus on the

exercise. My usage doesn’t change my perception of the company.” These quotes, in turn,
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suggest that if there is no parasocial human-technology relationship, there will not exist
positive OPR.

Involvement in exercise. Many Chinese participants who established parasocial
relationships with their mobile fitness technology reflected that they developed regular
exercise habits as a result. One long-term regular user said she learned to exercise at any
time via the app:

I did not have a regular exercise habit before adopting the Keep app. Now I have

used it regularly every week for two years. I did not know how to exercise before.

Now I have learned so many different programs. I can exercise anytime.

She also pointed out that the app kept a record of her exercise. She said: “This record
motivated me to exercise more routinely. I would feel guilty if I did not work out for a
few days.” This quote means the digital record of exercise data assisted participants in
keeping up with their exercise plans.

Investment in other products from the same brands. Notably, some
participants purchased sports gears from the same technology companies which
developed their mobile fitness technology. One participant said she used the Keep app for
free for so long that she decided to purchase a few things from this company to support it.
She described that she used the Keep app four times a week for a year, and the app gave
her an immersive feeling of companionship through verbal encouragement. She described
the app’s companionship in the following quotes:

The female voice was gentle and sweet. She encouraged me all the way until I

complete the exercise programs. [ have a strong sense of companionship from the
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app. It was like a coach, too, who supervises my exercise to make sure that I get

my workout done.
She said the Keep app had become her favorite app on the smartphone. She also reflected
that she wanted to support the Keep company through purchasing items from it. She said:

Because I have used this free app for so long that I felt I owed a big favor to this

Keep company. I feel obliged to support this company by purchasing something

from it. It promoted its exercise balls and bands in its online mall within the app.

Although they were a bit pricy, I purposefully bought from the Keep. These items

were of good quality.
Some other participants purchased one-on-one online programs from the Keep app in a
way to support the company.

Moderating Factors in Parasocial Human-Technology Relationships

Most of the users who developed parasocial human-technology relationships with
the technology were long-term users, and they tended to use the technology alone.
Therefore, 1) sociality motivation was a salient moderating factor. This means they
tended to have low sociality motivation with other humans, which in turn contributed to
their development of human-like relationships with their technology. The other factor, 2)
perceived efficiency of the technology usage was found to be relevant to moderate the
relationships.

Sociality motivation with human. Interestingly, the data shows that most long-
term regular users who developed parasocial relationships with their technology tended to
use the technology alone by themselves. Both the pilot study and the current study

resonated with this prediction. This study found most long-term regular users exercised
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by themselves with the companion of the technology. I can list many examples from the
data. For instance, in the previous section, I reported a participant who preferred to jog
with the Keep app than her friends. She explained the companion of technology was
more accountable than that of humans. Other long-term regular users revealed that they
hated to adjust their running pace to wait for others. I also mentioned a participant who
walked 10,000 steps every day continuously for over 500 days. She accomplished this
record by herself alone. She said she was a lonely person and enjoyed being alone by
herself. She stated:
Although it was boring to 10,000 steps a day by myself, I enjoyed being alone. I
do not compete with anyone. I prefer to walk these steps by myself. I am used to
it. I am a lonely person, but I feel relaxed and pleasant about my loneliness.
Logistically speaking, it was hard for her to coordinate with other people’s time and
residence to achieve this goal altogether. Likewise, a Chinese participant used the Keep
app for 600 days with 30, 000 minutes during the past two years. She said she preferred
to read her data alone and exercise alone. She said:
I don’t want to compare myself with others. I just need to be me. I love to
exercise by myself. I enjoy using the Keep by myself. After using the Keep, I
become more proactive in exercising. I feel fulfilled when I read my exercise data.
I think: “Wow, I am doing so great!”
Not only Chinese participants, but also long-term regular users from America also
discussed their habit to exercise alone. One participant said she preferred to exercise

alone with the technology than taking fitness classes. She stated:
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I prefer exercising alone. I find that I can finish more by myself. I am a bit
introverted. Once a while, I try group classes, but I feel more productive with my
time when I work alone. I don't compete with anyone.
For the same reasons, all participants in this study who used the Keep app for 7000
minutes to 30,000 minutes or longer than 2 to 5 years exercised alone most of their time
without human companionship.

On the other hand, the strong desire for a human companion during their exercise
explained why short-term users who failed to develop parasocial relationships with the
technology. This phenomenon, in turn, confirmed that only people with low sociality
motivation with humans were more likely to generate parasocial relationships with
technology. For these short-term participants, only social connections with other human
beings could be categorized as relationships. It was hard for them to develop emotions for
entities other than humans. For example, one participant explained that she abandoned
the Keep app due to lacking human companion. It was not surprising that she did not
develop human-like relationships with the app, either. She stated:

I feel lonely when I use Keep. I used to have an exercise buddy to use the app

together. However, only after three days, we just slowly forgot about the Keep

[app]. If I could exercise together with my close friends via Keep, it would be

more interesting. Now if I do it alone, I will feel bored.

Therefore, the data suggests that people with high sociality motivation tended to abandon
the technology sooner.

Perceived efficiency of technology usage. This factor was found to be most

common among short-term users who abandoned the fitness apps with coach advice or
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demonstrative video clips after a few times to a few months of trial usage. Efficiency, by
definition, means achieving one’s goal with the least amount of time and effort. Many
short-term users compared their weight loss numbers against their technology usage
minutes to conclude about the efficiency of their usage. As their exercise did not lead to
weight loss directly or as fast as they expected, they found that the apps were not useful.
An impressive case was a Chinese participant who wanted to use the Keep app to
lose weight and tried the app only twice. Because she did not see any weight loss after
weighing herself on the scale, she concluded the app was not useful in helping her
achieve her goal and thereby gave up using it. Similarly, one participant gave up using
the Keep app within two weeks after downloading it. Another Chinese participant used
the Keep app merely for 200 minutes during a two-year period. She wanted to lose
weight and make her legs seem thinner, but she did not see any quantitative changes in
terms of weight or leg circumferences. She said: “I measured my leg circumferences after
learning postures from the Keep app. I did not see any numerical change after using the
app. [ used the app less and less frequently afterward. I seldom use it now.” It is
understandable that when users tended to have little patience to see the effects of the
technology, they were less likely to develop parasocial relationships with the technology.
In contrast, long-term users of mobile fitness technology tended to have much
more patience to achieve their goals and seldom mentioned their perceived efficiency of
the technology. One Chinese participant in the pilot study had used the Keep app
regularly for more than one year. She said: “Any small exercise is helpful. We just need
to be patient with ourselves.” She reflected that she would do a few minutes of plank on

the bed of hotels, even during her business trips. Indeed, when people perceived the
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technology to be effective and were willing to spend longer time to exchange for the

effects, they were more likely to establish collaborative relationships with the technology.
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Chapter 5: Discussion

The purpose of this study was to apply the relationship management theory in the
context of mobile fitness technology to explore how women make meaning of their
relationship with the technology and the health it affords. In this chapter, I present 1.
theoretical contributions to RMT, 2. elaborated concepts for RMT, 3. practical
implications, 4. limitations, 5. suggestions for future study, and 6. conclusion. The
theoretical contributions include forms of user community relationships, user community
and OPR, moderators of user communities, forms of parasocial relationships, and
moderators of parasocial relationship.

In summary, the RQs provided a framework for relevant themes that increased
understanding of women’s perceived relationship with their fitness technology.
Responding to RQ 1 on Chinese and Chinese American young women’s meaning-making
of their usage, this study reported five themes: perceived ideal body image, body
satisfaction, motivation to exercise, motivation to use the technology, and identities
related to the usage of the technology. To answer RQ 2 on how relationship management
theory applied in the users’ experiences, this study found two types of relationships: user
community relationship and parasocial human-technology relationship.

In terms of the user community relationship (RQ 2.1) the data suggested three
sub-categories of themes: relationship forms, relational outcomes, and moderating factors.
I found four forms of user community relationships: transnational community of the
Chinese diaspora, socially responsible community, offline exercise-together community,
and online community of discussion interests. This study also suggested three outcomes

of user community relationships: users’ commitment to continual usage of the technology,

120



appreciation of the technology company, and involvement in exercise. The data
suggested four moderating factors for user community relationships: perceived network
penetration, perceived social functions of the technology, privacy concerns, and
perceived authenticity of user communities.

In terms of the parasocial human-technology relationship (RQ 2.2), I also reported
three sub-categories of themes: forms of relationships, relational outcomes, and
moderating factors. I found three forms of user community relationships: acquaintance
relationship, coach-student relationship, and digital buddy relationship. I also identified
seven outcomes of these relationships: high trust in the technology, commitment to
continual usage, appreciation of the companies, trust in the company, commitment to the
organizational brand, involvement in the exercise, and investment in other products from
the same brands. Finally, this study reported two moderating factors: sociality motivation
and perceived efficiency of technology usage.

Theoretical Contributions to RMT

This study contributes to relationship management theory by respectively
discussing its feasibilities in technology-facilitated user community relationships as well
as parasocial human-technology relationships. I start by discussing new forms of
community relationships in this study, their relational outcomes and OPR, and the
moderating factors to such relationships. Then, I move on to discuss the new forms of
parasocial relationships in the mobile fitness technology context, the relational outcomes
and OPR, and the moderating factors. Finally, I present a theoretical model based on the

findings of this study.
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The findings of this study contribute to the relationship management of user
communities in three aspects. First, this study found various community relationship
types that have not been reported in the literature of relationship management theory. It
demonstrated how mobile fitness technology-mediated communities brought people
together, transcending national and local geographic locations as a result of common
social interests, exercise hobbies, or health topics. Furthermore, the relational outcomes
in this study also added to public relations literature by showing how mediated user
communities generated positive organization-public relationships. This study also
discovered moderators of user community relationships, which added the contextualized
factors to the application of relationship management theory in this context.

The findings of human-technology parasocial relationships also generate three
theoretical contributions. First, this study underlines new forms of parasocial
relationships in the mobile fitness technology context. Furthermore, this study reported
salient positive organization-public relationships emerging from the parasocial
relationships. To my knowledge, the link between parasocial relationships and OPR has
seldom been reported in the public relations literature. Finally, this study also reported
moderators to the parasocial relationships in the context of mobile fitness technology,
which helped contextualize the application of relationship management theory.

Forms of user community relationships. First, the exercise-together community
is tangible, compared with the other three virtual online communities in this study.
Although fitness apps such as the Keep app are virtually online, they can mobile users
offline to create exercise-together communities offline in real life. Young people living in

the same or nearby neighborhood get to know each other and then exercise together via
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technology. This type of relationship implies mobile fitness technology’s potential to
build community among strangers who share close geographic locations. The rest of the
three types of community relationships are all virtually online.

The transnational community of the Chinese diaspora via in this study shows the
mobilization power of the mobile fitness technology in a global scope. The immigrant
participants in the US re-connected with relatives in China by comparing with each
other’s steps and discussing exercising related topics. In this way, the emotional
connections and sense of goal-attainment were strengthened among community members.
The participants perceived that they exercised with a companion of a close virtual
community instead of exercising alone by themselves. This finding compliments
Navarrete and Huerta’s (2006) research on transnational communities of immigrants by
indicating the new affordances of mobile fitness technologies. Because positive
community relationship via the technology also contributes to participants’ positive
perceptions of the technology companies, this result also adds to public relations
literature on community empowerment (e.g., Ni, Xiao, Liu, &Wang, 2019). It illustrates
the positive cycle from community relationships to positive organization-public
relationships.

Third, this study highlights how mobile fitness technology afforded a new form of
community, the social responsibility community. Some fitness apps encourage users to
walk and job by rewarding such behaviors by planting new trees in the desert. Many
participants reported strong motivation to participate in the exercise in exchange for a
better environment for people living in rural areas. In this way, these apps virtually assign

social meaning to repetitive and even dull daily exercise. The findings of this type of
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community shed light on a new possibility of engaging the publics in corporate social
responsibility (CSR) events via the creative association of exercise and environment
protection in this study. Current CSR and community literature focus on how
organizations devote their resources to assist disadvantaged communities in remote areas
(e.g., Frankental, 2001; Lahdesmaki, & Suutari, 2012; Sison & Sarabia-Panol, 2019).
This study found that some fitness apps attract the publics in affluent areas to participate
in socially responsible events so as to create a community with shared interests and then
bridge this community with disadvantaged communities in the desert. In this study,
community empowerment is no longer solely as a CSR behavior participated by one
organization in the traditional sense but a widely engaging event for the publics.

Finally, although online interest groups have become trendy for wearable devices
and fitness apps, findings in this study show the complexities of building effective fitness
online communities. From a technological perspective, establishing an online user
community is neither difficult nor resource-consuming for fitness technology companies.
However, this study found such communities were not as engaging as those companies
expected. To delve into the reasons, the findings highlight celebrity endorsement,
psychological distance to community influencer, and privacy concerns in online
community building. On the one hand, many participants reported their welcoming
attitudes to entertaining celebrities such as movie stars and singers joining in the online
user community of the Keep app. They said they felt motivated to witness these stars
using the same fitness app, too.

On the other hand, it is worth noting that participants said it was hard to relate to

community influencers because their posted pictures seemed to be too fit to be true. This
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reflection suggests a considerable psychological distance between the influencers and
ordinary fitness app users. An online community only celebrating positive body images
may imitate a much broader scope of publics. Therefore, this study calls for organizations
to better facilitate online communities by incorporating more diverse perceptions and
images from all walks of life. Besides, because many users reported privacy disclosure as
a significant concern for them to participate in online user communities, organizations
should adopt strategies to protect people’s privacy better.

User community and OPR. It has seldom been discussed in the public relations
literature how the mediated user community benefited organizations in return. In this
study, the technology-facilitated deeper interpersonal relationships among strangers and
acquaintances. Superficially, these community relationships had nothing to do with the
technology companies because the communication happened between users. Yet, the data
suggested when users connected with other people on a deeper level via the technology,
they attributed these positive changes to the technology and then further extended their
appreciation to the technology companies.

To explain these spillover effects in this study, I argue that companies of mobile
fitness technology are community-based companies. They should take this perspective to
position themselves for users. According to public relations work Christens (2010),
community-based organizations are defined organizations that prioritize building
reciprocal community relationships to sustain the publics’ active participation in these
communities. Companies of mobile fitness technology depend on large and active user

communities to build their brands among fierce competitions, earn profits through
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advertisements for the communities, obtain continual investments from the stock markets
and other investors. Therefore, mobile technology companies are community-based.

Some mobile fitness app company has adopted this perspective that user
community relationships lead to the branding of the technology and user loyalty. The
CEO of the Keep app company Ning Wang explained that his company established
relationships with users through encouraging users to post their data and participate in
discussions in the online user community. He argued the more users posted, the stickier
the relationships were. Accordingly, users would less likely seek other apps. (Zhihu,
2016).

Not only data in my study supports this causal link, other quantitative studies
resonate. Among these studies, it is worth noting the significant correlation between the
customer community and e-loyalty (Srinivasan, Anderson, & Ponnavolu, 2002).
Srinivasan et al. defined e-loyalty as a customer’s satisfactory attitude toward an
organization thorough internet-mediated communication. They found satisfaction in the
virtual customer community led to word-of-mouth recommendations and further
purchase intentions from the same company. Tsai and Men’s (2013) study demonstrated
that the publics’ perceived dependence on the organization-facilitated online community
was significantly correlated with their proactive communicative behaviors to support the
organization. Similarly, Pressrove and Pardun (2016) found publics’ satisfaction with an
organization’s online community correlated with their affection and loyalty with the
organization, which also associated with their offline supportive behaviors for the

organization. My study, as well as these studies, calls for organizations to attach great
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importance to build quality community relationships with key publics through mediated
communication technology.

Moderators of user communities. This study reported perceived network
penetration, perceived social functions of the technology, privacy concerns, and
perceived authenticity of the user community as the moderators of user community
relationships. Among them, perceived network penetration and privacy concerns have
been reported in the existing research on interactive technology.

One of the most relevant theories of user community relationships is Katz and
Shapiro’s (1985) theory of network externalities. Network externalities are defined as the
effects of a product or service on users when the number of other users in the same
networks who consume the same service or product changes. For example, some users
choose to use Facebook, instead of a small and new social networking site, because
Facebook has already had a massive number of users. Therefore, the perceived network
size is a critical variable in this theory.

My study reported perceived network penetration as the individual difference in
user community relationships, which further impacts users’ continual usage. This finding
is supported by empirical evidence. Research shows that people’s continual usage of
networked services, such as online learning system or social networking sites,
significantly depends on the perceived network size (e.g., Lin & Bhattacherjee, 2008;
Van Slyke, Ilie, Lou, & Stafford, 2007; Wattal, Racherla, & Mandviwalla, 2010).

This study also found perceived privacy concerns to be an individual factor

moderating the user community relationship. This finding has been widely supported by

empirical evidence in informative technology or interactive media. Research shows that
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privacy concerns impact the adoption of android applications in smartphones (Ferreira et
al., 2015), continual usage of social network sites (Zhou & Li, 2014), and continual usage
of interactive personal assistants (Han & Yang, 2018). Therefore, it is a robust factor in
the context of user communities.

To my knowledge, the perceived social function of mobile fitness technology has
not been reported in the literature. However, the relevant theoretical constructs of social
functions, including social comparison and social sharing, were found to be significant
predictors of behavioral intentions among user communities (Zhu et al., 2017). Zhu et al.
reported a community of Fitbit users who were from the same company. These users
shared their exercise data (social sharing) as well as competed against each other for
exercise lengths (social comparison), which significantly contributed to their intentions to
continue to use this mobile fitness technology. In their study, users embraced the social
functions of the technology, and this perception, in turn, led to their proactive utilization
of this function. This study was a positive example when people perceived their mobile
fitness technology had social functions that could benefit them. The data in my study also
suggested the other side of the story: when users rejected the social functions of mobile
fitness technology, it was hard for them to participate in the user community and thereby
to obtain the benefits of exercise within a community.

Forms of parasocial relationships. Originally, parasocial relationship was a one-
sided and imaged relationship between TV viewers and their favorite TV characters after
long-term viewing of TV programs (Horton & Wohl, 1956). TV viewers projected their
emotions to the TV personae and considered the parasocial relationship as real as face-to-

face interpersonal relationships. Not surprisingly, multimodality of TV programs, TV
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figure’s eye contact with the viewer, and the figure’s physical attractiveness are three
crucial variables for parasocial relationships in the TV context (Cohen, 2004; Dibble,
Hartmann, & Rosaen, 2016).

However, in this study, mobile fitness technology has affordances to facilitate
long-term parasocial relationships with users regardless of these key factors found in
previous research. For some tracking apps or wrist bands, there was no human image
associated with the technology so that participants could not have any eye contact with or
feeling the physical attractiveness of any human via the technology. Although some
fitness apps such as the Keep app or Nike Training Club (NTC) provides demonstrative
video clips with real-human coaches, none participant discussed eye contact or physical
attractiveness, either.

The new insight of this study is that the mutual understanding between users and
technology, rather than imitation of human’s physical appearance, can also facilitate
parasocial relationships. In this study, verbal encouragement along with one’s exercise,
tailored feedback, and long-term usage have little to do with simulations of human
physical appearance. Qiu and Benbasat (2005) reported human voice significantly
increased human’s anthropomorphizing of the virtual agents as human-like entities. This
finding was consistent with my study because some fitness apps adopt the human voice to
interact with runners during their jogging, which cultivated parasocial relationships with
users. When participants used the technology for a long time, the technology accumulated
exercise and diet data about individual users so that it could give tailored feedback such
as what other exercise programs to consider or which combination of food is more

nutritious to eat. The technology acted like a long-term human friend who had known
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users very well. It would give personalized suggestions to users. Even verbal
encouragement from some mobile fitness technology was real-time feedback while
monitoring participants’ jogging. The apps identified people’s completion of each
kilometer via GPS and then give verbal encouragement. This simultaneous monitoring
constructs the sense of coach-like monitoring during one’s training. As deeper
understanding is essential to interpersonal friendship, mobile fitness technology
establishes friend-like parasocial relationships with users through analyzing users’ data
and giving real-time personalized feedback to users.

Parasocial relationships with users led to users’ trust in the company, commitment
to the organizational brands, and investments in the same brand’s other products. To
explain these associations, I argue that 1) technology products embody the organizations
symbolically as a part of organizational branding, which is pertinent to the literature on
product branding and public relations; and 2) mobile fitness technology devices or apps
act as organizational agent to communicate with users, which means that positive
communication with corporate representative leads to positive OPR.

On the one hand, technological nonhuman entities designed by technology
companies, particularly mobile fitness devices or apps, are usually perceived as products
or services of these companies and thereby symbolically represent the corporate brands
for their customers. The data in this study confirms these findings in the previous
literature. Many long-term users who developed intimate relationships with their
technology used the brand names of the companies interchangeably with the technology.
As reported in the findings section, some participants stated that they did not differentiate

the technology and the companies produced them. Some participant considered Xiaomi
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wrist band as her close friend and added that she considered herself as an ambassador of
the company. These examples suggested that parasocial relationships facilitated users’
perceptions of technology as a proxy of the technological companies.

Research shows that when people develop parasocial relationships with products
and services, the symbolic impacts of such products and services on organizational
branding are stronger. As summarized in Kwok et al. (2018) systematic review on
anthropomorphism, many companies purposefully embed human-like qualities in
designing their products or services. They wanted to cultivate consumers’ parasocial
relationships with them to elicit consumers’ brand loyalty. Companies embraced
nicknames that consumers assigned to their brands, employed animation characters, used
real-human spokesperson to represent the brands, and strategically amplified human
characteristics of their products and services (Fournier & Alvarez, 2012). Experiments
showed when the packages of snack bars were designed with visible human-like
attributes, people were likely to anthropomorphize the brands of the bars, which led to
their brand loyalty (Delbaere, McQuarrie, & Phillips, 2011). As a result, research shows
that parasocial relationships with products and services led to customers’ brand likability
and continual purchase intentions (Alvarez & Fournier, 2016). Therefore, a similar
finding in my study is not surprising.

On the other hand, mobile fitness apps or devices are perceived not only as
products but also as nonhuman informatic agents interacting with humans on behalf of
their technology companies. Research in information science shows that parasocial
relationships with these informatic agents, including guidance systems in vehicles and

virtual online agents, led to the increase of human trust in the technology-aided decisions,
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which benefit these technology companies’ OPR (e.g., Heng, Zhao, Sun, & Zhou, 2019;
Lew et al., 2018; Qiu & Benbasat, 2009; Wang & Benbasat 2008; Waytz, Heafner, &
Epley, 2014). For example, both Qiu and Benbasat (2009), as well as Heng et al. (2019),
both applied a social relationship perspective to explore the parasocial interactions
between customers and nonhuman online recommendation agents. Their experiments
found that the embodiment of humanness of these agents, in terms of the employment of
human voice and animated human faces, boosted human’s trust in these agents, perceived
enjoyment of the interactions, and acceptance of the agents’ aid for purchase decisions.
As a result, customers’ online shopping experiences were improved, which reflected
positive organization-public relationships (OPRs). Public relations scholars Lew et al.
(2018) employed path analysis to demonstrate that perceived social attractiveness of
online nonhuman chat-agents impacted customers’ satisfaction with the interactions,
which directly led to positive organizational relationships. Lew et al.’s studies established
a causal link between the degree of anthropomorphism of nonhuman agents and
organizations’ public relationships. These studies imply that when nonhuman agents are
perceived like human entities, they contribute significantly to their companies’
relationships with customers. Not surprisingly, my study reported much more positive
OPR outcomes in parasocial human-technology relationships.

Moreover, research has further identified which type of parasocial relationships
between nonhuman agents and users benefit more organizational brands. Fournier and
Alvarez’s (2012) research on anthropomorphism and brands reported that when people
perceived nonhuman agents as collaborative partners to achieve goals together, instead of

servants who replace humans to accomplish goals, they were more likely to
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anthropomorphize these brands and to develop trust in these brands. My study resonated
with this finding because the fitness technology collaborated with humans in terms of
motivating them to exercise and recording their exercise data, rather than doing the
exercise for humans. Based on all these findings, the brands of mobile fitness technology
should attach importance to develop parasocial relationships with users due to the
collaborative nature of the relationships.

Interestingly, when participants equated their mobile fitness technology with
organizations in parasocial relationships, I notice that these organizations tended to be big
names in the industry. Participants who developed humanlike relationships with their
technology mentioned companies such as Keep, Apple, Xiaomi, and Huawei. There is no
doubt that these big companies have invested more in advertisements across media to
build their brand images for wider range of audience. In addition, due to these
companies’ larger share of the mobile fitness technology market, users were more likely
to access word of mouth for these brands. When users experienced the technological
products from these companies for a long time, they were more likely to associate the
technology with the companies.

Platforms and parasocial relationships. Different platforms influence the
parasocial relationships differently. Among different platforms of mobile fitness
technology, participants in this study reported humanlike intimate relationships most
frequently with fitness apps. Trackable wrist bands and smartwatches were less
frequently mentioned as exercise companion or coaches. Based on participants’
reflections, this difference across platforms was very likely due to the technological

functions within these platforms. The fitness apps such as the Keep app and Nike’s
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Running Club (NRC) provided much more complicated humanlike features such as
simultaneous human coaching advice to accompany users during their exercises. The
human voices and simultaneous advice created surreal experiences for participants.

In contrast, many participants used fitness trackers and smartwatches with only
limited functions such as track jogging miles stated that they did not feel the humanness
of the devices. These devices only indicated the exercise data neither inviting further
interactions nor providing human voices, which were considered to be cold and mechanic
by users. These findings suggest that human voice plays a vital role in facilitating
parasocial relationships between the technology and users. Future mobile fitness
technology should consider adding this feature to extend people’s usage time. In addition,
the data also suggests when people had more positive interactive experiences with the
technology with sophisticated functions, they were more likely to develop intimate
humanlike relationships with it.

Moderators of parasocial relationship. This study reported individual’s
sociality motivation as well as perceived efficiency of technology usage as the
moderators of the parasocial human-technology relationships. This factor was also
reported by social psychologists Epley, Waytz, & Caciopp (2007) in their three-factor
theory on anthropomorphism. In addition to this theory, this study also reported perceived
efficiency of the usage as the other moderator in the context of mobile fitness technology.

The phenomenon that human beings attribute human-like characteristics,
emotions and intentions to describe and explain the behaviors of real or fictional
nonhuman entities, such as animals, natural power, objects, and even technology, is

coined as anthropomorphism (e.g., Boyer, 1996; Epley et al., 2007). For example, in
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children’s fairytales, trees sing, animals feel sad, and chairs dance at night. People give
nicknames to their cars and verbally say goodbye to the cars when they leave for a
vacation abroad. The concept of anthropomorphism was originated in anthropology to
report that people have this natural tendency to use human feelings and mechanism to
explain nonhuman elements and effects in their social environments (Boyer, 1996).
Parasocial human-technology relationship is a strong form of anthropomorphism: humans
consciously endorse the technology as a human-like persona in the relationships and
perceive the technology as their companion, buddy, or personal assistants (Lee, Shin, &
Sundar, 2011; Waytz, Cacioppo, & Epley, 2010). Moreover, in parasocial relationships,
some people not only perceived the technology as a human-like persona but also treated
the technology based on social norms of interpersonal relationships (Nass & Moon, 2000).
In HCI, human’ parasocial relationship with interactive technology with Al and
multimedia are used interchangeably with human’s anthropomorphism with the
technology (e.g., Banks & Bowman, 2016a, 2016b).

Psychologists from the University of Chicago and the University of Harvard used
empirical evidence to propose a three-factor theory to explain the phenomenon of
anthropomorphism: elicited agent knowledge, effectance motivation, sociality motivation
(Epley et al., 2007). The first factor was that people were motivated to use existing
human principles and knowledge to explain their unknown unhuman agents. This factor
was summarized as the elicited agent knowledge. My study did not find this factor
because participants all reported that they felt it was easy to use the technology. The
second factor was the effectance motivation, which referred to people’s psychological

drive to reduce the uncertainty of unknown entities by anthropomorphizing them to
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alleviate anxiety and increase predictability. After long-term usage among participants
who developed human-like relationships with mobile fitness technology, the uncertainty
is greatly reduced. Therefore, this factor was not relevant, either.

The third factor was named as the sociality motivation. It was defined as humans’
desire to seek belongings and relational affiliations with others. Nonhuman entities acted
as compensation to satisfy humans’ desire to connect with other humans socially. Not
unexpectedly, two recent empirical studies applied Epley’s (2007) theory and reported
that people with low sociality motivation with other humans were more likely to
anthropomorphize their smartphones or gadgets (Bartz et al., 2016; Wang, 2017). Wang
concluded that people with social disconnection with other humans tended to perceive
their smartphones as a human-like companion and develop a parasocial relationship with
the phones. In the same vein, early studies found chronic loneliness in general predicted
people’s anthropomorphism with pets and toys (Epley, Akalis, Waytz, & Cacioppo, 2008;
Tai, Zheng & Narayanan, 2011). My study also reported long-term users who developed
parasocial human-technology relationships tended to have low sociality needs. Therefore,
the finding of this study resonates with other empirical evidence, which further supports
sociality motivation as an individual factor.

The other factor which was not reported before was the perceived efficiency of
the usage. This study found this factor to be essential to distinguish short-term and long-
term users. Short-term users tended to be impatient with the technology and overly
pursued the effectiveness of the technology on their bodies in a short period. When they
failed to see the changes, they soon abandoned the technology, which hindered them

from establishing deeper relationships with the technology. In contrast, long-term users
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who usually developed trusting and collaborative relationships with the technology also
tended to give high evaluations on the perceived efficiency of their usage. In other words,
when people confirmed the effectiveness of the technology and were willing to give
sufficient time to use the technology, they were more likely to establish the parasocial
relationships with the technology. Therefore, I believe this factor is also a moderator to
parasocial relationships.
Elaborated Concepts for RMT

This study expands the scope of relationship management theory (RMT) to the
context of mobile fitness technology. In the traditional RMT contexts, organizations are
usually tangible for publics: there are usually exhibitions of products in the malls,
organizational outlets for publics to visit, salespeople as the organizational
representatives to communicate with publics, or tangible community events facilitated by
public relations professionals. In other words, organizations are visible and tangible for
the publics in their real lives. Mobile fitness technology, particularly fitness app for
mobile phone, is different from traditional OPR contexts because: the apps as are
intangible, few or none organizational outlets for people to visit, few or none human
salespeople to sell the technology, community events facilitated through the technology
are usually initiated online. The technology companies of mobile fitness technology are
intangible for the publics. Users hardly grasp the technological company except for the
apps on their phones. These organization’s relationships with publics are mediated via the
technological products or user community. This means mobile fitness technology renders

the relationship management in a more virtual and mediated form than traditional ones.
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Based on the data and analysis, this dissertation revised the relationship
management theory in the context of mobile fitness technology. This study found two
types of relationships both contributed to positive relational outcomes such as continual
commitment with the technology, involvement in exercise, and positive perceptions of
the technology companies. The model starts with two types of relationships, moderating
factors, and ends with relational outcomes. The picture of this model is presented on the

next page.
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Figure 1 Relotionship Model in the Context of Mobile Fitness Technology
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Figure 1: Relationship Model in the Context of Mobile Fitness Technology
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Practical Implications

This study argues that a sophisticated sociocultural perspective is essential for
successful technological interventions for women’s obese and low participation in
exercise. With thousands of free fitness apps in the market, it is not surprising to assume
that women have abundant and free resources to prevent obesity and engage in regular
exercise. However, the results of this study demonstrate that perfect body images and
usage-goal for fitness technology are more important than the actual functions of the
technology. When women perceive thinness as their ideal body images, inevitably
gaining muscles through exercise becomes counterproductive for them. They do not truly
enjoy exercise. In addition, they tend to see the utility of exercise merely as a weight-loss
method. With this mindset, women are likely to be impatient about their loss of pounds
after utilizing the technology to exercise for a short period. Based on this chain of
reasoning, they give low evaluations on the effectiveness of mobile fitness technology
and abandon the technology permanently.

To make the technological intervention effective for women to deal with obesity
and engage in regular exercises for the long term, I found interventions on women’s
sociocultural perceptions around their bodies and ideal beauty are necessary. The findings
show that Chinese American participants are much more acceptable for their body shapes
as well as diverse shapes of female bodies than Chinese participants. Many Chinese
American participants reflected that they have learned about body acceptance through
their high school and undergraduate curriculum and found such courses enlightening. As
a result, fewer Chinese participants used technology purely for weight loss. These

findings suggest the necessity of incorporating critical discussions on beauty and body
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into the curriculum for young women. In other words, a comprehensive set of
interventions, such as education on body shapes, would be more effective than merely
offering the technology to young women.

Moreover, related to fitness technology’s interventions for women’s exercise
engagement and overweight in public health, this study highlights the importance of
improving women’s exercise literacy. This study found many short-term female users
evaluated the effectiveness of the technology based on how fast the technology assisted
them in losing weight. This problem is grounded in women’s misconceptions about the
benefits that exercise can and cannot generate. The data shows that young women,
particularly in China, should be better informed about the effects of exercise.
Additionally, many short-term users reported their difficulties in following instructions
from the fitness app and the concerns of hurting their bodies through imitating postures
from the fitness apps. Therefore, this study underscores the significance of learning about
proper ways of exercising and relaxing muscles among young women. This type of
exercise literacy is the precondition for them to utilize fitness technology properly for the
long term. Therefore, an exercise literacy program for young women before introducing
them to the mobile fitness technology is essential. The program should include both
reasonable expectations of exercise effects as well as appropriate exercise and relaxing
methods.

Notably, this study cautions cultural influences in women’s health and fitness
technology usage among the Chinese population both in China and the United States. The
data suggests that Chinese American participants narrated acceptance to diverse body

shapes and intrinsic exercise motivation, compared with Chinese participants. Majority of
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them claimed that all body shapes should be embraced by the society, and publics should
appreciate inner beauty of women than appearance. Accordingly, they explained they
exercised to keep healthy and cared less about associated their weight loss with recorded
exercise data by mobile fitness technology. They showed less enthusiasm towards the
technology, and only a few Chinese American participants claimed intimate parasocial
relationships with the technology or participated actively in technology-facilitated
communities.

In contrast, many Chinese young women were experiencing tremendous social
pressure from peers or families. They reported social monitoring and comparison of body
shapes among other female friends as well as relatives. As a result, Chinese young
women used fitness apps to control their overall calories of the day strictly. Some women
insisted walking 10, 000 steps every day even when they were sick. This phenomenon
implies that the cultural values objectifying female bodies for aesthetic gaze are still
widely circulated in this population, which renders fitness technology as an oppressive
tool to monitor and even manipulate young women. Compared with Chinese American
participants, many more Chinese participants claimed humanlike relationships with their
technology. I found their extrinsic exercise motivation led to strong motivation to reply
on the fitness technology for weight loss, but this factor alone was not enough to
guarantee users’ long-term regular usage. The data suggested grit, exercise habit,
psychological need for human companion, community engagement, and functions of
technology all played a key role in facilitating parasocial relationships between a user and

technology as well as community relationships among users.
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There are a couple of practical implications based on the differences between
Chinese American versus Chinese participants. First, the comparative data in this study
suggests technology companies should tailor to different needs of young women in the
American and Chinese markets in order to achieve business success. Mobile fitness
technology for American market should emphasis health benefits for users, whereas the
its effects on body shapes should be promoted in the Chinese market. Second, given that
few Chinese American participants used sophisticated mobile fitness apps and developed
intimate relationships with their technology, the findings suggest a great potential for the
American market to endorse the business models (free for most functions for subscribers
and earn profits from advertisements) and comprehensive features (e.g., human-voiced
coaching advice, Al-suggested jogging routes, analysis of users’ daily diet) of successful
Chinese apps such as the Keep and Boohee.

This study also generates implications for public health. Quite a few participants
reflected that they were obsessed with weight loss and used fitness apps to strictly control
their diet, record exercise lengths, and monitor weight changes, which led to their
negative feelings such as anxiety and depression. This phenomenon reminds public health
practitioners that some mobile fitness technology could turn into new oppressive tools to
manipulate women and cause mental health issues. Moreover, the data cautions the public
risk that misuse or inappropriate guidance from the technology pose a risk to cause
anorexia and injuries. Some participants found the suggested total calories by the
technology was too low and gave up following its guidance. Yes, some participants still
blindly believed in the technology and strictly followed its suggestions on daily steps and

food intakes. In the case of completing 10,000 steps when the participant was sick, the
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participant lost her subjectivity to the technology by turning a blind eye to her
physiological condition. Finally, given that many other factors interplay with
participants’ usage motivation, public health practitioners should first change young
women’s perceptions of ideal body shapes and exercise motivation before making efforts
to improve women's exercise participation via mobile fitness technology.

The intersectionality of gender and ethnicity in the study also ties to the practical
implications for mobile fitness technology. Similar to the literature on female exercise
motivation, many females used mobile fitness technology for slimmer body shapes and
weight loss. With this motivation, they had unrealistic expectations of their usage of
mobile fitness technology and tended to abandon the technology after a short period of
time. The Chinese background of these female participants played a key role in
circulating social pressure for slim body shapes. Most of the Chinese participants
reported their peers pursued skinny body shapes, whereas most of the Chinese American
participants reflected their Chinese parents or relatives gave them pressure on body
management. Therefore, the female gender interplays with Chinese ethnicity in
participants’ usage, which reveals significant social surveillance on young women with
Chinese ethnicities. Public health scholarship and practice should not neglect the
oppression of Chinese young women and potential risks for both mental and physical
risks for this population.

The intersectionality of ethnicity and gender also indicates that many Chinese
women’s low self-efficacy in building muscles and toned body shapes. Many Chinese
participants stated that biological reasons determine that they would not have muscles as

Caucasian women, regardless how they change their diet or exercise habits. As a result,
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they did not invest in doing so. This finding suggests that public health practitioners and
technology companies to address this issue of low self-efficacy so as to promote the
technology among young women with Chinese background.

Limitations

Due to geographic limitations and participants’ requests, I used different methods
to interview participants, including video, phone, and email. I collected the data from
July to October in 2019 when I was in Vancouver, Canada, and later in College Park,
United States. My participants in the United States as well as in China were residing in
diverse geographic locations. It would be expensive and time-consuming for me to fly to
these places to have face-to-face interviews with every participant. Besides, most of the
participants requested to have the interviews via phone.

The varieties of interview pose limitations to this study. While most of the
interviews were completed via phone, phone interview as a qualitative interview method
cannot provide visual cues and contextual data. Phone interview may compromise my
rapport-building with participants and probing further questions. Video interview, in
contrast, compensates this weakness by making facial expressions visible for both
interviewer and interviewees. It enriches the data and contributes to interactivity between
the two parties. Yet, video interview may be easily distracted by background movements.
Some participants stated that video interview would expose their offices, colleagues or
bedrooms to the researcher, which would make them feel uncomfortable. Lastly, email
limited spontaneous interactivity of the interviews, and participants cannot obtain
clarifications if they have questions about the wording of the interview questions. The

strength of email interview is that the written form of reflections may enable participants
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to think in-depth about their experiences and describe their experiences in a logical and
concise way.

However, Novick’s (2008) study on telephone interviews in qualitative research
argues that telephone interview can ease the anxiety for people to participate in research
and thereby elicit more self-disclosure from participants. She states that telephone
interview data should not be considered as inferior, compared with data from face-to-face
interviews. I admit that phone interviews in this study limit my opportunities to obtain
non-verbal data such as eye contact and facial expression from my participants. Yet, |
still tried to understand participants’ emotions from their tones, speaking paces,
hesitations, and filling words.

It would be ideal for interviewing all participants for the same lengths of time to
keep the data collection method consistent for this project. However, due to participants’
various degrees of fondness of their mobile fitness technology, their willingness to share
their experiences varied dramatically in my data collection process. Some short-term
users only tried the technology for a couple of times and decided to abandon it. Some
users used simple fitness apps that only tracked their exercise time. These users had little
interest in such technology and invested limited time on it; therefore, they answered
interview questions with straightforward answers without offering in-depth reflections. In
contrast, some long-term persistent users were excited to share stories during their usage
and asked me questions relating to the technology. Given that interview is perceived to be
co-constructed in this study, my interview lengths were different among participants due

to uncontrollable factors in the co-construction process.
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A third limitation is that the usage of mobile fitness technology is constrained to
people who can afford the technology and have digital literacy skills to use them.
Smartwatches and trackable wrist bands are priced for middle-class consumers. Fitness
apps for mobile phones may be free, but they require the ownerships of smartphones and
subscriptions to mobile data for their usage. In addition to financial conditions, people
need digital literacy to navigate through different functions and read data reports. These
conditions exclude people who are unable to afford the technology or lacking digital
literacy skills to use it. Therefore, the findings of this study cannot be generalized among
broader populations as a result of these limitations.

Future research with communities at disadvantage in both China and the United
States would possibly generate distinctive findings. As discussed in the literature review,
perceptions of ideal body images in less developed areas are very likely to contrast with
those perceptions in affluent places. Literature shows that plump body shapes tend to be
considered to be more beautiful than skinny ones among populations with malnutrition.
According to Maslow’s hierarchy of needs, when physiological and safety needs are
prioritized, women are likely to postpone their plans to exercise or have much less leisure
time to invest in themselves. Based on this line of reasoning, they may show less interests
in using the mobile fitness technology or afford to find sufficient time and safe space to
exercise.

I also admit that overlooking ethnicities among Chinese participants was also a
limitation of this study. Although Han is the major ethnic group of Chinese population,
there are other 55 minority ethnic groups. Digital literacy as well as perceptions of body

images and fitness may vary greatly across ethnic groups. Negligence to differences
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among ethnic groups of Chinese young women led to the highly contextualized findings
of this study, which should not be overgeneralized about all Chinese women.
Suggestions for Future Study

This study reports how the publics’ parasocial relationships with mobile fitness
technology impact their relationships with technology companies. In other words, this
study argues that public’s relationships with organizational products and mediated
representatives impact organization-public relationships. With the themes from this
qualitative study, future research can adopt quantitative research methods such as
experiment and survey to explore the statistical significance of these themes and the
mediation impact between these relationships. When organizations are adopting Al and
robot representatives, findings from this study are more applicable to the technological
era of public relations. This line of research will expand the scope of the current OPR
research from a human-central perspective to a mediated perspective.

Future research in media psychology can also take the themes from the users’
parasocial relationship with mobile fitness technology in this study to explore a new
direction of this type of research: mutual understanding rather than the physical
appearance of the human body. Mutual understanding and tailored feedback are essential
for quality interpersonal relationships. Big data collection and analysis enables new
technologies to understand individual human beings and to give feedback at a much
deeper level than ever before. Future research can apply the findings of this study to
further the scholarship of parasocial relationships in the direction of internal humanness.

The findings of community relationships in this study suggest public relations

scholarship delves into the combination of corporate social responsibility (CSR) and
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public engagement. Currently, CSR and public engagement are two relatively separate
subfields of public relations research. Future research can explore how organizations
engage the publics and facilitate large communities to achieve socially responsible goals
together.

A shift to long-term relationships is strongly recommended for future mobile
fitness research. The findings of this study confirm that long-term usage of such
technology is a crucial problem. Instead of focusing on how to attract new users to try the
technology, public health scholars as well as technology developers should consider
findings of this study and shift their attention to keep users active for the long term.
Conclusion

The widespread of mobile fitness technology has brought new hopes and
challenges for public health and technology developers to engage women in exercising
and fighting against overweight. The new hopes lie in the phenomenon that the constantly
evolving new technology in this field affords more functions such as assisting people in
tracking their exercise lengths and intensity, demonstrating postures, and giving coaching
advice. Public funding as well as private investment are flooding in this market to
improve technology and attract users. Therefore, the publics are going to benefit from
advanced technology at reasonable prices due to competition and technology evolvement.
However, the study found that long-term persistent usage of this technology is a crucial
problem. Many users abandoned the technology after short-term trial usage. Because
exercise should be consistent in the long-term to make positive contributions to the
human body, stopping usage of then technology is a waste of resources for public health

interventions as well as technology companies. Findings of this study call for a shift of
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attention from developing new functions of the technology to a long-term relationship
perspective with users.

To tackle the problem of long-term relationships with users, this study found two
fundamental types of relationships via mobile fitness technology. One type is the
technology’s parasocial relationships with individual users. This study found verbal
encouragement, tailored feedback, and gaming plots as effective antecedents to facilitate
this type of relationships. The other type is the community relationships among users via
technology. This study reported four communities: transnational community of the
Chinese diaspora, exercise-together community, socially responsible community, and
online discussion interest community. The findings identified barriers to facilitate such
communities, which include: users’ privacy concerns, lack of close friends in the
community, perception of the technology as a non-social tool, users’ available time, the
credibility of the community influencers, and need for exercise companion.

This study found these types of relationships benefit organization-public
relationships. Parasocial relationship with individual users as well as community
relationship via the technology contributed to users’ positive impression of the
technology company, continual usage intention, purchase intentions for other products
from the same companies. These findings generate practical implications for public
health practitioners as well as technology developers to facilitate better relationships with

users.
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Appendix: Interview Protocol

Thank you for your time to participate in this study. This study will focus on how
Chinese women in the United States and China make meaning of their usage of mobile
fitness technology.

All participants will be given an equivalent of 10-dollar gift card at the end of
interview.

Examples of questions include:

What is the name of the mobile fitness technology that you have used?

What is your story about experiences with the technology?

Any potential loss of confidentiality will be minimized by storing electronic data
in a password protected computer and hardcopy data in a locked cabinet of a locked
office.

I would like to ask your permission to record this interview for accuracy. Your
participation is voluntary and you can decline to answer specific questions or to end your
participation at any time.

[Consent form for face-to-face Interview]

Do you agree to participate and be audiotaped? [If yes, let the participant read and
sign the consent form and continue. If the participant agrees to participate but not to be
audiotaped, I will take notes instead. If the participant does not agree to participate, stop.]

[Oral consent for telephone interview or Skype interview]|
I have the signed copy of your consent form, but I’ll just ask you once again for the
record: Do you agree to participate in this study and be audiotaped? [If yes, turn on

the recorder and continue. If the participant agrees to participate but not to be audiotaped,
I will take notes instead. If the participant does not agree to participate, stop.]

Questions

Thank you. Now before we start the main questions, I would like to start with some basic
questions.

1. How old are you? Which city do you usually reside in?

2. What is your highest education degree?

3. What do you do right now?

4. What do you think of technology’s role in your life in general?

a. To what extent are you interested in trying new technology?
b. How has technology assisted you in your life?
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10.

1.

12.

Thank you. Let’s discuss your experiences with mobile fitness technology.

What is the name of the mobile fitness technology that you have used?
a. Why did you decide to adopt mobile fitness technology?
b. Where did you hear about the technology?
c. What is your friend’s experience with the technology, if at all?

When did you start to use it? (RQ1)
a. How long have you used it?
b. How would you describe your usage process, regular or irregular?
c. What are some factors that have impacted your usage during this process?

What is your story about your experiences with the technology? (RQ1)

How do you trust the technology? (RQ2)
a. To what extent do you believe the technology can help you achieve your
fitness goals?
b. How do you perceive the credibility of the data recording of the
technology?
c. How do you perceive the credibility of the feedback and coaching advice
from the technology?

How do you evaluate the open communication between you and the technology? (RQ2)
a. How do you perceive easiness of the communication between you and the
technology?
b. To what extent do you think the technology communicates with you in a
personalized way?
c. What do you think of the reminder messages for exercise from the
technology?

How do you think of your involvement with the physical activities recommended by
the technology? (RQ2)
a. How, if at all, has the technology changed your participation in physical
activity? Why or why not?
b. How do you think of the technology’s role in getting you involved in
physical activity?

How do you think of your investment in using the technology? (RQ2)
a. How would the price of the technology impact your usage behavior or
intention?
b. Compared with gym membership or private coaching, how does your
investment in the technology impact your physical activity behavior or
intention?

How do you think of your commitment to use the technology in the future? (RQ2)
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

a. What is your decision with regard to using the technology in the next three
months?

b. How long do you predict your overall usage length with the technology?

c. How do you evaluate the efforts of the technology to keep you using it?

d. What are some incentives that the technology provides to keep you
physically active? How do you perceive these incentives?

e. What are some factors impacting your long-term usage of a mobile fitness
technology?

How, if at all, do you connect with other friends or users via this technology? (RQ2)
How, if at all, do you post your usage information in the user community? (RQ2)

a. If yes, what is your motivation to post your usage pictures or texts in the
user community?

b. If no, why did you avoid posting your usage information in the user
community?

c. How, if at all, does the posting impact your usage?

How, if at all, do other users' posts in the user community impact your usage? (RQ2)

How could the technology make changes so that you could use it more regularly and
longer?(RQ2)

Do you usually exercise alone or with others? Why? (RQ2)

What do you think of the technology company which develops this technology? Why
do you think so?(RQ2)

What is a relationship for you? (RQ?2)
Do you have a relationship with the apps or wear devices? Why or why not?(RQ2)

What feedback do you get from the technology? How do you perceive the feedback?
(RQ2)

Now let’s talk about health and physical activity.
What comes to you when I say the word “health”? (RQ1)
How important is physical health for you? (RQ1)

What are your exercise motivations? Please list the most important one first and others
next. (RQ1)

How do you evaluate your physical activeness in the past 6 months? (RQ1)

153



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

What are some of your favorite physical activities? (RQ1)

What is your definition of obesity for women? (RQ1)

What are some of the characteristics of ideal body images in your culture? (RQ1)
What is the major force cultivating these ideal images? How, if at all, have your
friends/family members/favorite media contents impacted your perceptions of ideal

body shapes and intentions for exercising? (RQ1)

What are some differences and similarities in ideal body image and exercising culture
between Chinese and American culture? (RQ1)

How would you describe your own body shape, if [ may ask? (RQ1)

To what degree are you satisfied with your own body shape? (RQ1)
What is your exercise habit before and after using the technology? (RQ1)
What is your grit in general? (RQ1)

How, if at all, would you describe your identity with regard to fitness technology or
exercise? (RQI)

This is the end of the interview. Do you have any question for me? Would you like to
revise or delete some of your previous comments?

Thank you very much for your participation today!
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