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Introduction

Among the plethora of terms used to refer to self-tracking, “Quantified Self” (QS)
is commonly employed to describe a community of people that attempt to gain
“self-knowledge through numbers”, believing that tracking is an essential starting
point to make a change in the direction of an “optimal self”. In Quantified Selfers’
perspective, precise measurements and accurate data interpretation should lead to
better awareness and improved knowledge, informing their everyday decisions,
shaping their future, and, eventually, their identity [1].

In QS rhetoric, technological devices can overcome the natural limits that people
encounter when they seek to gain self-knowledge, like a poor sense of time, a lim-
ited, fallible memory, and cognitive biases that negatively affect the opportunities
for collecting relevant information to make decisions. Exact numbers collected by
technology, instead, are powerful as they are not subject to memory distortion and,
most importantly, “they hold secrets they can’t afford to ignore, including answers
to questions they (people) have not yet thought to ask” [2]. This belief is entangled
with the empiricist idea that “observation” can convey a neutral, objective and clear
comprehension of phenomena: unlike language, which is ambiguous and multiva-
lent, data speak for themselves [3].

The availability of wearable devices and ubiquitous technologies recently
boosted the popularity of self-tracking technologies even outside the strict circle of
Quantified Selfers, reaching the broader population [4-6]. QS rhetoric then seeped
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into the everyday use of these technologies, which are now integrated into a variety
of practices in domains as diverse as health, sport, wellness, and safeness.
Achieving “self’-knowledge is strongly emphasized within the QS discourse,
but do these technologies really support the development of an integrated knowl-
edge about the self [7]? Or do they fragment the image that we have of ourselves
into a variety of unrelated patterns of data? In this perspective, the body and the
representation that self-tracking technologies convey of it gain a central importance.
Self-trackers are involved in a complex process of knowledge development, but
this cannot be achieved without knowing the body, as knowledge is always situated
and embodied [8]. However, self-tracking devices seem to embrace an abstract and
scattered conception of the body, based on unrelated numbers, graphs, and depic-
tions. This representation appears to not integrate into a coherent image that takes
into account the body complex nature made up of perceptions, proprioceptive sen-
sations, and self-representations. This may turn into biases and distortions of how
we look at our bodies, worsening, rather than improving, our self-knowledge [9].
In order to understand the ways through which the progressive “quantification”
introduced by self-tracking technologies is affecting the body, we need to prelimi-
nary explore a series of theoretical constructs concerning the body, which appear to
be addressed differently by literature pertaining to different disciplines (e.g., Human-
Computer Interaction, psychology, sociology, neurology). This diversity may entail
unclear definitions and theoretical overlaps that may cloud our understanding of the
current changes produced by technology on our bodies. How are the concepts of the
body and the self conceived? What are their relations? What kind of relationship is
there among body schema, body image, and body awareness? These are some of the
questions we address in the first part of the chapter. The second part, instead, illus-
trates how individuals’ body image and awareness are affected by the usage of self-
tracking technologies in the sports domain. It clarifies the concepts introduced
above, by surfacing how athletes use wearable data to inform their sports practices
and eventually develop an understanding of their body. It shows both the opportuni-
ties and the risks introduced by the quantification of the body, by highlighting that
self-tracking technologies may either increase the understanding of the athlete’s
body, or turn it into a series of aseptic information, which may distance the athlete
from her body sensations and excessively “rationalize” her sports activity. This part
builds on the empirical data collected through 20 interviews conducted with amateur
and elite athletes, which have been previously published in a TOCHI article [9].

The Self and the Body

Self-trackers are interested in achieving a better knowledge on themselves, which
can be useful to enrich or change several aspects of their lives. At least in principle,
this goal should be achieved by placing the body at the center of the knowledge
development process. However, it appears that the body, in its materiality and mul-
tifaceted nature, is clouded in self-tracking practices.
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A core concept in critical investigations upon self-tracking is that of “digital
double”, also known as “data twin”, “data double” or “datafied self”’, which results
from data assemblages [3, 10]. These investigations emphasize that, albeit we natu-
rally have a body made up of sensations, contemporary technologies feed back a
“screen body”, an abstract object dematerialized in a variety of data points. The
body becomes something to be observed from a distance, controlled and managed
with the help of technology.

Contemporary medicine is certainly the field in which technology has produced
the most visible shift in the way bodies are treated: in the clinical practice, the
symptoms recounted by the patients are losing their relevance, in favor of the visual
examination mediated by technology (X-ray, RM, TAC), which is in charge of find-
ing the “truth” about the body [11]. Likewise, self-tracking devices collect data that
are not immediately visible and display them to the user, generating a “virtual” ver-
sion of the body, a repository of storable and processable data [12, 13]. As an emerg-
ing effect of the quantification of human body through biometric practices, bodies
are turned into numbers [14]. Nonetheless, numbers are not the natural way through
which we represent our bodies.

People have different ways to relate to their body and, through them, they inter-
act with the world and build their own sense of the self. Body schemata, body image
and body awareness are theoretical constructs that point to particular ways of repre-
senting the body. These body representations are built upon a set of sensations,
which are the object of perception. Human beings, however, are not purely reactive
agents and perception is not something that “simply happens to us” [15, 16] nor
senses are passive receptors. Rather, cognitive, emotional and even cultural factors
influence the perceptive process, even when we consider the most primary aspects
of the body, such as the heartbeat, which are tracked and measured by self-tracking
devices.

This entails that sensations and body processes cannot simply translated into
objective numbers aimed at capturing the “immediate” nature of our body. Actually,
our relationship with our body is mediate by our representations, and there is a con-
siderable gap between body sensations and their subjective appraisal. The goal of
the next paragraphs is to provide a greater understanding of the ways we have to
mediate the relationship between the body and our selves.

Body Constructs

The scientific literature about body representations points out six main theoretical
constructs that operationalize the way we relate to our bodies: “body schema”,
“body image”, “body awareness”, “interoception”, “exteroception”, and “proprio-
ception”. The first three constructs concern the representations people have of their
own body, resulting from the integration of various signals (e.g., touch, hearing,
sight) and their processing at different levels (e.g., cognitive, sociocultural). Instead,

the latter refer to the perceptive processes concerning the state of the body in
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relation to endogenous and exogenous stimuli. More specifically, proprioception is
defined as the awareness of the body position and of the movements of the body;
exteroception refers to the perception of the body arising from exogenous stimuli;
interoception is a multidimensional construct that concerns the perception of sensa-
tions connected with body internal processes, like organ functioning [17-19].

Even though all these constructs are equally important to understand body-self
relation, in the following we focus on the constructs concerning body representa-
tions, as they are more tightly related with the issues arising from the use of self-
tracking devices to monitor body parameters.

Body Schema, Body Image, and Self-Tracking

There is large consensus in psychological and philosophical literature over the exis-
tence of two distinct types of body representation: body schema and body image
[20, 21].

The concept of “body schema” has been first introduced by Bonnier [22] and
further defined, by Head and Holmes [23], as a representation, mostly unconscious,
of the body’s position in space. By contrast, body image is depicted as a more con-
scious and intentional representation of the body, or a set of beliefs about the body.

These ways of representing the body are essential for building the self: the inter-
nal stream of sensations, which makes a person feel the body as her own, has been
recognized as central for developing a stable sense of identity. Contemporary neu-
ropsychological research showed that both deficits and distortions of body schema
and body image lead not only to a variety of deficits in bodily experiences, such as
personal neglect, apraxia or autotopagnosia [21, 24], but also to more complex dis-
orders, such as anorexia and bulimia nervosa [25]. Sometimes, distortions in body
schema and body image may be intertwined in the same syndrome, without a clear
separation between them [26]. Nevertheless, body schema and body image should
be treated separately since they refer to different ways of representing the body, as
we will see in the next paragraphs.

Body Schema

Body schema is a representation of the body’s spatial properties, a constantly
updated postural model, mainly unconscious. The first investigations on body
schema were focused on the somatosensory capacities of our bodies and their rela-
tion with the self [22, 23]. Later authors confirmed that the sensorimotor capacities
of our bodies are fundamental for the construction of the self, as they shape our
pragmatic possibilities to interact with the environment [21]. The fact that we have
a body that moves in certain ways drives the way we perceive and act and this, in
turn, contributes to shape our self in relation to the world.
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The relation among sensoriality, movement, the body and, ultimately, the self has
been further addressed by both ecological [among others, 27] and enactive or sen-
sorimotor theories [e.g., 28]. According to the latter, sensory systems are active
systems that function as simulators of action. Then, perception is connected with the
ability of the brain to anticipate action by using internal models, which simulate and
somehow predict the interaction among the body, the environment and other entities
[15]. In other words, to perceive is, essentially, to simulate through internal models
[29]. In this line, recent works enriched the concept of body schema by conceptual-
izing it as an integrated internal model of the body, which represents and simulates
the spatial properties of the body and its surroundings.

To summarize, body schema is important for the interaction of the person with
the environment, and having a coherent and stable body schema is essential for
developing an integrated sense of the self situated in the world. The construct of
body schema, however interesting, allows us to see only one side of the problem, as
it focuses on the spatial aspects of perceiving and representing the body. It leaves
apart representations that involve more complex factors, such as beliefs, emotions,
and values, also including socio-cultural norms. To account for all these elements, it
is needed to introduce a more complex construct, namely, the concept of body image.

Body Image

Body image points to a more conceptual representation of the body, even though a
univocal definition of its characteristics is difficult to achieve. It appears to be con-
nected with body schema, as the experiment of the rubber hand shows [30]. In this
experiment, the body image acts in a top-down manner upon the body schema [20],
making the individual believe that she feels sensations on a rubber hand. Body
image also seems to be entangled with the evaluations people make of various char-
acteristics of their own bodies (like shape and size), as well as the emotions associ-
ated to those evaluations [31].

Body image, therefore, is a cognitive representation of the body, but is not an
exact copy of the body as it appears from the outside (as the image that the body
reflects in a mirror), nor of the functioning of the internal organs or the autono-
mous nervous system [32]. Rather, body image appears to be related to the nar-
rative aspect of the self, which concerns the stories that we tell about
ourselves [21].

The close relationship between body image and the self is particularly evident in
people with a distorted body image. Dissatisfaction with weight and body shape has
been associated with several psychological problems: in particular, it is considered
a predictive factor for eating disorders [31]. Moreover, researchers found correla-
tion between Identity Problems, according to DSM 1V, and body image: for exam-
ple, Vartanian [33] emphasizes that the body defines the self and having a problematic
body image may lead to an equally disturbed sense of the self. As there may be
multiple representations of the body [29], individuals may have multi-faceted
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self-definitions [34]. However, it is important that these facets are stable, coherent,
and clear, since coherence is considered a protective factor with respect to bodily
and identity disorders [33].

The complexity of body image construct is apparent if we examine how it is
operationalized in questionnaires aimed at analyzing the body image. To assess
body image more than 150 measures have been used [35]. Kling et al. [35] synthe-
sized the psychometric properties of several self-report measures about body image:
the revised Body Appreciation Scale (BAS) [36], the Body Esteem Scale for
Adolescent and Adults (BEESA) [37], the Body Shape Questionnaire (BSQ) [38],
the Centre for Appearance Research Valence Scale (CAR-VAL) [39], the Drive for
Muscularity Scale (DMS) [40], the Weight and Shape Concerns Subscales of the
Eating Disorders Examination Questionnaire (EDE-Q) [41], the Body Dissatisfaction
subscale of the Eating Disorder Inventory-3 (EDI-3) [42] and, finally, the Appearance
Evaluation subscale and the Body Areas Satisfaction Scale of the Multidimensional
Body Relations Questionnaire (MBSRQ) [43].

This variety may depend on the multidimensionality of the construct, which led
researches to develop different body image measures. Here, therefore, we can define
body image as a multidimensional construct, which encompasses thoughts, atti-
tudes, beliefs, emotions, and cultural values related to the body [44]. Body image,
in fact, is also affected by cultural stereotypes associated e.g., to gender [45].

Self-Tracking

If we consider body schema and body image as representations that mediate our
relation with the body, we can affirm that self-tracking technologies should account
for this mediation. By collecting and feeding back data about our bodies, they do
not simply transform our body processes into numbers, but also affect the ways we
represent our bodies. Likewise, the ways we look at our bodies may impact on how
we use self-tracking technologies. What role does body image play in self-tracking
practices? What happens when people have the availability of a large amount of
body data, which integrate (or do not integrate) into the images they have of their
own bodies?

On the one hand, Edwards [45] showed that activity tracker use (i.e., Fitbit) may
be affected by the image that users have of their bodies: dissatisfaction with body
image does provide motivation for using a Fitbit and dissatisfied users look to
improve their bodies in some way (N = 9; age range = 16-64; females = 5). On the
other hand, the “schizophrenic phenomenon” can shed light on the issues that peo-
ple are encountering when using self-tracking devices. For example, Hortensius
et al. [46] pointed out the frustration and sense of fragility that trackers feel when
they cannot link a measure (e.g., of their food intakes, or blood glucose levels) to
their personal experience, or when the device prompts undesirable data (N = 28; age
range = 40-76; females = 15). Numbers that are not coherent with the user’s body
images seem no to give her any cues for improving her self-understanding: rather,
they can lead to a sensation of despair [47].
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People use narratives to constitute the self [48]. Such narratives are commonly
built in retrospection, upon reminiscences: however, current perceptions and mental
events play an important role in this process. The self is not something that merely
lives in the past, through its memories, or in the future, through mental simulations:
it exists here and now, in the hic and nunc, and it constantly changes along with our
internal perceptions, experiences, and actions [7]. The “self”, therefore, is made up
of a multitude and mutable representations, elicited by a flow of sensations and
bodily actions that occur in the moment. The sense of coherence we experience
about our self is due to more stable configurations that sediment over time, like
body image, and to the narratives we tell us about ourselves.

Self-tracking technologies, to be effective, should then integrate into these
aspects of the self, encouraging, rather than disrupting, a coherent image about the
body and, consequently, a coherent narration about the self. In other words, people
can effectively use self-tracking devices to build their identity provided that the
“digital self” emerging from the data becomes integrated into the body representa-
tions and self-narratives they have constructed over time. More precisely, self-
tracking technologies can develop self-knowledge, if they are able to support people
in generating coherent images and stories about their body and their self [3, 48]. The
integration of the data in a coherent self guarantees a stable sense of identity and
serves as a protective factor for mental health.

In so doing, they should take into account the flux of mental and bodily events
continuously affecting the “present self”, especially those of which the person is
aware. This leads to consider the notion of body awareness, which differs from both
the concept of body schema and that of body image, albeit is strongly connected
with both of them.

Body Awareness and Self-Tracking

The “body awareness” construct emerged across a wide range of health topics and
has been described as “an innate tendency of our organism to self-organize and to
feel the unity with oneself” [49]. It stems from the concepts of proprioception and
interoception, but has a more nuanced meaning.

Body Awareness

Interoception, as we have seen, refers to the perception of sensations concerning the
internal parts of the body, like heartbeat and respiration. Nevertheless, there is a
distinction among the actual body-related events, their subjective perception [50]
and the way each person evaluates her ability to accurately identify internal body
states, which is a metacognitive skill [51]. In this perspective, body awareness is
more than the simple focus on one’s own body, as it requires recognizing the inter-
play between body states and the cognitive appraisal of those body states [52].
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Therefore, body awareness may be considered as an interface between top-down
and bottom-up information: on the one hand, there are visual, tactile, olfactory,
gustative and proprioceptive stimuli; on the other hand, there is the cognitive-
affective processing of those physiological perceptions [53].

Body awareness is a key element for affect regulation and for the sense of self
[18, 54] and it strictly depends on mental processes, included attitudes, affects,
beliefs, memories, and cultural imprints [54]. It seems, in fact, that those mental
processes can modify the subjective experience of body parts and of the body in
general.

Pylvindinen and Lappalainen [55] highlight that body awareness and body
image are strictly tied together. This is evident, for example, among depressed
patients: it has been observed that depressed individuals having dissatisfaction with
body image also lack mindful body awareness [55]. Likewise, patients with fibro-
myalgia overestimate their body size due to the experience of pain in certain body
areas: “as pain increased, the patients described changes in the perception of their
body size and its relationship with space: they felt their body becoming larger and
as though space was shrinking” [56 , p. 2]. We may say that body image refers to a
more stable representation of the body, which has been developed over time,
whereas body awareness accounts for the momentary conscious stimuli that con-
tinuously affect our bodies. Both the representations involve cognitive, emotional
and cultural aspects.

Self-Tracking

Considering body awareness when we investigate self-tracking practices may allow
better understanding the impact of self-tracking devices on the body, as well as their
potential positive and harmful consequences.

Sharon and Zandbergen [57] argued that self-trackers use their devices to have a
more “active and watchful mind”, helping them be aware of body sensations,
actions, and habits that are commonly unperceivable. Self-tracking allows people to
sense elements concerning their internal perception, like the time of the day, or to
acquire new capabilities, like identifying the calories and the weight of a portion of
food just by looking at it. “In such examples, numerical data are not all the end-goal
of tracking; they are more like an unsophisticated, intermediate stage towards more
augmented senses.” [57 , p. 1700]. Here, self-tracking serves to raise bodily aware-
ness, to learn to better feel the body through the data [3] and to improve the users’
confidence in perceiving their own body. Research confirmed that augmenting per-
ception of body stimuli through data could improve body awareness [49, 58], and
this could have positive impacts on people’s health [59].

However, paying more attention to body states by using self-tracking technolo-
gies may not be beneficial for all the individuals and, in certain cases, it may elicit
discomforting sensations [4, 27]. People are different, are situated in diverse con-
texts, and have different reasons to collect data about their bodies: they may need to
monitor very specific body aspects that may be crucial for their health, or to gain
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another perspective on their bodily sensations. However, they can use self-tracking
technologies also to reinforce some maladaptive behaviors.

An excessive focus on the self and on the body can be linked to emotional dis-
tress, anxiety and depression disorders, as well as eating disorders and sexual dys-
functions in certain individuals [60]. For instance, continuous health feedback,
prompted by tracking technology, may worsen anxiety and stress symptoms leading
to preoccupation with one’s health, especially in people with certain personality
traits, such as neuroticism and anxiety sensitivity [4]. This entails that self-tracking
technologies should account for the different predispositions that different individu-
als may have, depending on their personality traits, and even on previous psycho-
logical disorders.

Moreover, body quantification may give an excessive emphasis to numbers and
data to the detriment of feelings and sensations, yielding a sense of disembodiment
[11, 61]. A virtual self, made up of disembodied data, could alienate the individual
from herself and from the others. Berardi [62] stressed that alienation describes the
contemporary age characterized by the impossibility of enjoying the presence of the
other, in the form of physical presence. With the word “derealization”, he refers to
the difficulty of the “animated body” in accessing the “animated body” of the oth-
ers. Technologies have made remote interaction possible, that is interaction in the
absence of the bodies [63]. Nevertheless, “in presence” social interaction is consid-
ered fundamental for the building of the self [64]. We need others’ corporality to
grasp the nonverbal cues that tell us their attitude toward us and, finally, to under-
stand who we are: when the bodies are substituted with data, and communication is
replaced by sharing information, the risk is that we form a more opaque image of
ourselves. Users, especially adolescents, who compare their “virtual body” with
that of other users on social media platforms are more exposed to several health-
related psychological outcomes, like anxiety, depression or sleep problems [65].
Technology may further worsen symptoms of people who already have trouble with
their body image, as in the case of patients suffering from bulimia and anorexia
nervosa using weight-loss app [66].

In sum, the quantification of the body operated by technology and its subsequent
dematerialization open both opportunities for and threats to the ways we relate to
our bodies and our selves. The double-edged consequences of self-tracking on body
representations will be further exemplified in the next paragraphs, where we report
on the findings collected during a qualitative study conducted with amateur and elite
athletes about the use of self-tracking in sport. The next Section summarizes parts
of the findings reported in Rapp and Tirabeni [9], focusing on how personal data are
affecting the way athletes relate to their bodies.

Self-Tracking and Sport

We interviewed 20 athletes to investigate the impact of self-tracking technologies
on physical activity.
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We recruited 8 amateur athletes (A1-A8) and 12 elite athletes (E1-E12) (mean
age = 31,7; SD = 6,5; females = 8) who have been using a self-tracking device for
more than three months, asking them to recount their experience with it. All the
recruited participants owned a smartphone and a wearable device aimed at captur-
ing sports-related data. While elite athletes competed at least nationally during their
career, amateur athletes exercised at least three times per week, spending five hours
or more practicing. We included in our sample different sports, involving both
endurance and non-endurance athletes. The sports addressed were cycling, swim-
ming, triathlon, cross-country skiing, ski mountaineering, trekking, alpinism, free
climbing, soccer, and sprint running. Almost all the athletes were educated and
numerate. We aligned the size of the sample to other Human-Computer Interaction
(HCI) studies with similar purposes and design, also following a data saturation
criterion.

The interviews were semi-structured and lasted an average of 58 minutes
(min =40 min.; max = 70 min). Questions were addressed to explore athlete’s atti-
tude towards their discipline, use of personal data, and effects of use of technology
on their sports experience. We allowed participants to explore topics not listed in the
interview guide, and we prompted new questions when we needed to better under-
stand their recounts. Interviews were audio recorded and transcribed. The analysis
of the collected data followed standard open and axial coding techniques. Data were
coded independently by two researchers who generated initial codes. Then, they
reviewed the codes to assess their consistency. All the discrepancies were discussed
and resolved.

In the following we outline how self-tracking technologies affect the ways the
athletes represent their own body. Most of the reported quotes are extracted from
Rapp & Tirabeni [9].

Findings

Self-tracking devices, at first glance, appear to have a positive impact on body
awareness, especially for amateur athletes. Al, for instance, reports that such
devices provide him with “an awareness that you couldn’t have before”. Amateurs
agree that trackers can support the athlete in developing a greater awareness of her
body, by prompting fixed measures to which compare those signals that are tied to
a specific level of heart rate. Being in a certain hear rate zone, in fact, is a primary
goal for athletes who want to achieve a certain standard of performance: “if you're
within the zone and you know how you feel, then you try to memorize it, and then
when you do a race or a workout, and you're without the heartbeat [tracker], you try
to understand in which zone you are, if you're in a medium that you can manage for
the whole race”, says E4 [9].
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The device not only can make the athlete directly aware of internal body pro-
cesses that she is not able to identify by herself (i.e., the heart rate); but also can
support the athlete in learning how to “read’ her body, in order to detect such hidden
processes. When the athlete feels certain body signals, she may not be able to retrace
them to a specific heart rate zone. This is due to their high variance: they may differ
depending on contextual factors, like the weather or the athlete’s physical condition.
The device allows the athlete to progressively bring those signals that are meaning-
ful for her sports performance back to certain heart rate zones, thus “teaching” her
how to become more aware of the internal processes of her own body.

The increased body awareness that self-tracking technologies may produce,
however, is not exempt from side effects. In fact, the device, rather than being used
as a tool for learning how to listen to the body, may become essential for the ath-
lete’s sports practice. The elite athletes emphasize that self-tracking devices may
undermine the athlete’s confidence in what they call “sensations”, in favor of a
complete reliance on the data provided by the device. Such sensations refer to the
body and go beyond the signals of being in a certain heart rate zone. Actually, they
point to fine-grained information about the body that allows the elite to tune her
performance on the basis of the continuous changing context. It is a superior form
of body awareness that elite athletes develop over the years, by carefully listening to
their bodies: “To use sensation means that I search some reference points in my
body, the rhythm of the hair on the shoulders, how the foot hits the ground, if it’s
heavy, or more round... [...] It’s even the sensation that I have at that moment. Some
days when I don’t want to push forward at all... and then I precisely hear the exer-
tion of the legs, the sensation of being more or less light” [9]. These body sensations
are used to tune their sports performance, regulate their rhythms, understand their
level of fatigue, and recognize when they are reaching their body limits.

Awareness of sensations, however, can be jeopardized by an excessive use of
self-tracking devices, which, in turn, can worsen the sports performance. E11 high-
lights that “it happens to see athletes, non-professional athletes, athletes of the next
generation... you tell them ‘run slow for an hour’ and they 're not capable of running
slow because they don’t have a reference, they don’t have the watch [the tracker]
that can tell them that they’re running slow, they can’t manage themselves” [9].
Elite athletes use their device simply as a commodity, rather relying on their “supe-
rior form” of body awareness during races, when the technology is actually left apart.

The tracker, in fact, may also give information contrasting their current body
representation, and this may produce anxiety and worries during important events.
E10 says that “So many times you feel good and you push forward, and maybe the
heartbeat goes beyond the rate that you think you should keep, and maybe by look-
ing at the watch you get frightened thinking that the rhythm that you're keeping is
wrong, when maybe your body is actually adapting itself [...], you're managing
everything all right, even if it’s a little harder than what you had set in advance” [9].
The discrepancy between the representation of the body prompted by the device and
the representation owned by the athlete may thus be perceived as disturbing and
counterproductive for the athlete’s goals.
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This situation, however, is slowly changing due to technological advancements.
More fine-grained instruments are progressively allowing the measurement of “sensa-
tions” that were previously identifiable only by the athlete. In cycling, for instance, the
power meter allows to capture the cyclist’s legwork. “It has been the real revolution of
both workouts and competitions, for now only available for bikes [...] If you keep 395
you'll blow away at the last kilometer. If you see others that maybe begin the rise
stronger than you, you don’t care, you look at your instrument, you keep that power;
because you know that you can keep it’, says E8 [9]. Nonetheless, in the elites’ eyes,
“these advancements” are seen as a worsening of the overall sports experience.
Despite the undeniable positive impacts of devices such as the power meter on the
sports performance, such devices are slowly affecting the athlete’s body image, shift-
ing it from a “living body” to a “mechanical body”. E7, for instance, emphasizes that
“the watch is a machine and measures your activity as if you were a machine, but the
human body... there is a mental part and other mechanisms that the watch can’t com-
pute” [9]. This points out that the complex nature of the body can hardly be turned into
numbers without producing impacts on the body image.

Discussion

Findings of this study highlight that the body is so variable in its reactions to both
endogenous (e.g. stress, fatigue) and exogenous (environmental) factors, that
parameters, like the heart rate, which technology aims to capture and turn into uni-
vocal numbers, can hardly account for it. The body is made up of meaningful “sen-
sations”, and the body awareness that elite athletes develop is addressed to detect
the richness of such sensations. The increased awareness about the heart rate (and
other “objective parameters’ pertaining to the body) produced by self-tracking tech-
nologies, therefore, may cloud the athlete’s opportunities for recognizing body sen-
sations. Actually, it may decrease the awareness of the whole body in its multifaceted
variability. In other words, the greater awareness of body parameters induced by the
data may mislead the athlete’s “superior” body awareness, which is considered by
the elites more reliable and fruitful when there is a lot at stake. Furthermore, it may
prevent the development of such ability in the amateur athletes. A subsequent study
substantially confirmed the insights coming from this research [67].

However, the development of more “precise” devices, capable of directly tying
the body measures to the sports outcomes, seems to be progressively changing this
landscape. The power meter, widely employed in professional cycling, anticipates a
future when self-tracking devices could provide an efficient substitute, in terms of
their instrumental value, of the sensations that are currently leading the elite’s con-
duct in a large variety of sports. This, however, is seen as an impoverishment of the
sports experience also by those who are using this kind of device. Moreover, elite
athletes emphasize that these instruments might change their body image, trans-
forming it in something that is shaped by the data collected by the device, to which
the real body would need to adapt. This sort of “mechanical body” would regulate
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the rhythms and dynamics of the real body, constraining it to respond to the incom-
ing data in a continuous and unavoidable feedback loop.

The concerns about the body arisen by our participants parallel those empha-
sized by authors who are starting to outline a critical discourse towards the assump-
tions embedded in QS culture. Lupton [11], for instance, highlights that trackers
appear to extend the capacities of the body by supplying data that can then be used
to display the body’s limits and capabilities and allow users to employ these data to
work on themselves. However, these technologies conceptualize the body not as a
sensing body through which one can gain self-knowledge, but as a data generating
device that has to be coupled with technology in order to be known [13]. In this
perspective, the repository of the body knowledge shifts from the individual to the
device. This also entails the individual’s subservience to technology, since these
“data-doubles” feed back information to the user in ways that are intended to
encourage the user’s body to act in certain ways.

What seems relevant, therefore, is that the benefits on body awareness that self-
tracking instruments are bringing in the sports domain may be blurred not only by
the reduction of the athlete’s ability in becoming aware of her body sensations, but
also by the athlete’s loss of control over her own body, induced by an externalized
body image that is imposed by the device.

Beyond the Athletes

As we have already noticed, the availability of a variety of commercial wearable
devices that automatically collect personal body data has boosted the popularity of
self-tracking outside the circle of specific populations, like quantified selfers, ath-
letes, and people with a health condition, reaching the general public [68]. A variety
of smartwatches, activity trackers, and smart clothes [69-71] are now available on
the market, promising to collect data on body aspects as diverse as blood pressure,
body movements, and respiration.

Nonetheless, we are currently far away from the possibility of providing such
“general users” with complete and reliable representations of their body, which
could be used to increase their body awareness and feed back an insightful image of
their body. Trackers still exclusively focus on “objective” parameters and the repre-
sentations that they give of the body is rarely meaningful for people that are not used
to manage a large amount of quantitative data [72].

What kind of data and/or design techniques do we need for supporting users in
increasing their body awareness and developing their body image, even helping
them improve the perception they have of themselves? If we look at, for instance,
Body Appreciation Scale 2 [36], which is a positive body image measure assessing
individuals’ acceptance of, favorable opinions toward, and respect for their bodies,
we see the multidimensionality of body image construct and, consequently, the
complexity of capturing and feeding back an image of the user’s body that could
really help her ameliorate the image of her body.
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Scale items span from body acceptance and love (e.g., “I feel love for my body”,
“I feel good about my body”). inner positivity influencing outer demeanor (e.g.,
“My behavior reveals my positive attitude toward my body; for example, I walk
holding my head high and smiling”), to appreciating the functionality of the body
(e.g., “I feel that my body has at least some good qualities”), taking care of the body
via healthy behaviors (e.g., “I respect my body,” “I am attentive to my body’s
needs”), and internalization of media appearance ideals (“I feel like I am beautiful
even if  am different from media images of attractive people (e.g., models, actresses/
actors”). In order to take into account all these aspects of the body image construct,
itis not possible to simply rely on the functionalities of current trackers, but we need
to envision novel ways of collecting and visualizing data.

For instance, self-reporting appears essential to grasp the subjective meanings
that people ascribe to their body, and thus capture body acceptance and love, as well
as appreciation and taking care of the body. Future research, therefore, needs to
explore novel ways for eliciting the self-reporting of body data, which may be bur-
densome by requiring a high degree of compliance [73]. Self-reporting may be
complemented by content analysis of social media, especially with reference to the
goal of understanding how media appearance ideals may affect the user’s body
image; or automated tracking focusing on “specific aspects” of body data, like those
related to “body-harm” (e.g., lack of sleep, bad food, and lack of exercise), which
could help to infer how people take care of their own body; or those connected with
posture and face expressions/emotions (maybe collected when the user is looking at
herself in front of a mirror), which may work toward a better understanding of the
inner positivity toward the body.

Furthermore, finding novel ways for representing body data becomes essential if
we want to give a meaningful body image of the user, also pushing her toward a
more positive representation of her body. Adopting concrete representations of the
body data collected by a wearable may support the projection into and the develop-
ment of an emotional connection with them [74], possibly promoting the develop-
ment of a more positive body image. Rapp et al. [6], for instance, proposed a
visualization of the user’s body merged with the personal data collected by a variety
of self-tracking devices, as if the user were looking into a mirror. The visualization
does not allow for a precise quantification of the user’s data, but conveys a general
impression about the user’s body, engaging her, at the same time, in an immersive
interaction.

All these lines of research, which could work toward making self-tracking data
closer to people’s needs, by providing them with more meaningful body representa-
tions also pushing them toward more positivity, are still in their infancy. Their
exploration would lead to design novel Quality of Life Technologies (QoLT), which
have been defined as any technologies for assessment or improvement of the indi-
vidual’s QoL [75]. In fact, allowing people to construct a more positive image of
their own body, as well as to develop a greater body awareness, could ultimately
increase their overall self-knowledge providing benefits to many different aspects of
their everyday life. However, much more research is needed to find insightful depic-
tions of body data and novel ways to unobtrusively collect them.
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Conclusion

In this chapter we have highlighted the potential impacts of self-tracking technolo-
gies on the body. In order to assess such impacts, we stressed that we need to con-
sider the ways we naturally relate to our bodies, namely through different body
representations. On the basis of the examination of three theoretical constructs that
refer to the different ways through which we represent our own body, we outlined
how technology is affecting our body conceptions, particularly highlighting the
potential negative outcomes that may stem from the usage of body data. In this line,
examples coming from a study in the sports domain pointed out the main risks for
the athlete’s body opened up by tracking technology.

However, all the issues we pointed out may be counterbalanced by the great
opportunities that self-tracking instruments seem to open. Esmonde [68] highlights
that the boundaries of the body are not defined by the skin, as they extend to the
outside world, the environment and technology. In this perspective, self-tracking
devices could have the potentialities to expand the limits of our body and, eventu-
ally, of our self. To achieve this goal, however, researchers and practitioners should
start rethinking not only the way technology is designed, but also the theoretical
frame in which it is inserted, in order to account for the complex modalities through
which we relate to our bodies and our selves.

References

1. Marcengo A, Rapp A. Visualization of human behavior data: the quantified self. In: Huang
ML, Huang W, editors. Innovative approaches of data visualization and visual analytics.
Hershey, PA: IGI Global; 2014. p. 236-65. https://doi.org/10.4018/978-1-4666-4309-3.ch012.

2. Wolf G. Know thyself: tracking every facet of life, from sleep to mood to Pain, 24/7/365.
In: Wired Magazine. 2009. https://www.wired.com/2009/06/lbnp-knowthyself/. Accessed 25
Jan 2020.

3. Bode M, Kristensen DB. The digital doppelgénger within. A study on self-tracking and the
quantified self movement. In: Canniford R, Bajde D, editors. Assembling consumption:
researching actors, networks and markets. Oxon: Routledge; 2016. p. 119-35.

4. van Dijk ET, Westerink JH, Beute, F, IJsselsteijn, WA. In sync: The effect of physiology feed-
back on the match between heart rate and self-reported stress. 2015. BioMed research interna-
tional, 2015. https://doi.org/10.1155/2015/134606.

5. Rapp A, Cena F. Personal informatics for everyday life: how users without prior self-tracking
experience engage with personal data. Int J Human-Comp Stud. 2016;94:1-17. https://doi.
org/10.1016/j.ijhcs.2016.05.006.

6. Rapp A, Marcengo A, Buriano L, Ruffo G, Lai M, Cena F. Designing a personal informatics
system for users without experience in self-tracking: a case study. Behav Inform Technol.
2018;37:335-66. https://doi.org/10.1080/0144929X.2018.1436592.

7. Rapp A, Tirassa M. Know thyself: a theory of the self for personal informatics. Human-
Computer Interaction. 2017;32:335-80. https://doi.org/10.1080/07370024.2017.1285704.

8. Ihde D. Bodies in technology, vol. 5. University of Minnesota Press; 2002.

9. Rapp A, Tirabeni L. Personal informatics for sport: meaning, body, and social relations in
amateur and elite athletes. ACM Transactions on Computer-Human Interaction. 2018;25:1-30.
https://doi.org/10.1145/3196829.


https://doi.org/10.4018/978-1-4666-4309-3.ch012
https://www.wired.com/2009/06/lbnp-knowthyself/
https://doi.org/10.1155/2015/134606
https://doi.org/10.1016/j.ijhcs.2016.05.006
https://doi.org/10.1016/j.ijhcs.2016.05.006
https://doi.org/10.1080/0144929X.2018.1436592
https://doi.org/10.1080/07370024.2017.1285704
https://doi.org/10.1145/3196829

204 A. Boldi and A. Rapp

10. Lupton D. You are your data: self-tracking practices and concepts of data. In: Selke S, editor.
Lifelogging. Springer VS: Wiesbaden; 2016. p. 61-79.

11. Lupton D. Quantifying the body: monitoring and measuring health in the age of mHealth
technologies. Crit Public Health. 2013;23:393-403. https://doi.org/10.1080/0958159
6.2013.794931.

12. Ajana B. Governing through biometrics: the biopolitics of identity. Basingstoke: Palgrave
Macmillan; 2013.

13. Schiill ND. Data for life: wearable technology and the design of self-care. BioSocieties.
2016;11:317-33. https://doi.org/10.1057/biosoc.2015.47.

14. Van der Ploeg I. The illegal body: “Eurodac” and the politics of biometric identification. Ethics
Inf Technol. 1999;1:295-302. https://doi.org/10.1023/A:1010064613240.

15. Morasso P, Casadio M, Mohan V, Rea F, Zenzeri J. Revisiting the body-schema concept in
the context of whole-body postural-focal dynamics. Front Hum Neurosci. 2015; https://doi.
org/10.3389/fnhum.2015.00083.

16. Noé A. Action in perception. Cambridge: MIT Press; 2004.

17. Barrett LF, Quigley KS, Bliss-moreau E, Aronson KR. Interoceptive sensitivity and self-reports
of emotional experience. 2004;87:684—697. https://doi.org/10.1037/0022-3514.87.5.684.

18. Cameron O. Visceral sensory neuroscience. In: Interoception. New York (NY): Oxford
University Press; 2002.

19. Sherrington CS. The integrative action of the nervous system. New Haven, CT: Yale University
Press; 1947.

20. Longo MR, Schiiiir F, Kammers MPM, Tsakiris M, Haggard P. Self-awareness and the body
image. Acta Psychol. 2009;132:166-72. https://doi.org/10.1016/j.actpsy.2009.02.003.

21. Gallagher S. How the body shapes the mind. New York: Oxford University Press; 2005.

22. Bonnier P, Asomatognosia P, L’aschématie B. Rev Neurol. 1905;13:605-9. Epilepsy &
Behavior. 2009;16:401-403. https://doi.org/10.1016/j.yebeh.2009.09.020.

23. Head H, Holmes G. Sensory disturbances from cerebral lesions. Brain. 1991;34:102-254.
https://doi.org/10.1093/brain/34.2-3.102.

24. Schwoebel J, Coslett HB. Evidence for multiple, distinct representations of the human body. J
Cogn Neurosci. 2005;17:543-53. https://doi.org/10.1162/0898929053467587.

25. Glashouwer KA, Van Der VRML, Adipatria F, Jong PJ, De Vocks S. The role of body image
disturbance in the onset, maintenance, and relapse of anorexia nervosa: a systematic review.
Clin Psychol Rev. 2019;74 https://doi.org/10.1016/j.cpr.2019.101771.

26. De Vignemont F, De. Body schema and body image—pros and cons. Neuropsychologia.
2010;48:669-80. https://doi.org/10.1016/j.neuropsychologia.2009.09.022.

27. Gibson, JJ. The senses considered as perceptual systems. 1966.

28. Maturana HR, Varela FJ. Autopoiesis and cognition: the realization of the living. Boston, MA:
Reidel Pub. Co.; 1980.

29. Berthoz A. The vicarious brain, creator of worlds. Harvard University Press; 2017.

30. Tsakiris M, Haggard P. The rubber hand illusion revisited: Visuotactile integration
and self-attribution. J Exp Psychol Hum Percept Perform. 2005;31:80-91. https://doi.
org/10.1037/0096-1523.31.1.80.

31. Sabik NJ, Lupis SB, Geiger AM, Wolf JM. Are body perceptions and perceived appearance
judgments by others linked to stress and depressive symptoms? J Appl Biobehav Res. 2019;24
https://doi.org/10.1111/jabr.12131.

32. Kamps CL, Berman SL. Body image and identity formation: the role of identity distress.
Revista Latinoamericana de Psicologia. 2011;43:267-77. https://doi.org/10.14349/rlp.
v43i2.739.

33. Vartanian LR. When the body defines the self: self-concept clarity, internalization, and body
image. J Soc Clin Psychol. 2009;28:94—126. https://doi.org/10.1521/jscp.2009.28.1.94.

34. Linville PW. Self-complexity and affective extremity: Don’t put all of your eggs in one cogni-
tive basket. Soc Cogn. 1985;3:94—120.

35. Kling J, Kwakkenbos L, Diedrichs PC, Rumsey N, Frisén A, Brandao MP, Silva AG, Dooley
B, Rodgers RF, Fitzgerald A. Systematic review of body image measures. Body Image.
2019;30:170-211. https://doi.org/10.1016/j.bodyim.2019.06.006.


https://doi.org/10.1080/09581596.2013.794931
https://doi.org/10.1080/09581596.2013.794931
https://doi.org/10.1057/biosoc.2015.47
https://doi.org/10.1023/A:1010064613240
https://doi.org/10.3389/fnhum.2015.00083
https://doi.org/10.3389/fnhum.2015.00083
https://doi.org/10.1037/0022-3514.87.5.684
https://doi.org/10.1016/j.actpsy.2009.02.003
https://doi.org/10.1016/j.yebeh.2009.09.020
https://doi.org/10.1093/brain/34.2-3.102
https://doi.org/10.1162/0898929053467587
https://doi.org/10.1016/j.cpr.2019.101771
https://doi.org/10.1016/j.neuropsychologia.2009.09.022
https://doi.org/10.1037/0096-1523.31.1.80
https://doi.org/10.1037/0096-1523.31.1.80
https://doi.org/10.1111/jabr.12131
https://doi.org/10.14349/rlp.v43i2.739
https://doi.org/10.14349/rlp.v43i2.739
https://doi.org/10.1521/jscp.2009.28.1.94
https://doi.org/10.1016/j.bodyim.2019.06.006

9

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

56.

57.

Quantifying the Body: Body Image, Body Awareness and Self-Tracking Technologies 205

TylkaTL, Wood-Barcalow NL. The body appreciation Scale-2: item refinement and psychomet-
ric evaluation. Body Image. 2015;12:53-67. https://doi.org/10.1016/j.bodyim.2014.09.006.
Mendelson BK, Mendelson MJ, White DR. Body-esteem scale for adolescents and adults. J
Pers Assess. 2001;76:90-106. https://doi.org/10.1207/S15327752JPA76016.

Cooper PJ, Taylor MJ, Cooper Z, Fairburn CG. The development and validation of the body
shape questionnaire. Int J Eat Disord. https://doi.org/10.1002/1098-108X.

Moss TP, Rosser BA. The moderated relationship of appearance valence on appearance self
consciousness: development and testing of new measures of appearance schema components.
PLoS One. 2012;7 https://doi.org/10.1371/journal.pone.0050605.

McCreary DR, Sasse DK. An exploration of the drive for muscularity in adolescent boys and
girls. JAm Coll Health Assoc. 2000;48:297-304. https://doi.org/10.1080/07448480009596271.
Fairburn CG, Beglin SJ. Assessment of eating disorders: interview or self-report question-
naire? Int J Eat Disord. 1994;16:363-70. https://doi.org/10.1002/1098-108X.

Garner DM. Eating disorder Inventory-3 professional manual. Odessa, FL: Psychological
Assessment Resources; 2004.

Brown TA, Cash TF, Mikulka PJ. Attitudinal body-image assessment: factor analysis of the
body-self relations questionnaire. J Pers Assess. 1990;55:135-44. https://doi.org/10.108
0/00223891.1990.9674053.

Bailey KA, Gammage KL, van Ingen C. How do you define body image? Exploring concep-
tual gaps in understandings of body image at an exercise facility. Body Image. 2017;23:69-79.
https://doi.org/10.1016/j.bodyim.2017.08.003.

Edwards A. The impact of body image on Fitbit use: a comparison across genders. Health Inf
Libr J. 2017;34:247-51. https://doi.org/10.1111/hir.12188.

Hortensius J, Kars MC, Wierenga WS, Kleefstra N, Bilo HJ, van der Bijl JJ. Perspectives of
patients with type 1 or insulin-treated type 2 diabetes on self-monitoring of blood glucose: a
qualitative study. BMC Public Health. 2012;12:167.

Pols J, Willems D, Aanestad M. Making sense with numbers. Unravelling ethico-psychological
subjects in practices of self-quantification. Sociol Health Illn. 2019;41:98-115.

Hilviu D, Rapp, A. Narrating the Quantified Self. In: Adjunct Proceedings of the 2015 ACM
International Joint Conference on Pervasive and Ubiquitous Computing and Proceedings of the
2015 ACM International Symposium on Wearable Computers (UbiComp/ISWC'15 Adjunct).
2015. New York: ACM, 1051-1056. https://doi.org/10.1145/2800835.2800959.

Mehling WE, Price C, Daubenmier JJ, Acree M, Bartmess E, Stewart A. The Multidimensional
Assessment of Interoceptive Awareness (MAIA). 2012;7. https://doi.org/10.1371/journal.
pone.0048230.

Ferentzi E, Horvath A, Kdteles F. Do body-related sensations make feel us better? Subjective
Well-being is associated only with the subjective aspect of interoception. Psychophysiology.
2019;56 https://doi.org/10.1111/psyp.13319.

Garfinkel SN, Seth AK, Barrett AB, Suzuki K, Critchley HD. Knowing your own heart: distin-
guishing interoceptive accuracy from interoceptive awareness. Biol Psychol. 2015;104:65-74.
https://doi.org/10.1016/j.biopsycho.2014.11.004.

Farb NAS, Daubenmier J, Price CJ, Gard T, Kerr C, Dunn BD, et al. Interoception, contempla-
tive practice, and health. Front Psychol. 2015;6:886. https://doi.org/10.3389/fpsyg.2015.00763.
Danner U, Avian A, Macheiner T, Salchinger B, Dalkner N, Fellendorf FT, Birner A, Bengesser
SA, Platzer M, Kapthammer HP, Probst M, Reininghaus EZ. “ABC”-the awareness-body-
chart: a new tool assessing body awareness. PLoS One. 2017;12:1-13. https://doi.org/10.1371/
journal.pone.0186597.

DamasioAR. Mental self: the person within. Nature. 2003;423 https://doi.org/10.1038/423227a.
Pylviniinen P, Lappalainen R. Change in body image among depressed adult outpatients after
a dance movement therapy group treatment. Arts in Psychotherapy. 2018;59:34—45. https://
doi.org/10.1016/j.aip.2017.10.006.

Valenzuela-Moguillansky C, Reyes-Reyes A, Gaete MI. Exteroceptive and interoceptive body-
self awareness in fibromyalgia patients. Front Hum Neurosci. 2017;11:117.

Sharon T, Zandbergen D. From data fetishism to quantifying selves: self-tracking prac-
tices and the other values of data. New Media Soc. 2017;19:1695-709. https://doi.
org/10.1177/1461444816636090.


https://doi.org/10.1016/j.bodyim.2014.09.006
https://doi.org/10.1207/S15327752JPA76016
https://doi.org/10.1002/1098-108X
https://doi.org/10.1371/journal.pone.0050605
https://doi.org/10.1080/07448480009596271
https://doi.org/10.1002/1098-108X
https://doi.org/10.1080/00223891.1990.9674053
https://doi.org/10.1080/00223891.1990.9674053
https://doi.org/10.1016/j.bodyim.2017.08.003
https://doi.org/10.1111/hir.12188
https://doi.org/10.1145/2800835.2800959
https://doi.org/10.1371/journal.pone.0048230
https://doi.org/10.1371/journal.pone.0048230
https://doi.org/10.1111/psyp.13319
https://doi.org/10.1016/j.biopsycho.2014.11.004
https://doi.org/10.3389/fpsyg.2015.00763
https://doi.org/10.1371/journal.pone.0186597
https://doi.org/10.1371/journal.pone.0186597
https://doi.org/10.1038/423227a
https://doi.org/10.1016/j.aip.2017.10.006
https://doi.org/10.1016/j.aip.2017.10.006
https://doi.org/10.1177/1461444816636090
https://doi.org/10.1177/1461444816636090

206 A. Boldi and A. Rapp

58. Garcia-Cordero I, Esteves S, Mikulan EP, Hesse E, Baglivo FH, Silva W, et al. Attention, in
and out: scalp-level and intracranial EEG correlates of interoception and exteroception. Front
Neurosci. 2017;11:411. https://doi.org/10.3389/fnins.2017.00411.

59. Astin JA, Shapiro SL, Eisenberg DM, Forys KL. Mind-body medicine: state of the science,
implications for practice. ] Am Board Fam Pract. 2003;16:131-47.

60. Ainley V, Tsakiris M. Body conscious? Interoceptive awareness, measured by heartbeat per-
ception, is negatively correlated with self-objectification. PLoS One. 2013;8:1-10. https://doi.
org/10.1371/journal.pone.0055568.

61. Silk M, Millington B, Rich E, Bush A. (re-)thinking digital leisure. Leis Stud. 2016;35:712-23.

62. Berardi F. The soul at work: from alienation to autonomy, trans. Francesca Cadel and
Giuseppina Mecchia. New York: Semiotext (e); 2009.

63. Zhao S. The digital self: through the looking glass of telecopresent others. Symb Interact.
2005;28:387-405.

64. Cooley CH. Human nature and the social order. Routledge [1902] (2017).

65. RSPH. Social media and young people’s mental health and wellbeing. 2017. http://www.rsph.
org.uk/our-work/policy/social-media-and-young-people-s-mental-health-and-wellbeing.html.
Accessed 4 January 2020.

66. Eikey EV, Reddy MC. "It's definitely been a journey" a qualitative study on how women with
eating disorders use weight loss apps. In: Proceedings of the 2017 CHI conference on human
factors in computing systems. 2017. pp. 642-654.

67. Rapp A, Tirabeni L. Self-tracking while doing sport: comfort, motivation, attention and lifestyle
of athletes using personal informatics tools. Int J Human-Comp Stud. 2020;140(102434):1-14.
https://doi.org/10.1016/j.ijhcs.2020.102434.

68. Esmonde K. Training, tracking, and traversing: digital materiality and the production of bodies
and/in space in runners’ fitness tracking practices. Leis Stud. 2019;38:804—17.

69. Reeder B, David A. Health at hand: a systematic review of smart watch uses for health and
wellness. J Biomed Inform. 2016;63:269-76.

70. Mencarini E, Rapp A, Tirabeni L, Zanacanaro M. Designing wearable Systems for Sport:
a review of trends and opportunities in human-computer interaction. IEEE Transactions on
Human-Machine Systems. 2019;49(4):314-25. https://doi.org/10.1109/THMS.2019.2919702.

71. Shin G, Jarrahi M, Fei Y, Karami A, Gafinowitz N, Byun A, Lu X. Wearable activity trackers,
accuracy, adoption, acceptance. And health impact: a systematic literature review. J Biomed
Inform. 2019;93:103153.

72. Rapp A, Cena F, Kay J, Kummerfeld B, Hopfgartner F, Plumbaum T, Larsen JE, Epstein DA,
Gouveia R. New frontiers of quantified self 2: going beyond numbers. In: Proceedings of the
2016 ACM International Joint Conference on Pervasive and Ubiquitous Computing: Adjunct
(UbiComp “16). New York: ACM; 2016. p. 506-9. https://doi.org/10.1145/2968219.2968331.

73. Rapp A, Cena F. Self-monitoring and technology: challenges and open issues in personal infor-
matics. In: Proceedings of the HCI International Conference. In Universal Access in Human-
Computer Interaction. Design for All and Accessibility Practice Lecture Notes in Computer
Science, vol. 8516. Springer; 2014. p. 613-22. https://doi.org/10.1007/978-3-319-07509-9_58.

74. Rapp A. Gamification for self-tracking: from world of Warcraft to the Design of Personal
Informatics Systems. In: Proceedings of the 2018 CHI Conference on Human Factors in
Computing Systems (CHI '18). New York, NY, USA, Paper 80, 15 pages: ACM; 2018. https://
doi.org/10.1145/3173574.3173654.

75. Wac K. Quality of life technologies. In: Gellman M, editor. Encyclopedia of behavioral
medicine. New York, NY, USA: Springer; 2020. https://doi.org/10.1007/978-1-4614-6439-
6_102013-1.


https://doi.org/10.3389/fnins.2017.00411
https://doi.org/10.1371/journal.pone.0055568
https://doi.org/10.1371/journal.pone.0055568
http://www.rsph.org.uk/our-work/policy/social-media-and-young-people-s-mental-health-and-wellbeing.html
http://www.rsph.org.uk/our-work/policy/social-media-and-young-people-s-mental-health-and-wellbeing.html
https://doi.org/10.1016/j.ijhcs.2020.102434
https://doi.org/10.1109/THMS.2019.2919702
https://doi.org/10.1145/2968219.2968331
https://doi.org/10.1007/978-3-319-07509-9_58
https://doi.org/10.1145/3173574.3173654
https://doi.org/10.1145/3173574.3173654
https://doi.org/10.1007/978-1-4614-6439-6_102013-1
https://doi.org/10.1007/978-1-4614-6439-6_102013-1

9 Quantifying the Body: Body Image, Body Awareness and Self-Tracking Technologies 207

Open Access  This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


http://creativecommons.org/licenses/by/4.0/

	Chapter 9: Quantifying the Body: Body Image, Body Awareness and Self-Tracking Technologies
	Introduction
	The Self and the Body
	Body Constructs
	Body Schema, Body Image, and Self-Tracking
	Body Schema
	Body Image
	Self-Tracking

	Body Awareness and Self-Tracking
	Body Awareness
	Self-Tracking


	Self-Tracking and Sport
	Method
	Findings
	Discussion

	Beyond the Athletes
	Conclusion
	References




